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Executive Summary

This Drainage Strategy Statement of Intent document, prepared by Ove Arup and Partners Ltd (‘Arup’) for
RWE Generation UK PLC (the ‘Applicant’), supports the proposed retrofit of a carbon capture plant (CCP)
at Staythorpe Power Station, herein the ‘Proposed Development’. The report sets out the ethos of the
drainage strategy for the Proposed Development, noting key criteria to meet and what will require to be
detailed in the final Drainage Strategy for the Proposed Development.

Staythorpe Power Station (the ‘Power Station’), located near Newark-on-Trent in Nottinghamshire, is a gas-
fired power station operational since 2010. The Proposed Development includes the new CCP plant,
supporting roads, and a relocated car park and contractor’s compound.

Surface water is currently drained from the Power Station site via a large, piped network and small package
pumping stations. This network then connects to an offsite pump which discharges into the River Trent.

The Proposed Development will remove a section of impermeable area from the existing drainage network
creating spare capacity within the pipework and off-site discharge. The Proposed Development will utilise
this spare capacity and attenuate any flows which are over and above that capacity. The off-site discharge
from the current scheme will match, or lower, the current rates. The exact rates will be confirmed during the
detailed design phase.
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Introduction

Overview

Arup has been commissioned by RWE (hereafter referred to as ‘the Applicant’) to prepare a
Drainage Strategy Statement of Intent to inform the Environmental Impact Assessment (EIA) in
relation to a section 36C variation application under the Electricity Act 1989 (‘the application’)
for a proposed carbon capture plant (CCP) retrofit project at the existing Staythorpe Power
Station, Nottinghamshire (‘the Power Station’).

The application site (‘the Site”) location is shown in Figure 2.1: Site Location (Environmental
Statement (ES) Volume III). This technical appendix supports Chapter 17: Water Resources and
Flood Risk (ES Volume I).

Document Objectives

This report is a drainage strategy statement of intent. The report sets out the ethos of the drainage
strategy and the future drainage scheme, noting key criteria to meet and what will require to be
detailed. It will be used as a guide for the future design stages.

The purpose of this document is to:
e identify how and where the site currently drains, and note the existing site discharge rates;

e identify proposed changes to the existing drainage network to account for the new plant and
equipment;

e highlight the intent of the detailed drainage design; and

¢ layout the next steps and recommendations.
Existing Site

The Site is located approximately 1.5 km west of Newark-on-Trent in Nottinghamshire. On the
Site is the existing Power Station, the third iteration of power stations on the Site. The Power
Station is gas-fired and has been operational since 2010. The majority of the Site is currently an
active Power Station, which includes plant and associated equipment, a parking area, buildings
and containerised storage used for maintenance activities. The parking area will be relocated to
the west as part of the Proposed Development. Agricultural fields are located within the western
part of the Site, outside the operational Power Station.

The topography of the Site is relatively flat. The Site is largely surrounded by agricultural land
with small groups of low-rise residential properties of Staythorpe itself. Further from the Site are
the small villages of Averham, Rolleston and Farndon.

Staythorpe Substation (operated by National Grid) is a large facility located approximately 10 m
north of the Site. This is separated from the Power Station by the Nottingham to Lincoln railway
line. The River Trent runs along the southeastern boundary of the Site.
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1.3.4 Plate 1-1 below shows the Site location near Newark and the Site.

Kelham

_ Averham

Newark Castle @ ¥
Staythorpe: / and Gardens . Natlond\ Clw\ PWar
Centre - Ne.wdrk Museum

Newark on-Trent

Staythorpe Power Station

Farndon -
s New Balderton

Balderton /

Plate 1: Site location
14 The Proposed Development

1.4.1 The Proposed Development will retrofit a post-combustion CCP to the existing Power Station.
Once the CO:s is captured, it will be compressed and purified on Site. The CO, will then be
exported and transported offshore for sequestration in the depleted gas fields under the North
Sea. The off-site pipeline does not form part of the Proposed Development.

1.4.2 The Proposed Development will require decommissioning or relocation of some existing Power
Station infrastructure. This includes:

e decommissioning of the fuel oil system;

e decommissioning of the fuel gas compressor station;

e relocation and reconfiguration of the fuel gas system; and

e reconfiguration or relocation of the contractors’ compound and existing car park.

1.4.3 The Proposed Development will comprise the following aspects, though the detailed locations of
each are not currently determined due to the early stage in the design process:

e one CC unit for each CCGT unit (four units in total), each with;
o adirect contact cooler (DCC) to cool the flue gas,
o a flue gas blower;
o aCO; absorber tower with a stack at the top; and
o asolvent stripper tower per CC unit;
e CO; compression and purification facility with associated compressor vent stack (for start

up, shut down and emergency use);
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Partners Limited



RWE

e CO; Above Ground Installation (AGI) from where the CO2 is exported to the T&S network;
e air cooled heat exchangers for the CCP;

e up to four electrical auxiliary boilers;

e tie-ins and ducting to connect the CCP to the existing Power Station;

e chemical storage tanks;

e utilities connections;

e new transformers and switch room for the CCP;

e water treatment plants;

e surface water drainage system;

o facilities for the operation and management of the Proposed Development (including stores,
laboratories and a workshop);

e construction laydown areas;
e ancillary works as required to support the Proposed Development
e land raising; and

e landscaping and biodiversity enhancements.

1.4.4 The location of the key areas of the Proposed Development are provided in Plate 1-2.

and and plant associated with the proposed CCP

elocated contractor’s compound and car park

Plate 1-2: Proposed Development
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2. Existing Drainage

2.1.1 There are currently no adopted Severn Trent Water sewers within the Site, all existing drainage
is private. The existing foul drainage is a combination of onsite cess pits which are periodically
emptied and taken offsite and drainage that connects to the Severn Trent sewer at the boundary
of the Applicant’s ownership.

2.1.2 There is an existing drainage network which serves the Power Station; this serves the orange
boundary and green hatch area in Plate 2-1.

Site boundary (total site curtailed for
clarity)

Area draining to soakaway

Existing Power Station infrastructure
to remain

Existing Power Station infrastructure
to be removed and/or relocated

Plate 2-1: Proposed Development areas

2.1.3 This drainage network was designed and constructed when the plant was commissioned.
Original Equipment Manufacture design documents issued 2008 have been used to inform this
report.

2.14 There is no existing drainage design information for the area draining to soakaway (outlined in

blue in Plate 2-1). A topographic and utility survey, dated March 2025, identifies a series of
channel drains and pipework discharging to a soakaway. The survey does not establish the
condition of this network, and the soakaway is in an area classified as having a greater than 75%
chance of flooding due to groundwater, see Section 3.3.

Staythorpe Power Station Carbon Capture Project| Environmental Statement | Volume II: Appendix 17C: Flood Risk Assessment | I0 | February 2026 | Ove Arup &
Partners Limited



2.2

2.2.1

222

223

224

225

RWE

Existing Surface Water Runoff
Power Station Area

The Power Station drainage discharges into the River Trent via an onsite pumping station. The
pumping station operates with three pumps (a duty, an assist and a standby), all operating at 50%
capacity. Drainage was originally modelled using InfoWorks CS.

The network is a traditional system with various pipe diameters and manholes routed to a main
pumping station at the east of the Site. There are intermediate ‘lifting’ pump chambers to
maintain a shallow depth of the network. Before entering the main pumping station the flows
pass through a Class 1 bypass oil separator. There is no noted attenuation, when flooding occurs
it is highlighted as ‘accommodated at ground level’. The total drainage area for this existing
network is 6.772ha and the off-site surface water run off rates are restricted to the levels bulleted
below:

e 1in 5 year event = 900l/s (via two pumps operating at 50%);

e 1 in 30 year event = 9001/s (via two pumps operating at 50%);

e 1in 250 year event = 9001/s (via two pumps operating at 50%); and
e 1in 250 year event = 13501/s* (via three pumps at 50%).

*Where flood water reaches a critical level the stand-by pump begins to operate.

Based upon this information, the maximum off-site discharge has been maintained as the peak
flow of the 1 in 5 year critical storm at 900 litres/second, with discharge off-site not restricted.

Parking Area

A topographic and utility survey of the existing parking area was undertaken in March 2025. The
parking area includes a series of channel drains, connected via pipework and catchpits
discharging in a 5m by 5m soakaway. The channel drains are visible on satellite mapping and
can be seen in Plate 2-2

The approximate catchment area of the parking area is 3.8ha (this is estimated from available
mapping and will require confirmation at the detailed design stage) and there is currently no
record of there being any drainage issues associated with the parking area. It should be noted that
the soakaway is within an area classified as having a high susceptibility (greater than 75%) of
ground water flooding (see Section 2.1.1). It is not known how this soakaway has performed
historically.
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2.3.1
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kg 4 )
Plate 2-2: Parking area drainage

Existing Areas To Be Removed

Removing a section of the existing Power Station (green hatch area in Plate 2-1) reduces the
impermeable area allocated to the original Infoworks CS model (namely the roads around the oil
tanks, but not the tank area itself as this is bunded and does not drain to the surface water
drainage system), and therefore area draining to the onsite pumping station.

Total area removed from the model is 0.418ha, which equates to the removal of 62 1/s of flow
from the model during the 1 in 5 year storm event.

Flood Risk Assessment

For details and information regarding the flood risk at the Site and the associated data refer to
Appendix 17 C: Flood Risk Assessment (ES Volume II).

As Local Lead Flood Authority (LLFA) for the region, Nottingham County Council have
completed a Preliminary Flood Risk Assessment. Within that document it contains a section on
susceptibility to ground water flooding. The map this section is based upon, see Plate 2-3,
highlights the proposed Site sits within an area classified as having a high susceptibility (greater
than 75%) from ground water flooding.
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Plate 2-3: Groundwater susceptibility map
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Proposed Development

The CCP aspect of the Proposed Development, will be located on the existing parking area and a
section of the existing Power Station infrastructure. The extent of the Proposed Development is
shown below in Plate 3-1, with potential new drained areas highlighted.

Plate 3-1: Indicative CCP layoutKey

Blue = CCP Area

Red  =Relocated fuel gas compound

Green = Contractors compound/ relocated car parking
Brown = Utilities / access

The detailed design of the surface treatment between and adjacent to the CCP is not known and
will be confirmed in the detailed design phase. The surface could be impermeable (i.e. concrete)
or permeable (i.e. gravel). It is therefore not possible to confirm the final impermeable area of
the Proposed Development or the surface water flows associated. For the purposes of this report,
the areas shown in Plate 3-1 have been assumed, on a worst case basis, to be impermeable and
positively drained. With this taken into account, the development comprises 14.3ha of potential
drained area.
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4, Surface Water Management
4.1 Surface Water Strategy
4.1.1 Due to the current stage of the Proposed Development this document and section outlines the

drainage intent and sets out an ethos of the future drainage strategy. This is not intended to tie a
scheme to rates, volumes or specific details, but identify items which will be considered in the
next design stages. Ultimately the detailed design of the drainage system will be approved by
Nottinghamshire County Council as LLFA.

4.1.2 The surface water drainage system is to be designed in accordance with the recommendations set
out in:

e Drain and sewer systems outside buildings - Sewer system management BS EN 752:2017';
e  The Building Regulations 2010 - Approved Document H *;

e The SuDS Manual — C753°;

e National standards for sustainable drainage systems (SuDS), DEFRA, 2025%; and

e Nottinghamshire Flood Risk Management Team Guidelines (received via email).

413 The drainage network will be private and not connect into any Water Authority drainage
networks. The LLFA was contacted to request Policy and Guidance documents relevant to the
Proposed Development and provided with a draft of this document to review at the pre-
application stage.

4.2 Surface Water Outfall

4.2.1 As the current CCP requires some of the existing Power Station infrastructure to be removed
(currently only the large tanks) and other parts relocated, there will be spare capacity within the
existing drainage network and pumping station. There will be an option for the Proposed
Development to utilise this spare capacity. This spare capacity will be split over the new CCP
Area, contractors compound and the relocated parking area. Due to the existing network depths
additional pumping stations may be required to enable connections to the existing network.

422 There is a sub option to the above, where the existing pumps have their capacity increased. This
would increase the discharge rates into the River Trent and would therefore require agreement
with the LLFA and Environment Agency through the environmental permitting process These
bodies would only give approval if it could be demonstrated to them that flood risk would not be
adversely impacted. This is not investigated in further detail in this report as the current stage of
design is not sufficiently developed and would require significant discussions with the Local
Planning Authority, LLFA and Environment Agency.

! British Standards Institution (BSI). (2022, 02 28). Drain and sewer systems outside buildings. Retrieved from Sewer system management:
https://knowledge.bsigroup.com/products/drain-and-sewer-systems-outside-buildings-sewer-system-management-1

2 Ministry of Housing, Communities and Local Government. (2010, 12 04). Drainage and waste disposal. Retrieved from Approved Document H:
https://www.gov.uk/government/publications/drainage-and-waste-disposal-approved-document-h

3 Construction Industry Research and Information Association. (2015). The SuDS Manual (C753). Construction Industry Research and Information
Association (CIRIA).

4 DEFRA (2025) National standards for sustainable drainage systems (SuDS) https://www.gov.uk/government/publications/national-standards-for-
sustainable-drainage-systems/national-standards-for-sustainable-drainage-systems-suds
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4.2.3 A secondary option would be for the surface water discharge to the River Trent via a new
connection to the existing outfall. This would require a capacity check assessment of the outfall.
As the pumps would still be operating at their current rates a new discharge consent would be
required as the connection would be downstream. As this would be a new discharge restrictions
and attenuation would likely be required from the LLFA and EA.

4.2.4 As noted in Section 2.3, infiltration to ground (soakaways) would not be suitable for the Site due
to the Site having a high susceptibility of ground water flooding.

Proposed Surface Water Runoff — Utilising Capacity in Existing Network

4.2.5 If the option to utilise the capacity within the existing pumping station released by the removal
of the area summarised in paragraph 2.2.7, the rate identified in paragraph 2.2.7 would be
utilised. The volume of attenuation associated with this option can be found in Table 4-1.

4.2.6 On the basis of the existing drainage design, the site will flood from the surface water drainage
system during the 1 in 30 year storm event. The drainage system provided for the CCP will be
designed so that it will not flood in storm events up to, and including, the 1 in 100 year event.

4.2.7 The existing drainage design provides for storage at ground level for flood exceedances from the
1 in 250 year event. This is replicated for the Proposed Development by subtracting the 1 in 100
year event attenuation from the 1 in 250 year event attenuation. Table 4-1 notes these volumes
associated with the noted discharge rate. Note that these volumes are based upon 14.3ha of new
drained impermeable area as noted above. If there are any changes to drained area size as a
result of the detailed design of the Proposed Development, this will impact on storage volumes
required which would be reflected in the detailed design of the drainage system presented for
approval to the LLFA.

4.2.8 If the option to utilise the spare capacity within the existing pumping station and connect into the
existing network is selected, the rate identified in paragraph 2.2.7 would be utilised. Due to the
depths of the existing network it is assumed that the new drainage network would require a
pumping station, this rate would be confirmed and assed during the design phase. For the
purposes of this document the lowest (1 in 5 year) rate has been selected to give an indication of
the largest range of attenuation. The volume of pumped attenuation can be found in Table 4-1.

Table 4-1 - Pumped solution attenuation volumes

Storm event (1 Discharge rate Approximate attenuation Approximate storage at ground
in X year) (I/s) range (m%)* level (m?)
5 62 4011 to 5788 N/A
10 62 4873 to 6915 N/A
30 62 6606 to 9106 N/A
100 62 9122 to 12152 N/A
250 62 11584 to 15065 2462 to 2913

*The approximate attenuation ranges have been calculated utilising the ‘Source Control’ module within
Microdrainage. The calculations can be found in Annex A.1.
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Proposed Surface Water Runoff — Greenfield Runoff Rates

If the secondary option to discharge to a new connection to the pumping station outfall is
selected, it is likely that restricting the discharge rates to that of Qbar greenfield runoff would be
required.

The greenfield runoff rate is directly linked to the area of a proposed scheme. As a finalised
General Arrangement of the CCP is not yet available (due to the stage of the Proposed
Development) the total area is not known. For the purposes of this report, greenfield rates have
been based upon the 14.3ha of assumed additional drained impermeable area. Areas and
resultant flow rates would be revisited during future design stages as part of the finalisation of
the detailed design of the drainage design and the Proposed Development as a whole.

The Uk SuDS ‘Greenfield runoff rate estimate’ tool has been used to calculate the Qbar rate for
the Proposed Development, the site data can be seen in Plate 4-1and the Qbar rate in Plate 4-2.
The Qbar rate of 56.071/s has then been used to calculate approximate attenuation volumes
following the same methodology as section 4.2.1. Table 4-2 notes the attenuation volumes
associated with the noted discharge rate.

MN Greenfield runoff rate estimation tool

hrwallingford

www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with Environment Agency guidance

“Rainfall runoff management for developments”, 86030219 (2013). the SuDS Manual C753 (CIRIA, 2015) and the non-statutory standards for SuDS (Defra,

2015). This information on greenfield runoff rates may be the basis for setting consents for the drainage of surface water runoff from sites.

Project details

Date

Calculated by

Reference

Model version

[ 02/10/2025 ‘

l 212 ‘
Location
Site name [ Staythorpe ‘
Site location i Newark ‘
T w
. \
) ]
- i \k\\ /I
AB16 nd
_ =L\ /
T Kelham A Y’
& “,
& N il %"‘%-,

Fiskerton

4
o
m

Averha

o

Q - o= Newark on
Trent

Farndon

Hawton

@ OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

Site easting (British National Grid) 476806
Site northing (British National Grid) 353666
Site details

Total site area (ha)

14.3 ha
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Plate 4-1: Proposed site data

Greenfield runoff

Method

Method
IH124
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How should SPR be derived?
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Growth curve factors

Hydrological region

1 year growth factor

2 year growth factor
10 year growth factor
30 year growth factor
100 year growth factor

200 year growth factor

Results
Method

Flow rate 1year (I/s)
Flow rate 2 year (I/s)
Flow rate 10 years (I/s)
Flow rate 30 years (I/s)
Flow rate 100 years (I/s)

Flow rate 200 years (I/s)

Plate 4-2: Proposed site Qbar rate
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0.83
0.89
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3.04

IH124

46.5 s
49.9 s
83.6 s
n21 s
1441 s

170.5 Vs

Table 4-2: Greenfield runoff attenuation volumes

Storm event (1

Discharge rate

Approximate attenuation

Approximate storage at ground

in X year) (Is) range (m’)* level (m®)
5 56.07 4132 to 5973 N/A
10 56.07 5026 to 7123 N/A
30 56.07 6790 to 9328 N/A
100 56.07 9355 to 12448 N/A
250 56.07 11830 to 15361 2475 t0 2913

*The approximate attenuation ranges have been calculated utilising the ‘Source Control’ module within
Microdrainage. The calculations can be found in Annex A.2.
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Sustainable Drainage

Sustainable drainage (SuDS) techniques aim to manage surface water close to where it falls, and
may comprise above ground features such as swales, ponds and basins, and below ground
features such as infiltration systems and buried storage tanks.

SuDS features, where practicable, will be integrated into the surface water drainage system.
Determining factors will be the high level of groundwater flooding susceptibility and the site
being situated in Flood Zone 2. The usage of the Site (heavy industrial) may also limit the
potential SuDS features available. Where SuDS are feasible, they will be designed in accordance
with The SuDS Manual — C753°.

The existing site utilises permeable surfaces (via gravel landscaping) around plant areas, where
practicable this will be investigated for the Proposed Development. These appear to be
permeable surfaces only, not for sitewide infiltration to ground or to treat runoff from roof
areas.

To treat runoff from roof areas, and to provide additional levels of treatment where required, it
could be possible to incorporate twin pipe filter drains if they are suitable for the Proposed
Development. These systems comprise slotted/permeable distributor and collector pipes,
separated by filter medium. Flow has to pass through the filter medium. Distributor and collector
pipes are arranged either vertically or horizontally.

All SuDS features would remain private and maintained/ managed by the site operator. A site-
specific SuDS Maintenance and Management Plan would be required to ensure they continue to
operate efficiently. If they are not maintained correctly their efficiency could drop causing flood
issues at a later date.

During detailed design it would be investigated, and confirmed, what SuDS techniques would be
suitable. As the Proposed Development is within a flood zone, when flooded silts and debris
could block and hinder the performance of the drainage items. This could require significant
remedial works.

Allowance for Climate Change

The Environment Agency has produced guidance’, available on the gov.uk website, relating to
allowances that should be made for climate change. Climate change allowances relating to
increased peak rainfalls intensity are outlined in Table 4-3.

* Environment Agency. (2022, 05 17). Flood and coastal risk projects, schemes and strategies. Retrieved from GOV.UK:
https://www.gov.uk/guidance/flood-and-coastal-risk-projects-schemes-and-strategies-climate-change-allowances
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Table 4-3 - Allowance for additional rainfall

Lower Trent and Erewash Total potential change anticipated  Total potential change anticipated
Management Catchment peak for the ‘2050s’ (Development for the ‘2070s’ (Development

rainfall allowances lifetime up to 2060) lifetime 2061 to 2125)

Central allowance, 3.3% annual 20% 25%
exceedance rainfall event

Upper end allowance, 3.3% annual 35% 35%
exceedance rainfall event

Central allowance, 1% annual 20% 25%
exceedance rainfall event

Upper end allowance, 1% annual 40% 40%
exceedance rainfall event

4.3 Drainage Network Modelling

4.3.1 A list of criteria to be utilised during the detailed design stage, which is to begin post consent, is
provided below:

e paved surfaces and building roofs to be modelled as 100% impermeable.

e the site drainage system is to attenuate flows up to the 1 in 100 year event including an
allowance climate change.

e details of exceedance flows beyond the 1 in 100 year event including an allowance climate
change.

e storms up to, and including, the 1 in 250year storm event is to be modelled (to match the
existing drainage network).

e an allowance for additional rainfall as per Table 4-3.
e surface water attenuation to either:

o designed to be in sync with utilising the spare capacity within the existing drainage
network, or

o designed to attenuate flows and maintain Greenfield runoff.

e if a new surface water outfall is selected it is to be modelled against a surcharged outfall into
the River Trent.

Drainage Network Resilience and Flood Exceedance

432 If a new connection to the existing pumping station outfall is selected the drainage design will
need to be completed and tested against a surcharged outfall. This river level and return period
will require agreement with the LLFA.

433 The existing site design utilises a 1 in 250 year storm event to identify the flood exceedance
volume, but it does not note where this is contained. It would be possible to recreate the existing
surface water drainage network model in the detailed design stage, which is to begin post
consent, along with the proposed levels, and summarise the existing and proposed to give a
holistic view of the Site. This would require confirmation during the next stage of design.
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5. Foul Water Management

5.1.1 Any additional foul drainage requirement it will be connected to the existing Power Station
systems and any licences updated as required.
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6. Next Steps and Recommendations

6.1.1 In order to progress this document from a Drainage Statement of Intent to a Drainage Strategy at
the detailed design stage the following tasks will be undertaken to satisty the requirements of the
surface water drainage planning condition:

e afinalised General Arrangement drawing, identifying hard and soft landscaping;

o alevels design for the above. This may need to be amended following the drainage design,
channelling exceedance flows away from critical plant and buildings;

e aplan showing the locations and depths of all existing utilities;

e continue discussions with the LLFA when the information from the first two bullets is
finalised;

o utilising the existing outfall and matching the current off site surface water discharge rates
would be a sensible approach, therefore the existing pumps would require inspection.
Depending upon their age, and level of repair, they may need to be replaced to not hinder the
future site operations;

e as the existing site will be expanded, updating the existing drainage network model and
modelling as a whole site may be required to gain a full understanding of how surface water
will interact with the Site;

e a CCTV survey of the existing site wide drainage network, to aid the creation of a sitewide
model and identify and remedial measures;

e atopographic survey of the full Site (existing and proposed);

e a ground penetrating radar survey of the entire Site.
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