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1. Introduction

This note covers the updates done to the existing Environment Agency fluvial model for use in the
Staythorpe Power Station Carbon Capture Project. A full modelling report will be included with the
full model submission that includes the full proposed design and the hydrology submission. This
note is intended to inform the Environment Agency of the changes done to the baseline model only
for this interim submission.

For reference, the site project boundary is shown in Plate 1.

Staythorpe Project Boundary ARUP
e, \ /f"ﬂ“
s/
2 L O/
% A
- 4 %;/5
‘”N v Y f \
o w"’ N, 5 = v 2
e Z
“““““ y i g g S\
i B e A Newark on
Trent AY
24 s N NG
WE: N
_~ Staythorpe _ ; Foe
A Power Plant 1 X :
> 45 1 1 :
River Greet — = - . River Devon
/4 River Trent Ty,
2 8 3 J ./ .,
!, \
/| Legend ’ =
| = staythope Project Boundary
| |
0 1 2 km

Plate 1: Staythorpe project boundary and surrounding watercourses
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2, Environment Agency flood model

The current Environment Agency flood model that encompasses the Staythorpe Power Station was
requested on the 17 April 2024 and received on 22 April 2024. The model is a 1D-2D Flood
Modeller-TUFLOW model with incoming file name ‘Trent & Tribs Newark 2012 Product 7.

3. Model updates

The model was reviewed for adequacy, as detailed in the LIT 17617 model review, ‘LIT

17617 staythorpeReview MPWS.xlsm’ that accompanies this submission. The following updates to
the model were performed to make it adequate for use in the Staythorpe Power Station Carbon
Capture Project.

3.1 Model truncation.

The incoming model upstream extent on the River Trent begins in Nottingham with the 2D
downstream extent ending in Cromwell. The River Devon, which joins the River Trent downstream
of the Staythorpe Power Station, is represented by ~10km sections and has further tributaries
branching from it. The full model extent has 21 separate inflows.

The model was truncated on the River Trent to change the upstream boundary to immediately
adjacent to Syerston RAF base at Flood Modeller node ‘403554620’ and on the River Devon at
model node ‘RD0633’. The primary reason for this truncation was to limit the amount of inflows to
be updated to a proportionate amount for the project. The resultant truncation reduced the amount of
inflows from 21 to 13. The location on the River Devon was chosen as this was a point at which all
the many inflows along the reach have already entered the River Devon and there was a minimal
amount of overland flow adjacent to the truncation node.

Sensitivity tests were undertaken to assess if the location of these truncations had any impacts on
the study area at Staythorpe. The first sensitivity test, referred to here as Test 1, applied the
truncated flows at the two nodes on the River Trent and River Devon from the incoming model and
used them as new upstream boundaries. Overland flow adjacent to these nodes was also extracted
from the incoming model and applied to the floodplain as 2D inflows. The second sensitivity test,
referred to here as Test 2, took the overland flow and added them to the adjacent 1D, in channel,
node. This simplification aimed to assess if a 1D inflow in isolation, with all the flow in the region
added in the channel, would compare well with the incoming model.

Test 2 showed that a simple in channel inflow could be used without need to represent the overland
flow present in this location within the incoming model. As the proposed design will be comparing
like-for-like across baseline and proposed and will aim to have no impact off site, this simplification
is deemed appropriate.

3.2 Incoming model review

A review of the incoming model after the truncation process was undertaken using the Environment
Agency LIT 17617 review spreadsheet. This review spreadsheet (LIT

17617 staythorpeReview MPWS.xlsm) that details the findings and the actions undertaken as a
result is included with this submission.
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33 Survey

Survey was undertaken in November 2024 and consisted of 30 cross-sections, four bridges and one
weir. Plate 2 shows the extent of where the survey was obtained. This was intended to be ‘check
survey’ to validate the rest of the sections in the model. Upon review, the survey obtained showed
very good correlation with the survey in the incoming model with very minor variances (checks to
be included in full report). The new sections obtained were introduced to the model.
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Plate 2: Staythorpe survey extent

34 Hydrology update

The hydrology was updated as detailed in the ‘Staythorpe & Pembroke Power Decarbonisation
Flood Estimation Calculation Record’ that will follow after this submission. The updated model has
ten 1D inflow and three 2D inflows around the station to ensure that flow north of the station is
considered. All inflows, except the main inflow in the River Trent, were delayed to ensure that the
peak roughly coincides with the peak of flows from the River Trent as this watercourse is the
dominant hydraulic influence in the modelled domain. This ensures a conservative approach and
that flood risk in the region is not underestimated.

A flow reconciliation exercise was undertaken at North Muskham, at the last node in which the
1D/2D model converts to 1D-only before the downstream boundary of the modelled extent. Table 1

Page 3 of 7



Job number

Date

297711-00
16 May 2025

ARUP

shows the statistical estimate at the flow estimation point (FEP) at North Muskham and the
modelled flow there, at node ‘RTEx5’. The modelled flow combines both in-channel flow and
overland flow immediately adjacent to the channel. As there is some uncertainty around the rating
at the gauge at North Muskham, as further detailed in ‘Staythorpe & Pembroke Power
Decarbonisation Flood Estimation Calculation Record’ that will follow this submission, the
percentage difference as shown in Table 1 is considered to show that there is an adequate
correlation between the calculated and modelled flows.

Table 1: Comparison of statistical and modelled flows at the downstream FEP.

Event Statistical Estimate at Modelled flow at North % Difference
North Muskham (m3/s) Muskham (m3/s)
20yr 717 733 2.23%
100yr 972 931 4.22%
4, Domains

Attempts were made to convert the model from that of a multi-domain configuration to employing
Quadtree to enable different domains at different grid resolutions depending on a specified area of
focus. These attempts were unsuccessful due to errors preventing initialisation. A multi-domain
approach was therefore retained with the area around Staythorpe allocated its own domain at a grid
size of Sm. For stability, topographical edits were made to smooth the border between the
Staythorpe domain and the wider Trent domain.

Within the incoming model, a section of the Greet exits the 1D/2D domain into a 2D only
configuration. Reporting for the incoming model notes that this is due to instabilities. As this is not
the area of focus for this study attempts were not made to achieve stability on the Greet with a
1D/2D configuration and the existing setup was retained.

5. Summary
The incoming model ‘Trent & Tribs Newark 2012 Product 7’ has been updated as follows:

e Truncated to reduce number of inflows on the River Devon

e Hydrology update — see accompanying flood estimation calculation record.

e New survey incorporated (check survey reviewed and showed very little differences from
survey in model).

Considered, but not updated:

e Change of model from multi-domain to Quadtree (errors did not permit initialisation)
e Update of the Greet from 2D only to 1D/2D (avoided as not relevant to study, and stability
understood to be an issue).
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6. Proposed model build

As part of the Proposed Development at Staythorpe Power Station, a platform is proposed to extend
into the corridor north of the Staythorpe Power Station maintenance contractor car park. The
location of the proposed platform is shown in Plate 3. The platform would extend approximately
40m north from the Staythorpe Power Station maintenance contractor car park, leaving a corridor of
approximately 40m between the platform and the railway embankment further north. The shape of
the northern protrusion of the platform follows the shape of the toe of the railway embankment. In
Plate 3, the baseline 100-year (1% annual exceedance probability (AEP)) event plus an allowance
of 38% for climate change extent has been included to show the platform’s propagation into the
existing floodplain.
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Plate 3: Staythorpe Power Station Proposed Development platform.

When the footprint of the Proposed Development platform shown in Plate 3 was introduced to the
model, the resultant constriction of the corridor caused increases in both level and extent upstream
of Staythorpe Power Station greater than that which would be acceptable for a planning application.
Mitigation of these impacts was necessary to proceed.

Plate 4 shows an indicative, not to scale, arrangement of the proposed mitigation. It consists of four
culverts, each 5m wide, allowing conveyance of flow for half of the full 40m constriction. The
platform is schematised in the model by raising a region zshp out of the floodplain to an arbitrary
level. The culverts are represented by a 1d nwk with 2d_bc shps used to represent the CN/SX
connections I for the west and east faces of the structure.
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Plate 4: Indicative section of the extended platform western face (not to scale)

Plate 5 shows the impact of the Proposed Development platform with culverts when compared to
the baseline scenario for the 100-year (1%) AEP plus climate change event.

Where the value is positive, this indicates that depths are greater due to the Proposed Development.
These are represented by the yellow, orange and red colours in their respective bandings.

Where the value is negative, this indicates that depths are reduced due to the Proposed
Development. These are represented by the green and blue colours in their respective bandings.

Reductions in flood extent are shown in brown, while increases in extent are shown in pink.

+/- 0.001m is represented by the grey colour and considered negligible as it is entirely within the
realm of modelling tolerance.

Outside of the areas specifically labelled, any increases in level shown are no greater than 0.00Im
and considered negligible.
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Staythorpe Proposed Platform Impact ARUP
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Plate 5: 100yr+CC Impact

Arup and RWE are currently in discussion with the Environment Agency to ascertain if this level of
mitigation is acceptable.
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