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Title Hydraulic Modelling Addendum
Job Name Peartree Hill Solar Farm
Job number  20-206

Date 26th November 2025

1 INTRODUCTION

1.1.1 This Technical Note discusses additional work carried out to support
proposed Solar PV development at Peartree Hill following the
Environment Agency (EA) review of the development proposals and
hydraulic modelling. It forms and addendum to the Peartree Hill Solar
Farm Hydraulic Modelling Report 20-206-60-050.

1.1.2 Since submission of Revision 05 of this document to the EA, the
development proposals have been updated. The Flood Risk Assessment
reflects the updated development proposals.

1.1.3 The modifications were carried out to address comments relating fo:

¢ The potential for maintenance to be withdrawn from defences
e Missing Structures
e The impact of the flow sensitivity runs on vulnerable infrastructure

e Sense checking flood levels against available gauge data.

2 DEFENCES
2.1 EA Comment

2.1.1 The Environment Agency letter dated 25 June 2024
(ref:XA/2024/100093/01-L01) states:

“Although breach modelling is being undertaken by the applicant, any
assessment of residual flood risk, both now and in the future, will be
insufficient without further consideration of the condition of the flood
defences. Through understanding the condition of existing defences
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and how defence conditions may change over the lifetime of the
development, you must give appropriate consideration to how residual
flood risk can be managed and mitigated.”

2.2 Defences

2.2.1 The site benefits from a range of defences. The policy for managing
flood risk in this area is set out in the Hull and Coastal Streams
Catchment Flood Management Plan (CFMP). The document which was
published in 2010 sets out “our preferred plan for sustainable flood risk
management over the next 50 to 100 years”.

The defences alongside the Humber Estuary fall within  Lower Hull
catchment sub-area (as shown in Error! Reference source not found.).
The policy for this area is to “take action to further reduce flood risk”.

Figure 2-1 CFMP catchment sub-areas
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2.2.2 There have recently been significant defence improvementsin the area
generally consisting of flood embankments and walls which have been
designed so a managed adaptive approach can be taken —i.e. so that

Don
Emm)
|

-] 10

kilometres
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the height of these defences can be raised in the future to keep pace
with sea-level rise should it be required.

2.2.3 Give the commitment to defences in this area, the fact that they
protect thousands of properties in the City of Hull and that tidal flooding
would be significantly attenuated before reaching the site no further
investigation is considered necessary, as agreed with the Environment
Agency during a meeting on 1st July 2024.

Upper Hull Defences

2.2.4 The site and surroundings fall within the Upper Hull subcatchment. The
policy for this area is to “Continue with existing or alternative actions to
manage flood risk at the current level”.

2.2.5 The EA cited concerns about the potential for maintenance of the
defences to be withdrawn resulting in the defences falling into disrepair.

2.2.6 The defences in the Upper Hull subcatchment which afford significant
protection to the site are the embankments alongside the River Hull and
the Monk Dike. The condition of these defences as recorded in the
‘Spatial Flood Defences including Standardised Attributes’ data
download from data.gov.uk was reviewed and is presented in Drawings
20-206-60-303 & 20-206-60-304 appended to this note.

River Hull Defences

2.2.7 The defences on the left bank of the River Hull which afford protection
of the site have all been inspected this year (2024) and meet the target
condition of 3 categorized as ‘Fair’. The River Hull is tidal and significant
proportions of land behind it are below high fide levels. Consequently,
it is considered extremely unlikely that these defences will be allowed
to fall into disrepair over the 40 year lifetime of the development. This
create a huge saline/brackish marsh where there is currently significant
amount of agricultural land and a number of small settlements.

2.2.8 The River Hull embankments adjacent to areas where solar
development will be take place (East of Beverley and North of Linley Hill
airstrip) are substantial generally 3-4m high and 30-40m wide.

2.2.9 Given the condition of these defences, their substantial nature, the
policy to maintain them and the widespread effects of withdrawing
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maintenance no modelling to represent the loss of defences in this area
has been carried out.

2.2.10 It should be noted however that numerous breach scenarios have been
carried out in worst-case locations for the development (with the
breach locations and parameters being agreed with the EA). These
breaches are instantaneous and are centred around the peak of a
future 1 in 100 year fluvial flood event. The loss of large sections of
defences in this area would result in flooding being distributed over a
wider area and therefore unlikely to exceed the worst-case breach
output.

2.2.11 It should also be noted that development adjacent to the River Hull (i.e.
to the north of Beverley Airfield), has since been removed from the
proposals.

Monk Dike Defences

2.2.12The Monk Dike embankments adjacent to proposed solar development
were last inspected in 2024. The left (eastern bank) is recorded as
meeting it's target condition of 3 — Fair. The northern section of the right
(western) bank is in below it's target condition being recorded as 4 -
Poor.

2.2.13 A simulation was carried out to determine the impact of complete
failure of this defence by adjusting model bank lines to match existing
ground levels at the toe of the defence. In essence this represents a
sifuation where the defence is completely removed for its entire reach
of approximately 4km.

2.2.14Even if maintenance was with withdrawn, it would take a significant
period of time for the defence to provide no protection to the site. In
fact tis likely that overtopping of the lowest part which is at the northern
end of the reach (just south of the A1035) would erode the bank and
progressively reduce its height and that further loss of bank would be
limited beyond this point.

2.2.15The results of this simulation for the future 1in 100 year flood is presented
in Drawing 20-206-60-253-00 appended to this note. The drawing shows
that the extent of flooding on the site only marginally exceeds the
maximum breach extent. A review of modelled depths reveals that the
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flooding is not increased significantly when compared to the combined
worst-case from the breach scenarios for the vast majority of the site.
The exception being in Parcels B1 & B7 where flood levels are typically
0.1m higher.

2.2.16 Although the left (eastern) bank is recorded as being in good condition,
there is arguably a larger probability of maintenance being withdrawn
(notwithstanding the fact that the solar operator will have significant
interest in maintaining the assets to protect their investment) than there
is for the River Hull.

2.2.17 As the Monk Dike preferentially overtops the low spot in the right bank
at the upstream end of the site, the more likely mechanism for failure of
the left bank would be seepage, piping and then collapse of a section
of the bank. For this reason, to assess the potential impact of this a
section of the bank was removed where ground levels at the toe are
the lowest. This will produce a similar result as removing the entire reach
as ground levels elsewhere are higher and overtopping is unlikely to
occur.

2.2.18 The results of this simulation for the future 1in 100 year flood is presented
in Drawing 20-206-60-253-00 appended to this note. The extent of
flooding adjacent to the section of defence removed is almost
identical to the worst-case breach scenario and flood levels are just
Smm higher.

3 MISSING STRUCTURES

3.1.1 The EA model review notes a number of missing structure in vicinity of the site as listed
below and shown in Figure 3-1 Missing StructuresFigure 3-1:

e A1035 bridge over Monk Dike (FM cross section Cat00000)

e A1035 bridge over Holderness Drain (FM cross section HN43),

e Swine Road Bridge over Monk Dike (closest FM cross section
MK4055), and

e Meaux Road Bridge over Holderness Drain (FM cross section
HN21).
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3.1.2 Three of these structures have been added to the model using

3.1.4

available data and where informatfion was sparse a conservative
approach to the structure definition was taken. The structure at HN21 as
it appears to be a clear span structure with the deck approximately 3m
above the maximum water level. Structure details definitions are
appended to this document.

Figure 3-1 Missing Structures

Technical Note 004

Revision 05

=

Legend 7 ® ! A ®
® Missing Structures | @ ~A1035 over Monk Dike
® 1dNodes ® pe
D Site Boundary b
& o 2 '
©
s, _gA1035 over Hcﬁrness Drain ;:]
®
\ ® ,' ® @
i ®
23 : .
© o == \
®
@ ]
/s 2
o e
®
* e Swine Bridge
.o Meaux RoedlBrnge

BT

The model was reran with the design event flood. The maximum flood
level was compared with the existing baseline design event outputs
and the results are shown in Drawing 20-206-60-255-00 & 20-206-60-256-
00.

Flood levels are generally within +/-20mm within the site boundary, the
exception being a small part of parcel B1 where levels are reduced by
60mm and land west of parcel F12 where levels are reduced by 180mm.
The only significant increase within the site are the parcels to the east of
the Monk Dike (B2-4, B8 & C1-C3) where levels increase by 20mm. The
change in outline is insignificant.
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3.1.5 Given the very minor changes experienced in flood levels across the
site it is concluded that the definition of these structures has no material
impact on the flood levels, the mitigation (a freeboard of 300mm has
been applied), or the layout.

3.1.6 As an additional sensitivity the bridge openings were reduced as
follows:

e Cat0000 - from 6m to 4m wide
e MK3935 - from 5.5m to 4m wide
e HN43 - from 3.5m wide to 2.5m wide

4 IMPACT OF FLOW SENSITIVITY ON VULNERABLE INFRASTRUCTURE

4.1.1 The EA letter pertaining to the review of the hydraulic modelling (ref:
XA/2024/100110/01-L0T) includes the following query.

“There are some areas of additional flooding in the baseflow/SPR
sensitivity test within the development area. Is sensitive infrasfructure
located outside of these arease”

4.1.2 There is no sensitive infrastructure in these areas. Solar panels will be in
these areas but will be raised significantly above the predicted flood
levels. A revised version of the flow sensitivity drawings which includes
containerised infrastructure and substation locations is appended to
this note.

5 GAUGE LEVELS CHECK

The EA model review spreadsheet includes peak water levels for most
years for two gauges: Dunswell gauge starting from 2001 and the
Beverley Shipyard gauge starting from 1994. The location of the gauges
is shown in Figure 5-1.
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5.1.1

Figure 5-1 Gauge Locations.
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Both of these gauges are located on the River Hull which is heavily
tidally influenced and drains a large catchment so the causes of high
levels are difficult to apportion. This is complicated by the fact the tidal
ingress and fluvial egress are prevented when the Hull Tidal Surge barrier
is closed.

The levels at Beverly Shipyard which are most relevant for the site vary
between 2.99MmAOD and 3.89mAQOD over the 29 year record and have
an average value of 3.54mAOD. When accounting for the predicted
sea level rise to 2066 of 0.36m, the peak modelled flood level of
4.06mAOD seems reasonable.

The tidal boundary has been subject to sensitivity testing as have the
fluvial flows neither of which produce significantly different results.

Enclosures

Revised Site Layout

Structure Information
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20-206-60-303-00 Inland Defences (Sheet 1 of 2)
20-206-60-304-00 Inland Defences (Sheet 2 of 2)

20-206-60-253-00 Monk Dike Defence Removal West — 1 in 100yr +17%
Depths

20-206-60-254-00 Monk Dike Defence Removal East — 1 in 100yr +17%
Depths

20-206-60-255-00 Structure Sensitivity 1 in 100 yr Flood Level Changes
(Sheet 1 of 2)

20-206-60-256-00 Structure Sensitivity 1 in 100 yr Flood Level Changes
(Sheet 2 of 2)

20-206-60-235-01 Flow Sensitivity (Sheet 1 of 2)

20-206-60-236-01 Flow Sensitivity (Sheet 2 of 2)
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