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The following maps will help you find out which river basin district you are in:
River basin district map
River basin district map that zooms in��so you can find places close to river basin district boundaries

For places in:
*- Thames river basin district use ‘south east’ sea level rise allowances
*- Severn river basin district use ‘south west’ sea level rise allowances
*- parts of Solway Tweed river basin district on the west coast and Dee river basin district that are in England, use ‘north west’ sea level rise allowances
*- parts of Solway Tweed river basin district on the east coast that are in England, use ‘Northumbria’ sea level rise allowances

The allowances in��table 1��account for slow land movement. This is due to ‘glacial isostatic adjustment’ from the release of pressure at the end of the last ice age. The
northern part of the UK is slowly rising and the southern part is slowly sinking. This is why net sea level rise is less for the north-west and north-east than the rest of the
country.

Notes:
*- To calculate sea level using table 1, add the allowances for the appropriate one of the 6 geographical areas:

*-
up to 2035, use the mm for each year rates for the appropriate geographical area, starting from the present day extreme sea levels from��Coastal design sea levels –
coastal flood boundary extreme sea levels (2018)

*-
from 2036 to 2065, get the increase in sea level by adding the number of years on from 2035 (to 2065), multiplied by the respective rate shown in��table 1��for the
appropriate geographical area – if the whole time period applies use the cumulative total

*- treat time periods 2066 to 2095 and 2096 to 2125 as you would 2036 to 2065
Where it is appropriate to apply a��credible maximum scenario, use the��H++��allowance. There is no��H++��value for sea level rise beyond 2100.

H++ (Sensitivity)
*- For the change to relative mean sea level use the H++ scenario of 1.9m for the total sea level rise to 2100.

Assessed using Environment Agency OnlineSea Level Rise calulation Table 2;  https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances



Area of
England

Allowance 2000 to 2035
(mm/yr)

2000 to 2035
(mm) - Total

2036 to 2065
(mm/yr)

2036 to 2065
(mm) -
cumulative

2066 to 2095
(mm/yr)

2066 to 2095
(mm) -
cumulative

2096 to 2125
(mm/yr)

2096 to 2125
(mm) -
cumulative

Cumulative rise
2000 to 2125

(metres)
Anglian Higher central 5.8 203 8.7 261 11.6 348 13 390 1.2
Anglian Upper end 7 245 11.3 339 15.8 474 18.1 543 1.6
South east Higher central 5.7 200 8.7 261 11.6 348 13.1 393 1.2
South east Upper end 6.9 212 11.3 339 15.8 474 18.2 546 1.6
South west Higher central 5.8 203 8.8 264 11.7 351 13.1 393 1.21
South west Upper end 7 245 11.4 342 16 480 18.4 552 1.62
Northumbria Higher central 4.6 161 7.5 225 10.1 303 11.2 336 1.03
Northumbria Upper end 5.8 203 10 300 14.3 429 16.5 495 1.43
Humber Higher central 5.5 193 8.4 252 11.1 333 12.4 372 1.15
Humber Upper end 6.7 235 11 330 15.3 459 17.6 528 1.55
North west Higher central 4.5 158 7.3 219 10 300 11.2 336 1.01
North west Upper end 5.7 200 9.9 297 14.2 426 16.3 489 1.41



Location Design Life
(yrs)

Estimated Year
of First

Operation

End Life (Worst
Case)

RBMP Higher Central
2000-2035 Total

(mm)

Upper
2000-2035 Total

(mm)

Higher Central
2036-2065 Total

(mm)

Upper
2036-2065
Total (mm)

Higher Central
2066-2095 mm/yr

Upper
2066-2095 mm/yr

Years from 2066
to end life

Fosse Green Solar (Chainage
_3994, FID 6 Coastal Node) 60 2033 2094 Anglian 203 245 261 339 11.6 15.8 28

(Highest Level Near Site)

Sea Level (mAOD) (1 in 100
year 97.5% Percentile -
C2_T100 - Worst Case

SUB_TOTAL Higher
Central 324.8

Total Adjusted to
mAOD

6.04
TOTAL Rise (mm)
Higher Central 788.8 6.83

Lowest Site Level - Fosse
Green Solar (mAOD) SUB-TOTAL Upper 442.4

7.05
TOTAL Rise (mm)
Upper 1026.4 7.07
H++ Scenario (mm) 1900 7.94

Design Site Level
Not at Risk

Fail

Sensitivity Test Fail



Location Design Life
(yrs)

Estimated Year
of First

Operation

End Life (Worst
Case)

RBMP Higher Central
2000-2035 Total

(mm)

Upper
2000-2035 Total

(mm)

Higher Central
2036-2065 Total

(mm)

Upper
2036-2065
Total (mm)

Higher Central
2066-2095 mm/yr

Upper
2066-2095 mm/yr

Years from 2066 to
end life

Fosse Green Solar (Chainage
_3888, FID 26 Coastal Node) 60 2033 2093 Humber 193 235 252 330 11.1 15.3 27

(Highest Level Near Site)

Sea Level (mAOD) (1 in 100
year 97.5% Percentile -
C2_T100 - Worst Case SUB_TOTAL Higher Central 299.7

Total Adjusted to
mAOD

5.11
TOTAL Rise (mm)
Higher Central 744.7 5.85

Lowest Site Level - Fosse
Green Solar (mAOD) SUB-TOTAL Upper 413.1

13.50
TOTAL Rise (mm)
Upper 978.1 6.09

H++ Scenario (mm) 1900 7.01

Design Site Level Not
at Risk

Pass

Sensitivity Test Pass







OPEN CHANNEL FLOW CALCULATIONS

Project: Job No:
Section: Date:

Sheet No: 1 of 2
Made By: Checked By:

Free Board 0.00 m Cover Pipe Depth side slope half trench width
4.50 m

327.0
0.22 m

14.000 m
11.750 m

1352.00 m

16.8168
148.3807

148.38
0.113336
0.113336
0.111445

690 Harpswell Flood Channel (Higher Allowance: 9.7Cu)
0.08

Q= 1.8741579 cumecs or 1874.16 l/s

m m
m

m m

ROUGHNESS VALUES SIDE SLOPES

Condition Manning's Material Side Slope

n (H:V)

Rock Nearly vertical

Average, 0.050 Muck and peat soils ¼:1

good Stiff clay or earth with ½:1 to 1:1

concrete lining

Good 0.050 Earth with stone lining or  1:1

Average 0.080 earth for large channels

weeds Poor 0.120 Firm clay or earth for 1½:1

small ditches

Concrete Average 0.013 Loose, sandy earth  2:1

Poor 0.016 Sandy loam or porous  3:1

clay

Black top Average 0.017

Poor 0.021

CB

Fosse Green Solar
Morton Ordinary Watercourse Flood Channel (Higher Allowance: 1.86 Cu)

PM

09.07.2024

maintained with dense

Type of

channel

Existing ground level=
Proposed freeboard=

Proposed MIN invert level=

Grass channel, regularly

maintained

Grass channel, not

End Invert=

hydraulic mean depth, Dm=

Bed slope 1 in
Manning's, n=

m (300mm recommended)

Velocity, m/s=

hydraulic radius, R=

Existing ground level=
Invert level of channel=
Top channel width, B=

Starting invert=
Channel length=

top width at top water level, b'=

Width of channel base, b=
Channel side slope, 1 in x=

Max. water depth, y=

area, A=
wetted perimeter,P=

b

y

B

x

1
b'

\\na.aecomnet.com\lfs\EMEA\StAlbans-UKSTA1\Legacy\VOL1IE\Infrastructure\infralib\Submissions\Unnumbered Jobs\613 Fosse Green
Solar\500_Deliverables\501_Deliverable_FRA\Fluvial Analysis\Morton\Ditch Flood channel.xlsx



OPEN CHANNEL FLOW CALCULATIONS

Project: Job No:
Section: Date:

Sheet No: 1 of 1
Made By: Checked By:

Free Board 0.00 m Cover Pipe Depth side slope
1.50 m 0.50

2.0
0.50 m

12.500 m
12.000 m

4.50 m

1.2500
3.736068

3.5
0.334576
0.357143
0.229341

690
0.08

Q= 0.2866766 cumecs or 286.68 l/s

m m
m

m m

ROUGHNESS VALUES SIDE SLOPES

Condition Manning's Material Side Slope

n (H:V)

Rock Nearly vertical

Average, 0.050 Muck and peat soils ¼:1

good Stiff clay or earth with ½:1 to 1:1

concrete lining

Good 0.050 Earth with stone lining or  1:1

Average 0.080 earth for large channels

weeds Poor 0.120 Firm clay or earth for 1½:1

small ditches

Concrete Average 0.013 Loose, sandy earth  2:1

Poor 0.016 Sandy loam or porous  3:1

clay

Black top Average 0.017

Poor 0.021

Width of channel base, b=
Channel side slope, 1 in x=

Max. water depth, y=

area, A=
wetted perimeter,P=

hydraulic radius, R=

Existing ground level=
Invert level of channel=
Top channel width, B=

Starting invert=
Channel length=

top width at top water level, b'=

End Invert=

hydraulic mean depth, Dm=

Bed slope 1 in
Manning's, n=

m (300mm recommended)

Velocity, m/s=

maintained with dense

Type of

channel

Existing ground level=
Proposed freeboard=

Proposed MIN invert level=

Grass channel, regularly

maintained

Grass channel, not

CB

Fosse Green Solar
Morton Ordinary Watercourse Capacity

PM

28.11.22

b

y

B

x

1
b'

11.90

12.00

12.10

12.20

12.30

12.40

12.50

12.60

0 1 2 3 4 5 6

Channel

Water

\\na.aecomnet.com\lfs\EMEA\StAlbans-UKSTA1\Legacy\VOL1IE\Infrastructure\infralib\Submissions\Unnumbered Jobs\613 Fosse Green Solar\500_Deliverables\501_Deliverable_FRA\Fluvial
Analysis\Morton\Exisiting Capacities.xlsx
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From: @environment-agency.gov.uk>
Sent: 11 December 2023 17:01
To:
Subject: Fosse Green Energy NSIP - flood risk advice
Attachments: Fosse Green Energy Solar Farm - Discretionary Advice Service Request

This Message Is From an External Sender

This message came from outside your organization. Do not click links or open attachments unless you recognize the sender
and know the content is safe.

  Report Suspicious

Hi 

As you will be aware, AECOM have accepted our offer for charged planning advice, which is being set up by our
finance team.

As we can now proceed, please can you let me know if you would like us to review and respond directly to the
following flood risk enquiry in your initial email (attached) to inform your FRA methodology, or are you going to
provide a document on the proposed approach to the FRA which will cover these elements instead?

�x Fluvial Modelling: Model extents were provided for the 2015 hydraulic model of the Upper Witham. We were
not issued with the actual model files due to the current one being updated and due to be published in 2024.
We have shown on the layout the climate change extents (20%) for the 1in 100 and 1 in 1000 year events.
We do not expect the current climate change allowance of 1 in 100 year plus 32% for the Higher Central to
extend beyond the 1 in 1000 year plus 20% climate change though. The Credible Maximum Scenario (CMS),
(Upper End allowance of 57%), sensitivity assessment would be worth discussing as well as to how we can
assess this in lieu of the model update.

o Design Assumption – 300mm freeboard to be provided during the design event (1 in 100 year plus
32% cc). CMS Sensitivity test to ensure PV panels are not flooded during the Upper end Scenario (1
in 100 year plus 57% cc).

o Key queries:
�ƒ Can we use the existing model to assess the new climate change allowances as it is not

certain the revised model will be published by the time of the DCO. As it is only solar PV
panels potentially at risk with a minimum ground clearance of 600mm which can be raised in
flood risk areas, could this be a rational approach to the DCO.

�ƒ Flood Zone 3b – current requirement is 1 in 30 year now; 2015 model extents show all built 
development is outside of the current 1 in 100 plus 20% cc extents, can it be agreed we are
effectively not developing within the 1 in 30 year extent.

Kind regards,

Planning Specialist, National Infrastructure Team
Environment Agency  | Lutra House, Dodd Way Off Seedlee Road, Walton Summit Centre, Bamber Bridge, Preston,
PR5 8BX

@environment-agency.gov.uk
External: 020 302 51215 | Mobile: 
Team mailbox: NITeam@environment-agency.gov.uk

Please accept my thanks for your email in advance, I have made a commitment to stop sending e-mails that
just say thank you. This will help me to reduce my carbon footprint https://carbonliteracy.com/the-carbon-cost-
of-an-email/
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Mr  
AECOM 
Marlborough Court 
10 Bricket Road 
St Albans 
AL1 3JX 
 

Our ref:  XA/2023/100051/01-L01 
Your ref:  60700987 
Date:  21 December 2023 
 

 

 
Dear  
 
Nationally Significa nt Inf rastruc ture Project  (NSIP): Fosse Gree n Energy 
 
Propos ed solar and ener gy storage park  with associate d grid connection 
infrastruc ture,  land 9km south west of Lincoln, North Kesteven, Lincolnshire  
 
Flood risk advice �± review of technical approach to fluvi al flo od risk  
 
Thank you for seeking our cost recoverable advice on your proposed technical 
approach to fluvial flood risk in connection with the above development. 
 
We are pleased to provide our advice to you under cost recovery agreement no. 
ENVPAC/1/NIT/00013 as set out below. 
 
We have reviewed the flood risk enquiry element of your email dated 25 October 
2023 and the accompanying site layout plan (Fosse Green South Installation Version 
6 �± Sheet 1 �± Site Overview; dated 18 October 2023), along with the supporting 
flood risk technical note (ref. 60700987-ACM-FGEXX-TN-CIV-000001, dated 12 
December 2023). 
 
It is worth noting that the Upper Witham model is an Infoworks RS 1d-2d linked 
model developed by Mott Macdonald in 2015. AECOM are currently in the process of 
updating the 2015 model to a Flood Modeller-TUFLOW model, with the current 
programme for completion being the end of March 2024, although this will likely be 
delayed due to additional ongoing work to calibrate the model with the Storm Babet 
event of October 2023.  
 
AECOM should already have a copy of the existing 2015 Infoworks RS model as 
part of the works they are undertaking for the EA to update the model. We would 



 

 

have no issue with this modelling being shared internally within AECOM so the 
applicant has access to it. 
 
Please see below our comments on your flood risk enquiry detailed in your email 
(dated 25 October 2023): 
 

1. �$�(�&�2�0�¶�V���S�U�R�S�R�V�H�G���G�H�V�L�J�Q���D�V�V�X�P�S�W�L�R�Q�� �³�������P�P���I�U�H�H�E�R�D�U�G���W�R���E�H���S�U�R�Y�L�G�H�G��
during the design event (1 in 100 year + 32% CC). CMS Sensitivity test to 
ensure PV panels are not flooded during the Upper End Scenario (1 in 100 year 
�������������&�&���´��  
EA response: This appears to be a sensible assumption and aligns with the 
freeboard used for other solar farms. 

 
2. Question from AECOM:  Can we use the existing model to assess the new 

climate change allowances as it is not certain the revised model will be 
published by the time of the DCO. As it is only solar PV panels potentially at 
risk within a minimum ground clearance of 600mm which can be raised in flood 
risk areas, could this be a rational approach to the DCO?  
EA response:  This seems like a reasonable way forward in the absence of the 
current updated hydraulic modelling. However, we would expect the applicant 
to still cross-check the flood extents from the 2015 model with the updated FM-
TUFLOW model outputs if this becomes available before the DCO submission. 

  
3. Question from AECOM:  Flood Zone 3b �± current requirement is 1 in 30 year 

now; 2015 model extents show all built development is outside of the current 1 
in 100 + 20% CC extents, can it be agreed we are effectively not developing 
within the 1 in 30 year extent? 
EA response:  This is considered a reasonable and pragmatic assumption. 

 
Comments on the technical approach document: 
 
Document name:  Fluvial Flood Risk Technical Approach  
Document ref:  60700987-ACM-FGEXX-TN-CIV-000001  
Document date:  12/12/2023  
Produced by : AECOM  
 
Issue 
ref.  

Doc ref.  EA Comments  

001 Section 
1.5, 

Issue Other than the photovoltaic (PV) panels, the 
paragraph makes reference to there being no 



 

 

page 1 other permanent built infrastructure above 
ground during operation, so no further flood risk 
concerns. However, it is unclear what above 
ground structures, or ground raising works, may 
be required during the construction phases of 
the development. 

Impact  It is not clear from the technical note whether 
there will be any additional flood risk 
considerations necessary during the 
construction phases of the development. It is 
essential that the scheme does not result in an 
increase in flood risk elsewhere at any point 
during the construction or operation of the 
scheme. 

Suggested 
solutio n 

Please can further information be provided on 
the construction phases of the works, including 
any temporary infrastructure or ground raising 
that may be required, and where this is 
expected to be situated. It is recommended that 
a sequential approach be taken, even for the 
construction stages, ensuring all works are 
located within Flood Zone 1, where possible. 
Should any structures or ground raising be 
required within Flood Zones 2 or 3 then it 
should be demonstrated that they will not result 
in an increase in flood risk elsewhere. 

002 Section 
3.1.1, 
page 4 

Issue How are you planning on determining the flood 
levels for the 1% annual probability (1 in 100 
year), 0.1% annual probability (1 in 1000 year) 
and climate change scenarios? Have you been 
provided with these results as part of your 
product 6 dataset or were you planning on 
using the flood extent outlines and LiDAR data 
(e.g. where the flood outlines intersect the 
LiDAR)? 

Impact  It is not completely clear from the technical note 
how flood levels will be obtained and therefore 
how they will affect the development proposals. 

Suggested 
solutio n 

Please add this detail to the technical note for 
clarity. 



 

 

003 Section 
3.1.1, 
page 4 

Issue It is not clear what is meant by the following 
statement: �³�$�V�V�H�V�V�L�Q�J���/�L�'�$�5���W�R�S�R�J�U�D�S�K�L�F���G�D�W�D��
to assess the potential impact on flood levels at 
the 1 in 100 and 1 in 1000 year climate change 
extents, in order to propose sufficient mitigation 
for the solar panel areas within the impacted 
�D�U�H�D�V���´ 

Impact  It is not completely clear from the technical note 
what this statement is referring to. Is this in 
respect to understanding the impact (flood risk 
detriment) of the PV mounting structures? 

Suggested 
solutio n 

Please clarify in the technical note what 
specifically is meant by this statement and how 
any flood risk determent associated with the PV 
mounting structures will be determined. 

004 Section 
3.1.1, 
page 4 

Issue Calculating flood levels for the plus 32% and 
plus 57% climate change scenarios by 
extrapolating the rate of increase from the plus 
20% scenarios. 

Impact  This approach could over and potentially 
underestimate flood risk increases in some 
locations. 

Suggested 
solutio n 

We appreciate you may not have been provided 
with a copy of the 2015 Infoworks RS model but 
scaling the 1% annual probability (1 in 100 
year) inflows boundaries in the existing model 
by 32% and 57% would be the better approach 
here and allow for a more robust 
assessment.  This approach would be reliant of 
having an Infoworks RS licence. 

 
Additional commen ts/advice  
 
1. With regards to estimating the 1% annual probability (1 in 100 year) plus 32% 

and plus 57% flood levels, how exactly are you intending on determining flood 
levels and extents? Do you have an Infoworks RS licence? Would it be easier to 
just re-run the model with scalings of 32% and 57% applied to the 1% annual 
probability (1 in 100 year) design flows? AECOM are currently working on the 
model update for the Upper Witham, converting the existing Infoworks RS 2015 



 

 

model into a Flood Modeller-TUFLOW model hence you may already have a 
copy of this. 

2. The washland in this area (Witham Washland) fills to a level of around 7.65 
metres above Ordnance Datum. Near to the site boundary, the existing 2015 
Infoworks RS model is 1d only with floodplain flooding represented using a series 
of 1d storage units.  

3. A portion of the red line boundary intersects Flood Zone 2 and 3 (XY coordinates: 
488120, 364380) for a non-main river watercourse, which drains into the Mill Dam 
Dyke catchment and the tidal River Trent. The Environment Agency do not hold 
any detailed hydraulic modelling for this watercourse. This will also need to be 
considered. 

4. If any of the development is located within the 1% annual probability (1 in 100 
year) plus 32% climate change extent then an assessment of floodplain loss 
should be made, and floodplain compensation provided where required to ensure 
no impacts on flood risk elsewhere. 

 
We trust the above is helpful. Should you require any additional information, or wish 
to discuss these matters further, please do not hesitate to contact me using the 
details below. 
 
Yours sincerely 
 
 

 
Planning Specialist  �± National Infrastructure Team  
Direct dial:  
Direct email: @environment-agency.gov.uk 
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