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Redline Boundary

Indicative Earthworks
1 in 4 Slope

Cut to 4.36m AOD

Site-Won Material Placement Area

Floodplain Compensation Extents
Flexible

Minimum Required

KEY:



1 in 4

~3.4m

4.36m AOD - Highest Flood Level in FT2 Scenario.

5.35m AOD - Lowest DTM beneath proposed buildings.

Cut material to

provide 1 in 4 slope.

Cut material providing

Flood Compensation.

Existing ground

elevation.

Indicative Site-won material embankment

1 in 4

INDICATIVE FLOOD

COMPENSATION SECTION

~13m ~21m

~ 1.5m Height

~ 2.4m

~0.8m

~7.5m AOD



Drax Bioenergy with Carbon Capture and Storage  
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APPENDIX N – 60 YEAR DESIGN LIFE FLOOD LEVELS 

 



 

60 Year Design life flood levels 

  

 
 

Building 
Reference 

FD FT1 FT5 T Min 
design 
level 

(mAOD) 
based 

on 2046 
design 
event 
FT2 

Freeboard/flood depth (m) 

Modelled 60yr design life flood levels 
(mAOD) 

FD FT1 FT5 T 

1 East 0.00 0.00 0.00 0.00 6.58 0.3m above ground level 

1 West 0.00 0.00 0.00 0.00 6.20 0.3m above ground level 

10 5.68 5.58 4.90 4.85 5.40 -0.28 -0.18 0.50 0.55 
12 East 5.68 5.58 4.90 4.85 5.40 -0.28 -0.18 0.50 0.55 
12 West 5.68 5.58 4.90 4.85 5.40 -0.28 -0.18 0.50 0.55 
13 5.68 5.58 4.90 4.85 5.40 -0.28 -0.18 0.50 0.55 
14 5.68 5.58 4.90 4.85 5.40 -0.28 -0.18 0.50 0.55 
16 5.68 5.58 4.90 4.85 5.40 -0.28 -0.18 0.50 0.55 
3 East 0.00 0.00 0.00 0.00 6.15 0.3m above ground level 

3 West 0.00 0.00 0.00 0.00 6.23 0.3m above ground level 

4 East 5.68 5.58 4.90 4.85 5.40 -0.28 -0.18 0.50 0.55 
4 West 0.00 0.00 0.00 0.00 5.91 0.3m above ground level 

8 0.00 0.00 0.00 0.00 6.26 0.3m above ground level 
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DEFENDED-60YR-FD-D

MAXIMUM FLOOD DEPTHS FOR FD
DEFENDED - 60-YEAR DESIGN LIFE

Order Limits
Indicative Areas of
Proposed Works
Off-Site Habitat Provision Area

Breach Location

Maximum Flood Depth (m)
0.00 - 0.15 m
0.15 - 0.50 m
0.50 - 1.00 m
1.00 - 1.50 m
1.50 - 2.00 m
2.00 - 2.50 m
>2.50m

KEY:
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DEFENDED-60YR-FT1-D

MAXIMUM FLOOD DEPTHS FOR FT1
DEFENDED - 60-YEAR DESIGN LIFE

Order Limits
Indicative Areas of
Proposed Works
Off-Site Habitat Provision Area

Breach Location

Maximum Flood Depth (m)
0.00 - 0.15 m
0.15 - 0.50 m
0.50 - 1.00 m
1.00 - 1.50 m
1.50 - 2.00 m
2.00 - 2.50 m
>2.50m

KEY:
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MAXIMUM FLOOD DEPTHS FOR FT5
DEFENDED - 60-YEAR DESIGN LIFE

Order Limits
Indicative Areas of
Proposed Works
Off-Site Habitat Provision Area

Breach Location

Maximum Flood Depth (m)
0.00 - 0.15 m
0.15 - 0.50 m
0.50 - 1.00 m
1.00 - 1.50 m
1.50 - 2.00 m
2.00 - 2.50 m
>2.50m

KEY:
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MAXIMUM FLOOD DEPTHS FOR T
DEFENDED - 60-YEAR DESIGN LIFE

Order Limits
Indicative Areas of
Proposed Works
Off-Site Habitat Provision Area

Breach Location

Maximum Flood Depth (m)
0.00 - 0.15 m
0.15 - 0.50 m
0.50 - 1.00 m
1.00 - 1.50 m
1.50 - 2.00 m
2.00 - 2.50 m
>2.50m

KEY:
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	APOLOGIES
	None
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	As above plus:
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	ITEM
	SUBJECT
	ACTION
	DUE
	Introductions
	Flood Modelling Technical Note 08-02-22
	Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022.
	Main areas to seek agreement on are:
	 Changing the design event to FT2.
	 Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.
	R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach:
	 Upper end allowance (Epoch 2050s) for peak river flows:
	• 29% for the River Ouse catchment.
	• 31% for the River Aire catchment.
	• 36% for the River Don catchment, and
	• 38% for the River Trent catchment.
	 Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies.
	AP asked about the rational for reduced lifetime of the development.
	JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that.
	AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination.
	JD said it was the same as the Keadby project.
	AP asked if after 25 years the infrastructure will be removed?
	JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented.
	AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years.
	AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life.
	AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime.
	AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change.
	AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available.
	AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).
	Humber Hull Frontages (EA led scheme) was in place a 5 years ago.
	AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in.
	AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible.
	Action to look at the refresh Easington is on East Riding Planning Portal.
	EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years.
	Flood Modelling Technical Note 08-02-22Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022. Main areas to seek agreement on are: Changing the design event to FT2. Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach: Upper end allowance (Epoch 2050s) for peak river flows: • 29% for the River Ouse catchment. • 31% for the River Aire catchment. • 36% for the River Don catchment, and • 38% for the River Trent catchment. Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies. AP asked about the rational for reduced lifetime of the development. JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that. AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination. JD said it was the same as the Keadby project. AP asked if after 25 years the infrastructure will be removed? JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented. AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years. AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life. AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime. AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change. AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available. AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).Humber Hull Frontages (EA led scheme) was in place a 5 years ago. AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in. AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible. Action to look at the refresh Easington is on East Riding Planning Portal. EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years. AP confirmed that WSP have used the Upper Climate Change allowances for peak river flow which are recommend being used as a sensitivity test. More normally the central and higher central allowances would be used. Therefore, the modelling has been carried out adopting a precautionary approach so in theory WSP have assessed a longer lifetime for a more likely climate change scenario. Recommend outlining this approach in the FRA.
	AP to action
	AP to actionWSP to action
	Flood Design Events
	SBR outlined the revised assessment scenarios.
	AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life.
	SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.
	AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event.
	AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up.
	AP the FT2 scenario is the most consequential?
	AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test.
	Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme.
	AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design.
	LM we need a single design flood event.
	AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:
	 FT2 Design Event;
	Flood Design Events SBR outlined the revised assessment scenarios. AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life. SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event. AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up. AP the FT2 scenario is the most consequential?AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test. Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme. AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design. LM we need a single design flood event. AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:FT2 Design Event;FT1, FT5, T, FD will be used as a sensitivity test.
	Mitigation
	Floodplain compensation
	AS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme.
	SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up.
	Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage.
	AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.
	AS stated, that we will show total footprint currently and total footprint the future (pre and post-development).
	DP confirmed that it is a sensible approach.
	AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free.
	AP advised that post-development modelling may not be required if the footprint balance can be justified.
	AP advised that the following potential flood compensation are to be considered:
	- Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;
	- Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.
	AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change.
	AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain.
	AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.
	AP agreed with that statement.
	Freeboard
	AS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.
	AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard.
	AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.
	AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard.
	AS we have insight into that from the other modelling done. AP agreed.
	The floodplain depths are not going to change significantly.
	AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard.
	AP so all the scenarios that have been run are within the residual risk levels?
	AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.
	AP have you got an insight on the breach modelling what are the modelled depths?
	Mitigation Floodplain compensationAS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme. SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up. Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage. AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.AS stated, that we will show total footprint currently and total footprint the future (pre and post-development). DP confirmed that it is a sensible approach. AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free. AP advised that post-development modelling may not be required if the footprint balance can be justified. AP advised that the following potential flood compensation are to be considered:Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change. AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain. AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.AP agreed with that statement.FreeboardAS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard. AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard. AS we have insight into that from the other modelling done. AP agreed. The floodplain depths are not going to change significantly. AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard. AP so all the scenarios that have been run are within the residual risk levels? AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.AP have you got an insight on the breach modelling what are the modelled depths?  SBR we are currently running the model for FT2 and FT1, but the results have not been reviewed prior to the meeting. It looks like the levels of FD is the worst case. This will be confirmed.
	Breach assessment
	AS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.
	AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels.
	AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.
	JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed.
	JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme.
	AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA.
	CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI.
	JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected.
	CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood.
	AP confirmed that the approach is acceptable.
	AP confirmed that there are no significant concerns at the moment on the scheme.
	AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.
	AP asked if a statement of common ground (SoCG) been put together.
	AS advised that we are in the process of developing it.
	JB advised that it the SoCG is planned to be submitted to PINS at the end of April.
	AS stated that a further discussion with EA may be needed to close out remaining issues.
	AP stated that would be useful to have a discussion on the SoCG.
	RJ confirmed that the EA have not seen it.
	Action for WSP to determine when it will be appropriate to share it with the EA.
	Modelling Review
	AP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review.
	In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results.
	AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.
	Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement.
	AS to send the Statement of Common Ground to RJ at the EA for agreement.
	Breach assessmentAS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels. AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.  JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed. JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme. AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA. CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI. JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected. CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood. AP confirmed that the approach is acceptable. AP confirmed that there are no significant concerns at the moment on the scheme.AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.AP asked if a statement of common ground (SoCG) been put together.AS advised that we are in the process of developing it.JB advised that it the SoCG is planned to be submitted to PINS at the end of April.AS stated that a further discussion with EA may be needed to close out remaining issues.AP stated that would be useful to have a discussion on the SoCG.RJ confirmed that the EA have not seen it.Action for WSP to determine when it will be appropriate to share it with the EA.Modelling ReviewAP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review. In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results. AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement. AS to send the Statement of Common Ground to RJ at the EA for agreement. AS we will be in touch on the building footprint and the breach results perhaps as a one page technical note so there are no surprises when the applications lands.
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	SUBJECT
	ACTION
	DUE
	Overview
	All attendees introduced themselves.
	Oliver Baybut (OB) provided an overview of the Proposed Scheme to the EA.
	Andrew Pattinson (AP) asked what is intended lifetime of the proposed development and whether or not there is an initial operational phase and then a subsequent future alternative lifetime?
	All attendees introduced themselves. Oliver Baybut (OB) provided an overview of the Proposed Scheme to the EA. Andrew Pattinson (AP) asked what is intended lifetime of the proposed development and whether or not there is an initial operational phase and then a subsequent future alternative lifetime?OB advised that the intended project lifetime is 60 years. The plant could operate for up to 60 years using the existing maintenance engineering capabilities on the site, so that's the extent of the life that it is looking at as a start. Once Carbon Capture and Storage (CCS) plant is fitted and operational at the Drax Power Station, unless the EA wants Drax to take it out and rebuild it in a completely different way, it will stay largely as it is because the CCS plant is designed to operate with particular solvents, and it is not the sort of plant that can change the solvent that is used for the capture.
	Flood Risk Technical Queries – Baseline
	Louise Markose (LM) provided short introduction and referred to the technical queries sent by Ela Szostak (ES) to the EA on 25/09/2021 which WSP would like to discuss on this call.
	Louise Markose (LM) provided short introduction and referred to the technical queries sent by Ela Szostak (ES) to the EA on 25/09/2021 which WSP would like to discuss on this call. LM stated that Soledad Berbel Roman (SBR) is a hydraulic modeller for the scheme. SBR presented slides to aid the  this discussion.
	Climate Change Allowance
	It is understood that the 2018 Upper Humber hydraulic model needs to be updated with the up-to-date climate change allowances. SBR stated that WSP would like to confirm climate change allowances which are to be used to update the model for the baseline scenario. SBR stated that the following approach is proposed:
	 Fluvial flows to be increased by 23% in line with the Central estimate of climate change in the Humber Estuary;
	 Tidal  levels to be increased by 630mm using the UKCP18 Marine Projections for a 2080s epoch in the London Estuary (data available for the nearest Estuary).
	AP confirmed that the peak river flow allowances should be determined based on catchments rather than river basin districts.  AP suggested for the sea level rise allowances to use the tables shown on the same climate change guidance pages as for peak river flows rather than outputs directly from the UKCP18. AP also stated that he noticed that RCP4.5 for London from the UKCP18 projections was proposed to be used. AP stated that it is incorrect as it should be RCP8.5 and it should be based on a specific grid cell that would be the nearest to the site, which would be in the Humber Estuary.   AP advised that WSP needs to go to the user interface on the UKCP18 website and find that.
	Claire Brown (CB) advised that if WSP would like to use the outputs from the UKCP18, the closest location to the site will be Immingham in the Humber Estuary.
	CB also asked whether WSP have access to the Humber Extreme Water Levels (EWL) hydraulic model and whether WSP plan to use these levels in assessment of the flood risk. CB advised that it is a 1D model and the EA modelled the in-channel levels from the UKCP18 outputs up the Estuary, what includes levels close to the Drax Power Station site. CB also advised that the model includes a range of climate change allowances and it will be useful if WSP have access to this information. LM advised that WSP requested the Humber Extreme Water Level model in July 2021 but that we still haven’t received it. Matthew Wilcock (MW) advised that he chased the WSP request internally within the EA but it is a bit of challenge.
	LM asked MW when the Humber EWL model will be provided to WSP. MW stated that he has been pushing for the model internally and will chase the request again.
	CB asked whether WSP need outputs from the Humber EWL model or the model itself. SBR replied that the outputs are needed to compare them with the outputs from the 2018 Upper Humber hydraulic model, which WSP has already received. CB advised that the EA is still working with the consultants on the Humber EWL model hence it may be difficult to have access to it. CB advised that the outputs from the model should be relatively easy to supply. CB advised that she may be able to help with delivery of the model outputs to WSP as it is a matter of licensing. MW and CB stated that they will have a chat after the call to solve that issue.
	LM advised that WSP purchased a hard drive so the data can be uploaded onto it and send back to WSP. The hard drive is ready to be sent to the EA.
	SBR wanted to clarify the allowances for sea level rise. SBR asked whether the input levels from the Humber EWL model should be used to determine which tidal water level we should use or shall we check the sea level rise allowances determined by river basin districts and shown in the current guidance (Table 2 of the guidance). CB replied that it will be useful to compare those two. CB also advised that from the planning perspective reference will be made to the guidance mentioned earlier by AP. CB also advised that on the UKCP18 website specific uplifts for Humber geography can be downloaded.
	It is understood that the 2018 Upper Humber hydraulic model needs to be updated with the up-to-date climate change allowances. SBR stated that WSP would like to confirm climate change allowances which are to be used to update the model for the baseline scenario. SBR stated that the following approach is proposed:
	EA to provide the Humber Extreme Water Level hydraulic model
	Credible Maximum Scenario
	Confirmation of H++
	SBR stated that it is proposed to use H++ of 1.9m for the sea level rise and the Upper End allowance of 48% for peak river flow given it is an existing power station. It is proposed to use these allowances for the defended scenario as a sensitivity test.
	AP advised that the proposed allowances need to consider the lifespan of the development. AP confirmed that these allowances can be used as a sensitivity test.
	LM stated that a lot of flooding is likely to occur during H++ scenario, LM asked who would determine the mitigation needed following the sensitivity test. Is that decision for Drax or what the EA would like to see?
	AP responded that with it being labelled as a sensitivity test, it's really to give the mitigation approach credibility to consider the alternative future climate impacts, hence it should be dealt with in the same way as other mitigation. If it cannot be implemented in the same way, alternative ways of managing it should be considered. AP stated that what the EA is looking for is that somewhere within the range of mitigation options, there is a way of mitigating that risk. If there is not, then potentially to look at sort of alternative mitigation strategies, whether or not that's looking at defence improvements or change to the design.
	LM wanted to clarify that the EA wants to see some level of mitigation for the H++ scenario whether it is a mitigation on site or increase in flood defences. AP replied that the EA position is that that risk can be mitigated, but it is not specific on quite how it needs to be done. AP also stated that the guidance talks about if that risk only exists in the sensitivity test, whether or not it's acceptable to delay the mitigation to future date sort following an adaptive pathway approach. AP advised that if the risk can be mitigated, the EA would like to see that.
	OB stated that the proposed development is significant and that Drax do not want to commit to spending money at the outside of the projects, but rather have been adapted versus project throughout its lifetime. AP agreed that it is adaptive approach.
	AP stated that one way of dealing with the risk is to delay incorporating mitigations until there is a greater certainty in the future that these impacts will actually materialize within the lifetime of the development.
	AP also stated that there are some developments which are more appropriate to adaptations than others. If development includes big infrastructure it may not be possible to do certain forms of mitigation down the line, which is why it is worth to consider it now and maybe look at building out in the first place so you don't need to be concerned about it at a later date.
	AP also stated that it is a sensitivity test and looking at the various climate change allowances it might be found that the difference and impacts at the Drax Power Station site is very minimal, in which case inbuilt mitigation might be quite easily achieved.
	SBR shared a screen showing the flood extent for the 1 in 200 year event H++ scenario which represent the worst case scenario. AP requested information how the model has been changed to derive this output. SBR explained that WSP have used the Upper Humber model defended scenario with tide level being increased to 1.9m.
	CB asked if the 1.9m uplift is for H++ scenario at 100 year span. SBR replied that it is for the 1 in 200 year span. CB stated that the H++ flood extent is very conservative and that the outputs from the Humber EWL will give more realistic information on the levels in this area rather than the Upper Humber model.   SBR confirmed that once we have the Humber EWL model we will check the water levels in the river channel adjacent to the site and compare to the H++ outputs.
	CB stated that thinking about it strategically is the development proposed in this area is likely to be adaptable into the future. Whether it can be adapted in the future if the reality looks like the worst case scenario just shown.
	LM asked OB if he has any comments whether from the operational perspective how likely is to adapt the scheme. OB advised that once the plant is built there is not much that can be done to the plant itself, but there is potential for some works to the landscape around the site which may help to mitigate potential impacts. Once the absorbers and regenerating columns are built there is not much opportunity to raise them. The buildings can be designed to be more resilient to flooding.
	SBR stated that it is proposed to use H++ of 1.9m for the sea level rise and the Upper End allowance of 48% for peak river flow given it is an existing power station. It is proposed to use these allowances for the defended scenario as a sensitivity test. AP advised that the proposed allowances need to consider the lifespan of the development. AP confirmed that these allowances can be used as a sensitivity test. LM stated that a lot of flooding is likely to occur during H++ scenario, LM asked who would determine the mitigation needed following the sensitivity test. Is that decision for Drax or what the EA would like to see?AP responded that with it being labelled as a sensitivity test, it's really to give the mitigation approach credibility to consider the alternative future climate impacts, hence it should be dealt with in the same way as other mitigation. If it cannot be implemented in the same way, alternative ways of managing it should be considered. AP stated that what the EA is looking for is that somewhere within the range of mitigation options, there is a way of mitigating that risk. If there is not, then potentially to look at sort of alternative mitigation strategies, whether or not that's looking at defence improvements or change to the design. LM wanted to clarify that the EA wants to see some level of mitigation for the H++ scenario whether it is a mitigation on site or increase in flood defences. AP replied that the EA position is that that risk can be mitigated, but it is not specific on quite how it needs to be done. AP also stated that the guidance talks about if that risk only exists in the sensitivity test, whether or not it's acceptable to delay the mitigation to future date sort following an adaptive pathway approach. AP advised that if the risk can be mitigated, the EA would like to see that. OB stated that the proposed development is significant and that Drax do not want to commit to spending money at the outside of the projects, but rather have been adapted versus project throughout its lifetime. AP agreed that it is adaptive approach.  AP stated that one way of dealing with the risk is to delay incorporating mitigations until there is a greater certainty in the future that these impacts will actually materialize within the lifetime of the development. AP also stated that there are some developments which are more appropriate to adaptations than others. If development includes big infrastructure it may not be possible to do certain forms of mitigation down the line, which is why it is worth to consider it now and maybe look at building out in the first place so you don't need to be concerned about it at a later date. AP also stated that it is a sensitivity test and looking at the various climate change allowances it might be found that the difference and impacts at the Drax Power Station site is very minimal, in which case inbuilt mitigation might be quite easily achieved.SBR shared a screen showing the flood extent for the 1 in 200 year event H++ scenario which represent the worst case scenario. AP requested information how the model has been changed to derive this output. SBR explained that WSP have used the Upper Humber model defended scenario with tide level being increased to 1.9m. CB asked if the 1.9m uplift is for H++ scenario at 100 year span. SBR replied that it is for the 1 in 200 year span. CB stated that the H++ flood extent is very conservative and that the outputs from the Humber EWL will give more realistic information on the levels in this area rather than the Upper Humber model.   SBR confirmed that once we have the Humber EWL model we will check the water levels in the river channel adjacent to the site and compare to the H++ outputs. CB stated that thinking about it strategically is the development proposed in this area is likely to be adaptable into the future. Whether it can be adapted in the future if the reality looks like the worst case scenario just shown. LM asked OB if he has any comments whether from the operational perspective how likely is to adapt the scheme. OB advised that once the plant is built there is not much that can be done to the plant itself, but there is potential for some works to the landscape around the site which may help to mitigate potential impacts. Once the absorbers and regenerating columns are built there is not much opportunity to raise them. The buildings can be designed to be more resilient to flooding. OB also stated that it would be good to agree with the EA where is the level of conservativeness or precaution which need to be considered. It would be good to agree that at the early stage as because if there is the threshold where all of a sudden there's a big impact by just a raise of a few millimetres then we need to know where we are on that scale.
	Storm Surge
	SBR stated that it is WSPs understanding that the current Upper Humber model accounts for storm surge within the tidal boundary maximum levels and therefore additional 2mm for each year on top of sea level rise is not required. SBR requested whether this is correct.
	AP replied that he will need to check it. AP also stated that he would encourage WSP to look at the Humber EWL outputs, which are likely to overrides the Upper Humber model. AP also states that he is fairly sure that the Hull outputs already accounts for the storm surges.
	SBR stated that it is WSPs understanding that the current Upper Humber model accounts for storm surge within the tidal boundary maximum levels and therefore additional 2mm for each year on top of sea level rise is not required. SBR requested whether this is correct. AP replied that he will need to check it. AP also stated that he would encourage WSP to look at the Humber EWL outputs, which are likely to overrides the Upper Humber model. AP also states that he is fairly sure that the Hull outputs already accounts for the storm surges. CB states that she is 98% sure that the Humber EWL model accounts for storm surges, but she will have to confirm that. CB stated that it is not a brand new model, it is just extension of the Upper Humber model and just updated figures run through it, but it doesn’t include waves impacts, but waves are not relevant to the scheme location.
	EA (CB) to confirm whether the Humber EWL model accounts for storm surge
	Proposed Design Flood Event
	SBR stated that the design flood event is proposed to be 0.5% AEP with climate change allowance (630mm) tidal event combined with a 1% with climate change allowance (23%) fluvial event breach scenario. SBR asked the EA whether they accept the proposed approach.
	AP stated as he understands the area where the scheme is located, is tidally dominated but it is a joint probability area of the River Ouse. AP advised to check the Humber EWL report which includes maps showing the area with tidal dominance only, fluvial dominance only and areas of joint probability. AP states that he thinks that the scheme is located in a joint probability area. AP advised that for the breach simulations to use the same design inflows. AP also stated that the hydrographs will be different depending if the   tidal or joint probability scenarios are used
	AP also advised that if WSP would like to narrow down the simulations to do, what the EA have tended to find is the tidal dominated scenarios will generate the greatest hazard for developments very close to the defences- is just get slightly higher head of water behind defences, but they're not quite as much volume through it over the course of 72 hours or so.
	SBR stated that the design flood event is proposed to be 0.5% AEP with climate change allowance (630mm) tidal event combined with a 1% with climate change allowance (23%) fluvial event breach scenario. SBR asked the EA whether they accept the proposed approach.AP stated as he understands the area where the scheme is located, is tidally dominated but it is a joint probability area of the River Ouse. AP advised to check the Humber EWL report which includes maps showing the area with tidal dominance only, fluvial dominance only and areas of joint probability. AP states that he thinks that the scheme is located in a joint probability area. AP advised that for the breach simulations to use the same design inflows. AP also stated that the hydrographs will be different depending if the   tidal or joint probability scenarios are usedAP also advised that if WSP would like to narrow down the simulations to do, what the EA have tended to find is the tidal dominated scenarios will generate the greatest hazard for developments very close to the defences- is just get slightly higher head of water behind defences, but they're not quite as much volume through it over the course of 72 hours or so.AP also advised that as WSP is looking for the maximum flood extents, they need be looking more towards the joint probability or fluvial scenarios. It depends on how much of the site WSP need to look at as to whether they need to run the maximum flood extent or a maximum flood hazard, potentially both.
	Confirmation of Breach Approach
	SBR showed a map showing the Upper Humber model combined breach scenario for the 1 in 200 year tidally dominated flood extent without climate change. The map considers breach locations closest to the scheme. SBR stated that it is proposed to run the same scenario but with updated climate change allowances.
	AP confirmed that the climate change will have to be accounted for. AP also advised that there will have to be an assumption as to how WSP will treat the defence that is breaching because they will overtop before it is breached. So potentially the input water level will be much higher than the height the flood defence so whether you're going to artificially raise the defence to breach it or are you going to leave the maximum breach level at the height of the flood defences. AP stated that this needs to be agreed with the EA.
	LM asked whether we can have another meeting with the EA after we receive the Humber EWL model to talk through this because a lot of these answers seem to be dependent on receiving that model and understanding the application of it. AP agreed that another meeting can be arranged.
	SBR stated that the current Upper Humber model includes 18 breach locations and the maximum flood extent for each of the breach locations can be viewed. SBR asked whether each breach location needs to be analysed individually or can we combine outputs from the breach locations closest to the site, as it will provide the worth case scenario for the scheme. SBR asked which method would be preferable by the EA.
	Discussion on the breach location was carried out.
	AP stated that the guidance says if you are running your own breach modelling, you are looking for the simulation that generates the greatest hazard to your site. AP stated that if you merged all the available breach simulations together and took a maximum, it will identify the maximum depth or the maximum hazard to the site from those existing breach locations. AP also stated that it needs to be considered whether there is a need for further breach location that could generate greater hazard to the development as proposed. AP asked David Piercy (DP) whether he would like to comment on that query.
	DP stated that the proposed approach is probably appropriate as it will provide the worst case scenario. DP stated that he recalls  that for the previous scheme only one breach location was considered, and it provided the worst case scenario. LM confirmed that for the Drax Repower project only one breach location to the north of the site was considered, and the mitigation was proposed based on that. LM asked the EA to clarify whether they want WSP to do almost like a sensitivity test again to check these five breach locations from the Upper Humber model versus one single location at the site, which will probably be the same location as we did for the Repower project. DP confirmed that yes, such exercise is worthwhile doing.
	Jim Doyle (JD) asked whether we will need to run several models here to get a single answer. SBR confirmed that we will have to run several different scenarios and compare the outputs. JD raised his concerns about the time and resource taken to do that. LM advised that the model is quite large and it takes a week to run it. LM stated that ideally we would like to assess only one breach location which gives the worst case scenario to the scheme. AP agreed with that and stated that we need to identify the breach location that generates the greatest hazard to the site. AP advised that the Upper Humber model is a very large model with only few selected breach locations considered, and it is often that development sites fall between locations where further breaches are needed to be considered. AP suggested to look at the flood defences near the site and try to work out location of a breach which would provide the worst case flooding. LM asked whether we can use the same breach location as it was used for Drax Repower project. AP stated that he is not familiar with that name. JD explained that it is a previous Drax project and that the EA is familiar with the hydraulic modelling outputs which supported that project as the EA reviewed and commented in them. DP asked to remind him the location of the breach used for the Drax Repower project. JD stated that as far as he remembers it is somewhere between breach point C and 5 used in the current Upper Humber model. Ela Szostak (ES) stated that for the Drax Repower project we used the previous Humber model, not the current one. JD added that the Repower project is not going ahead anymore.
	SBR shared a screen showing the breach location used for the Drax Repower project. The breach location used for the Repower project is located approximately  in the same location as breach location C used in the latest Upper Humber model. DP stated that this location looks probably like location that will have the greatest impact on Drax Power Station, and that is probably going to be the most sensible one to use. DP confirmed that the EA is happy with WSP using the same breach location as the one used for the Repower project. LM wanted to confirm if the EA is happy for WSP to run the breach scenario with that single breach location and the design event as discussed earlier, depending on the confirmation of tidal/fluvial influence. AP confirmed that it is correct.
	SBR showed a map showing the Upper Humber model combined breach scenario for the 1 in 200 year tidally dominated flood extent without climate change. The map considers breach locations closest to the scheme. SBR stated that it is proposed to run the same scenario but with updated climate change allowances. AP confirmed that the climate change will have to be accounted for. AP also advised that there will have to be an assumption as to how WSP will treat the defence that is breaching because they will overtop before it is breached. So potentially the input water level will be much higher than the height the flood defence so whether you're going to artificially raise the defence to breach it or are you going to leave the maximum breach level at the height of the flood defences. AP stated that this needs to be agreed with the EA. LM asked whether we can have another meeting with the EA after we receive the Humber EWL model to talk through this because a lot of these answers seem to be dependent on receiving that model and understanding the application of it. AP agreed that another meeting can be arranged.SBR stated that the current Upper Humber model includes 18 breach locations and the maximum flood extent for each of the breach locations can be viewed. SBR asked whether each breach location needs to be analysed individually or can we combine outputs from the breach locations closest to the site, as it will provide the worth case scenario for the scheme. SBR asked which method would be preferable by the EA. Discussion on the breach location was carried out. AP stated that the guidance says if you are running your own breach modelling, you are looking for the simulation that generates the greatest hazard to your site. AP stated that if you merged all the available breach simulations together and took a maximum, it will identify the maximum depth or the maximum hazard to the site from those existing breach locations. AP also stated that it needs to be considered whether there is a need for further breach location that could generate greater hazard to the development as proposed. AP asked David Piercy (DP) whether he would like to comment on that query. DP stated that the proposed approach is probably appropriate as it will provide the worst case scenario. DP stated that he recalls  that for the previous scheme only one breach location was considered, and it provided the worst case scenario. LM confirmed that for the Drax Repower project only one breach location to the north of the site was considered, and the mitigation was proposed based on that. LM asked the EA to clarify whether they want WSP to do almost like a sensitivity test again to check these five breach locations from the Upper Humber model versus one single location at the site, which will probably be the same location as we did for the Repower project. DP confirmed that yes, such exercise is worthwhile doing. Jim Doyle (JD) asked whether we will need to run several models here to get a single answer. SBR confirmed that we will have to run several different scenarios and compare the outputs. JD raised his concerns about the time and resource taken to do that. LM advised that the model is quite large and it takes a week to run it. LM stated that ideally we would like to assess only one breach location which gives the worst case scenario to the scheme. AP agreed with that and stated that we need to identify the breach location that generates the greatest hazard to the site. AP advised that the Upper Humber model is a very large model with only few selected breach locations considered, and it is often that development sites fall between locations where further breaches are needed to be considered. AP suggested to look at the flood defences near the site and try to work out location of a breach which would provide the worst case flooding. LM asked whether we can use the same breach location as it was used for Drax Repower project. AP stated that he is not familiar with that name. JD explained that it is a previous Drax project and that the EA is familiar with the hydraulic modelling outputs which supported that project as the EA reviewed and commented in them. DP asked to remind him the location of the breach used for the Drax Repower project. JD stated that as far as he remembers it is somewhere between breach point C and 5 used in the current Upper Humber model. Ela Szostak (ES) stated that for the Drax Repower project we used the previous Humber model, not the current one. JD added that the Repower project is not going ahead anymore. SBR shared a screen showing the breach location used for the Drax Repower project. The breach location used for the Repower project is located approximately  in the same location as breach location C used in the latest Upper Humber model. DP stated that this location looks probably like location that will have the greatest impact on Drax Power Station, and that is probably going to be the most sensible one to use. DP confirmed that the EA is happy with WSP using the same breach location as the one used for the Repower project. LM wanted to confirm if the EA is happy for WSP to run the breach scenario with that single breach location and the design event as discussed earlier, depending on the confirmation of tidal/fluvial influence. AP confirmed that it is correct.AP advised that there is a breach model guidance that is available for this area. The modelling approach which is to be prepared by WSP will be compared with that guidance to make sure that the proposed approach is going to be acceptable by the EA modelling team. AP also advised that alternatively he can send the breach model guidance to WSP so we can compare it against out model scope.  LM stated that it would be good to have that guidance so we make sure our modelling scope complies with the EA guidance.
	AP to provide breach model guidance
	How future fate of defences is accounted for, e.g. Humber 2100++, or upstream changes (i.e. the step through Selby)
	SBR asked for explanation of the above statement received on 17/08/2021 as part of the consultation. What WSP need to account for?
	AP stated that it links with the adaptive approach and WSP need to look at how the future flood defences throughout the Humber Estuary need to be managed over the next 100 years and there is not one single approach to how those defences will be managed because of a whole range of reasons. AP stated that it means that as we move forward the flood risk throughout the estuary will change, whether we raise defences or whether we potentially remove parts of defences or lower defences, or look at outer estuary interventions, all that will affect the flood risk throughout the entire tidal floodplain, including Drax and Selby. AP stated that a Flood Risk Assessment needs to evidence based so it needs to look at some these options to ensure that the risk is suitably managed throughout. The Humber EWL datasets and the Upper Humber datasets look only at one future – how sea level rise or peak river flow will change as we go forward, without any changes to the flood defences. AP stated that now it is known that if we raise flood defences throughout parts of the estuary, flood risk elsewhere is going to increase.
	Discussion on the strategic impact of change to the flood defences in the Estuary were carried out.
	SBR asked for explanation of the above statement received on 17/08/2021 as part of the consultation. What WSP need to account for?AP stated that it links with the adaptive approach and WSP need to look at how the future flood defences throughout the Humber Estuary need to be managed over the next 100 years and there is not one single approach to how those defences will be managed because of a whole range of reasons. AP stated that it means that as we move forward the flood risk throughout the estuary will change, whether we raise defences or whether we potentially remove parts of defences or lower defences, or look at outer estuary interventions, all that will affect the flood risk throughout the entire tidal floodplain, including Drax and Selby. AP stated that a Flood Risk Assessment needs to evidence based so it needs to look at some these options to ensure that the risk is suitably managed throughout. The Humber EWL datasets and the Upper Humber datasets look only at one future – how sea level rise or peak river flow will change as we go forward, without any changes to the flood defences. AP stated that now it is known that if we raise flood defences throughout parts of the estuary, flood risk elsewhere is going to increase. Discussion on the strategic impact of change to the flood defences in the Estuary were carried out.SBR wanted to confirm whether a qualitative assessment, like checking the flood defences condition and levels in the area of the proposed scheme and compare them with the in-channel water levels at the different cross sections, is expected. CB stated that she will have to figure out what uplifts in that part of the Estuary could be as a result of decision about future management of defences in other parts of the Estuary. That information can be used as an uplift in the same way that a sea level risk is considered as an uplift for that section of the Ouse. It is a sensitivity test to check whether you can mitigate against the potential impacts.
	Hydrology
	WSP to issue a modelling and hydrology scope to the EA
	Residual Risk
	SBR stated that to assess a residual risk for the scheme it is proposed to use a breach scenario as assumed this will give the maximum water levels when compared to overtopping.
	SBR stated that to assess a residual risk for the scheme it is proposed to use a breach scenario as assumed this will give the maximum water levels when compared to overtopping. DP confirmed that the proposed approach is acceptable.
	Baseline Model
	SBR asked whether the EA would like to approve the baseline model before we introduce the scheme into it.
	SBR asked whether the EA would like to approve the baseline model before we introduce the scheme into it. DP confirmed that the EA needs to approve the baseline model. Matthew Wilcock (MW) stated that he will make the EA’s Data Team aware that such scope will come through so they can prepare the resources for this task. DP advised that there is a 4 weeks turnaround for review of the model.
	Scheme Model
	SBR asked whether the EA would like to sign off the scheme model prior to DCO submission.
	SBR asked whether the EA would like to sign off the scheme model prior to DCO submission. DP confirmed that it would be sensible if the EA sign off the model prior to DCO submission to avoid changes to the model at the DCO stage.
	Environmental Permits
	DP confirmed that environmental permit is not needed for works in the defended areas of Flood Zone 3, unless these works are located within 16m of flood defences. Environmental permit will be required for works located in undefended areas of FZ3.
	DP confirmed that environmental permit is not needed for works in the defended areas of Flood Zone 3, unless these works are located within 16m of flood defences. Environmental permit will be required for works located in undefended areas of FZ3. Ela Szostak (ES) asked if permit is required for tree planting in the proposed mitigation area indicated to be undefended area of Flood Zone 3. DP confirmed that permit will be required for tree planting only in the area within 16m of flood defences. DP added that permit will be required if tree planting is associated with ground raising
	Floodplain Compensation
	SBR asked if floodplain compensation is required in defended areas.  DP stated that floodplain compensation may be required for permanent structures if they displace flood flows in defended areas. If it is shown that these structures do not increase risk elsewhere, compensation may not be required. DP confirmed that for laydown areas in floodplain, compensation will not be required, as these are temporary.
	SBR asked if floodplain compensation is required in defended areas.  DP stated that floodplain compensation may be required for permanent structures if they displace flood flows in defended areas. If it is shown that these structures do not increase risk elsewhere, compensation may not be required. DP confirmed that for laydown areas in floodplain, compensation will not be required, as these are temporary. CB confirmed that volume for volume compensation is not required for tidal floodplain, but if there is obvious flood flow route which is impacted by the proposed scheme, that will have to be mitigated to ensure no increase in the risk of flooding elsewhere.
	Programme
	LM provided a rough programme:
	- Have another meeting with the EA once we receive the Humber EWL model, which we hope to receive by 1st October 2021;
	- WSP to review the model and have another meeting with the EA in a week commencing 11th October to allow WSP prepare a model scope;
	- Deliver the baseline model to the EA around week commencing 15th November;
	- Receive comments from the EA by the end of 2021;
	- Scheme modelling starts in January 2022 (3rd design freeze is planned for 14th January).
	SBR raised concerns that we still haven’t received the Humber EWL model and we are not sure how it will impact the Upper Humber model we are currently using.
	LM provided a rough programme:Have another meeting with the EA once we receive the Humber EWL model, which we hope to receive by 1st October 2021;WSP to review the model and have another meeting with the EA in a week commencing 11th October to allow WSP prepare a model scope;Deliver the baseline model to the EA around week commencing 15th November;Receive comments from the EA by the end of 2021;Scheme modelling starts in January 2022 (3rd design freeze is planned for 14th January).SBR raised concerns that we still haven’t received the Humber EWL model and we are not sure how it will impact the Upper Humber model we are currently using.LM stated that we need to finalise our reports – Flood Risk Assessment and Water Chapter of the Environmental Statement, around February – March, as DCO submission is in April 2022.
	NEXT MEETING

	An invitation will be issued if an additional meeting is required.
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	Discussion on the modelling approach proposed by WSP and described in Flood Modelling Technical Note issued to the EA on 30th November 2021.
	Andrew Pattinson (AP) advised that the proposed climate change tidal uplift calculated as described in the Technical Note is very conservative and in reality the tidal uplift for the Drax site can be less significant.
	Andrew Pattinson (AP) advised that the proposed climate change tidal uplift calculated as described in the Technical Note is very conservative and in reality the tidal uplift for the Drax site can be less significant. Oliver Baybut (OB) asked AP if he can provide this revised tidal uplift so WSP can use it in the model. AP confirmed that he will provide the figures by the ned of the week.
	AP to provide climate change tidal uplift figures which are to be used in the model
	10/12/2021
	AP advised that the scenarios proposed to be run seem to be reasonable, but he will have to confirm that with the EA’s Modelling Team.
	AP to confirm the scenarios which are to be run with the EA’s Modelling Team
	ASAP
	EA confirmed that they agree with the proposed modelling approach described in the Technical Note.
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	BACKGROUND
	WSP has been appointed by Drax Power Limited to undertake a Flood Risk Assessment (FRA) and Environmental Statement (ES) to support the works for the proposed Bioenergy with Carbon Capture and Storage (BECCS) Scheme (‘the Proposed Scheme’) at Drax Power Station, North Yorkshire.
	This Technical Note provides a description of the approach proposed for the hydraulic modelling which will be carried out to support the FRA and ES for the Proposed Scheme. Considering the complexity of the information provided by the Environmental Agency (EA) during recent consultation, WSP would like to seek an agreement with the EA on the modelling approach to ensure that it fits for purpose.
	In 2016 JBA undertook the hydraulic modelling of the Upper Humber (including the 2016 climate change allowances) covering the tidal estuary and the rivers flowing into it which present have the potential to be a major source of flood risk to Drax Power Station.
	In 2020 Jacobs undertook the modelling of extreme water levels (EWL) for the whole Humber catchment to support a better flood risk management of the Humber 2100+ project and the wider needs of the Environment Agency and partner organisations.
	A hydraulic modelling exercise including the latest 2021 climate change allowances is required to support the works at Drax Power Station associated with the Proposed Scheme. The proposed methodology to undertake this work is described in the following section.

	MODELLING APPROACH
	WSP has been provided with the following data:
	 Hydraulic model of the Upper Humber (JBA Consulting, 2016);
	 Hydraulic model of extreme water levels (EWL) (Jacobs Consulting, 2020);
	 Breach of defences guidance (Environment Agency, 2017).
	The Upper Humber hydraulic model is a 1D-2D hydrodynamic model built using Flood Modeller Pro and TUFLOW. The model was built with the best available data at the time, however updated hydrology and climate change allowances have been released since the model was built. The EWL model is a 1D model built in Flood Modeller developed specifically for the Humber 2100+ project and calibrated to seven historical flood events, including the December 2013 tidal surge. It must be noted that the EWL model did not consider the latest 2021 climate change allowances.
	It should be noted that WSP are presenting the modelling approach which includes the tasks required to complete the baseline modelling only. This is due to the Proposed Scheme design and potential mitigation required being unclear at the time of writing this note.  Therefore, the proposed tasks to complete the baseline modelling to support the works at Drax Power Station are as follows:
	 The 1D EWL model will be re-run and fluvial inflows derived from the 1D EWL model on the River Ouse, River Aire, River Don and River Trent at the top of the dark blue river branches and tidal boundary applied downstream of Spurn Point gauge will be applied to the 1D-2D Upper Humber model. Fluvial and tidal inflows will be applied at the locations shown in red in Figure 1 below:
	 Sea level rise allowances are derived based on the current UKCP18 climate change projections for the UKCP18 ”RCP 8.5” climate change scenario, in accordance with the recommendations in the current (July 2021) version of the Environment Agency’s climate change allowances for schemes and strategies. According to this, an uplift of 782 mm should be used for the Humber Estuary, Epoch 2080. Therefore, this uplift will be applied into the corresponding tidal boundary derived from the 1D EWL model.
	 River flow allowances will be applied based on the published current (October 2021) version of the Environment Agency’s climate change allowances for schemes and strategies3 and flood risk assessments. Fluvial flows will be increased by 23% for the Ouse and Aire catchments, 28% for the Don catchment and 29% for the Trent catchment in line with the Central estimate of climate change in the Humber Estuary for the 2080s.
	 As the Proposed Scheme is classified as a nationally significant infrastructure project (NSIP) a sensitivity analysis will be carried out to assess the flood risk from a credible maximum climate change scenario. The H++ climate change allowance for sea level rise (1.9 m) and the upper end allowance for peak river flows will be used.  Therefore, fluvial inflows will rise as follows:
	 48% for the River Ouse catchment.
	 51% for the River Aire catchment.
	 60% for the River Don catchment, and
	 62% for the River Trent catchment.
	 The joint probability (JP) analysis undertaken in the EWL model has identified the JP type which produces the maximum levels. The blue dots represent the pure tidal event, red dots pure fluvial and the green dots show where the JP scenarios result in the maximum level. According to this, the section of the River Ouse in the proximity of Drax Power Station is tidally influenced for the present-day scenario (See Figure 2). However, this area is dominated by a JP event in the future day scenario (Figure 3).
	/
	/
	Based on this analysis and the Proposed Scheme’s design life span, the following events will be run for the defended future day scenario (2121H):
	The above return periods will be run for the 2021 July climate change allowances described previously and for the H++ sensitivity analysis.
	 Breach modelling of the flood defences is required to assess the greatest hazard to the Site. The breach location used previously for the Drax Repower project will be used since it was demonstrated at that time to provide the worst-case scenario in this area; the proposed location is shown in Figure 4.
	/
	 The breach model will be developed as a standalone TUFLOW model using the TUFLOW embankments from the Upper Humber defended model.  The breach levels will be set up to the adjacent floodplain level for this location, with a width of 20 m in case of reinforced concrete banks and 50 m for earth banks according to Table 2 of the Environment Agency’s breach of defences guidance. A variable TUFLOW z-shape command will be used to close the breach after 72 hours.
	 Water level results from the EWL model will be extracted at the nearest Flood Modeller node to the breach location.  The event providing the highest water levels and flood extent for the defended future day scenario will be used to run the breach scenario. Water levels extracted from the EWL model node CS46 will be used as inflows for the breach scenario as shown in Figure 5.
	Breach ID
	Node ID EWL Model
	Breach Repower
	CS46
	/
	 The breach will be set up to one hour before peak water levels at the Flood Modeller node adjacent to the breach location. To allow sufficient time for the floodwater to spread to its maximum extent, the breach model will be run for up to 200 hours.
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	Introductions
	Flood Modelling Technical Note 08-02-22
	Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022.
	Main areas to seek agreement on are:
	 Changing the design event to FT2.
	 Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.
	R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach:
	 Upper end allowance (Epoch 2050s) for peak river flows:
	• 29% for the River Ouse catchment.
	• 31% for the River Aire catchment.
	• 36% for the River Don catchment, and
	• 38% for the River Trent catchment.
	 Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies.
	AP asked about the rational for reduced lifetime of the development.
	JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that.
	AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination.
	JD said it was the same as the Keadby project.
	AP asked if after 25 years the infrastructure will be removed?
	JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented.
	AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years.
	AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life.
	AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime.
	AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change.
	AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available.
	AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).
	Humber Hull Frontages (EA led scheme) was in place a 5 years ago.
	AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in.
	AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible.
	Action to look at the refresh Easington is on East Riding Planning Portal.
	EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years.
	Flood Modelling Technical Note 08-02-22Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022. Main areas to seek agreement on are: Changing the design event to FT2. Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach: Upper end allowance (Epoch 2050s) for peak river flows: • 29% for the River Ouse catchment. • 31% for the River Aire catchment. • 36% for the River Don catchment, and • 38% for the River Trent catchment. Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies. AP asked about the rational for reduced lifetime of the development. JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that. AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination. JD said it was the same as the Keadby project. AP asked if after 25 years the infrastructure will be removed? JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented. AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years. AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life. AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime. AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change. AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available. AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).Humber Hull Frontages (EA led scheme) was in place a 5 years ago. AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in. AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible. Action to look at the refresh Easington is on East Riding Planning Portal. EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years. AP confirmed that WSP have used the Upper Climate Change allowances for peak river flow which are recommend being used as a sensitivity test. More normally the central and higher central allowances would be used. Therefore, the modelling has been carried out adopting a precautionary approach so in theory WSP have assessed a longer lifetime for a more likely climate change scenario. Recommend outlining this approach in the FRA.
	AP to action
	AP to actionWSP to action
	Flood Design Events
	SBR outlined the revised assessment scenarios.
	AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life.
	SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.
	AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event.
	AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up.
	AP the FT2 scenario is the most consequential?
	AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test.
	Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme.
	AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design.
	LM we need a single design flood event.
	AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:
	 FT2 Design Event;
	Flood Design Events SBR outlined the revised assessment scenarios. AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life. SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event. AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up. AP the FT2 scenario is the most consequential?AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test. Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme. AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design. LM we need a single design flood event. AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:FT2 Design Event;FT1, FT5, T, FD will be used as a sensitivity test.
	Mitigation
	Floodplain compensation
	AS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme.
	SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up.
	Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage.
	AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.
	AS stated, that we will show total footprint currently and total footprint the future (pre and post-development).
	DP confirmed that it is a sensible approach.
	AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free.
	AP advised that post-development modelling may not be required if the footprint balance can be justified.
	AP advised that the following potential flood compensation are to be considered:
	- Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;
	- Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.
	AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change.
	AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain.
	AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.
	AP agreed with that statement.
	Freeboard
	AS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.
	AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard.
	AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.
	AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard.
	AS we have insight into that from the other modelling done. AP agreed.
	The floodplain depths are not going to change significantly.
	AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard.
	AP so all the scenarios that have been run are within the residual risk levels?
	AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.
	AP have you got an insight on the breach modelling what are the modelled depths?
	Mitigation Floodplain compensationAS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme. SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up. Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage. AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.AS stated, that we will show total footprint currently and total footprint the future (pre and post-development). DP confirmed that it is a sensible approach. AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free. AP advised that post-development modelling may not be required if the footprint balance can be justified. AP advised that the following potential flood compensation are to be considered:Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change. AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain. AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.AP agreed with that statement.FreeboardAS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard. AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard. AS we have insight into that from the other modelling done. AP agreed. The floodplain depths are not going to change significantly. AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard. AP so all the scenarios that have been run are within the residual risk levels? AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.AP have you got an insight on the breach modelling what are the modelled depths?  SBR we are currently running the model for FT2 and FT1, but the results have not been reviewed prior to the meeting. It looks like the levels of FD is the worst case. This will be confirmed.
	Breach assessment
	AS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.
	AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels.
	AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.
	JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed.
	JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme.
	AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA.
	CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI.
	JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected.
	CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood.
	AP confirmed that the approach is acceptable.
	AP confirmed that there are no significant concerns at the moment on the scheme.
	AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.
	AP asked if a statement of common ground (SoCG) been put together.
	AS advised that we are in the process of developing it.
	JB advised that it the SoCG is planned to be submitted to PINS at the end of April.
	AS stated that a further discussion with EA may be needed to close out remaining issues.
	AP stated that would be useful to have a discussion on the SoCG.
	RJ confirmed that the EA have not seen it.
	Action for WSP to determine when it will be appropriate to share it with the EA.
	Modelling Review
	AP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review.
	In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results.
	AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.
	Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement.
	AS to send the Statement of Common Ground to RJ at the EA for agreement.
	Breach assessmentAS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels. AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.  JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed. JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme. AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA. CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI. JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected. CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood. AP confirmed that the approach is acceptable. AP confirmed that there are no significant concerns at the moment on the scheme.AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.AP asked if a statement of common ground (SoCG) been put together.AS advised that we are in the process of developing it.JB advised that it the SoCG is planned to be submitted to PINS at the end of April.AS stated that a further discussion with EA may be needed to close out remaining issues.AP stated that would be useful to have a discussion on the SoCG.RJ confirmed that the EA have not seen it.Action for WSP to determine when it will be appropriate to share it with the EA.Modelling ReviewAP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review. In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results. AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement. AS to send the Statement of Common Ground to RJ at the EA for agreement. AS we will be in touch on the building footprint and the breach results perhaps as a one page technical note so there are no surprises when the applications lands.
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	ACTION
	DUE
	Introductions
	Flood Modelling Technical Note 08-02-22
	Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022.
	Main areas to seek agreement on are:
	 Changing the design event to FT2.
	 Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.
	R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach:
	 Upper end allowance (Epoch 2050s) for peak river flows:
	• 29% for the River Ouse catchment.
	• 31% for the River Aire catchment.
	• 36% for the River Don catchment, and
	• 38% for the River Trent catchment.
	 Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies.
	AP asked about the rational for reduced lifetime of the development.
	JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that.
	AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination.
	JD said it was the same as the Keadby project.
	AP asked if after 25 years the infrastructure will be removed?
	JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented.
	AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years.
	AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life.
	AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime.
	AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change.
	AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available.
	AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).
	Humber Hull Frontages (EA led scheme) was in place a 5 years ago.
	AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in.
	AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible.
	Action to look at the refresh Easington is on East Riding Planning Portal.
	EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years.
	Flood Modelling Technical Note 08-02-22Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022. Main areas to seek agreement on are: Changing the design event to FT2. Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach: Upper end allowance (Epoch 2050s) for peak river flows: • 29% for the River Ouse catchment. • 31% for the River Aire catchment. • 36% for the River Don catchment, and • 38% for the River Trent catchment. Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies. AP asked about the rational for reduced lifetime of the development. JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that. AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination. JD said it was the same as the Keadby project. AP asked if after 25 years the infrastructure will be removed? JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented. AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years. AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life. AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime. AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change. AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available. AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).Humber Hull Frontages (EA led scheme) was in place a 5 years ago. AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in. AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible. Action to look at the refresh Easington is on East Riding Planning Portal. EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years. AP confirmed that WSP have used the Upper Climate Change allowances for peak river flow which are recommend being used as a sensitivity test. More normally the central and higher central allowances would be used. Therefore, the modelling has been carried out adopting a precautionary approach so in theory WSP have assessed a longer lifetime for a more likely climate change scenario. Recommend outlining this approach in the FRA.
	AP to action
	AP to actionWSP to action
	Flood Design Events
	SBR outlined the revised assessment scenarios.
	AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life.
	SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.
	AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event.
	AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up.
	AP the FT2 scenario is the most consequential?
	AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test.
	Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme.
	AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design.
	LM we need a single design flood event.
	AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:
	 FT2 Design Event;
	Flood Design Events SBR outlined the revised assessment scenarios. AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life. SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event. AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up. AP the FT2 scenario is the most consequential?AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test. Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme. AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design. LM we need a single design flood event. AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:FT2 Design Event;FT1, FT5, T, FD will be used as a sensitivity test.
	Mitigation
	Floodplain compensation
	AS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme.
	SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up.
	Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage.
	AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.
	AS stated, that we will show total footprint currently and total footprint the future (pre and post-development).
	DP confirmed that it is a sensible approach.
	AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free.
	AP advised that post-development modelling may not be required if the footprint balance can be justified.
	AP advised that the following potential flood compensation are to be considered:
	- Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;
	- Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.
	AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change.
	AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain.
	AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.
	AP agreed with that statement.
	Freeboard
	AS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.
	AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard.
	AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.
	AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard.
	AS we have insight into that from the other modelling done. AP agreed.
	The floodplain depths are not going to change significantly.
	AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard.
	AP so all the scenarios that have been run are within the residual risk levels?
	AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.
	AP have you got an insight on the breach modelling what are the modelled depths?
	Mitigation Floodplain compensationAS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme. SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up. Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage. AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.AS stated, that we will show total footprint currently and total footprint the future (pre and post-development). DP confirmed that it is a sensible approach. AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free. AP advised that post-development modelling may not be required if the footprint balance can be justified. AP advised that the following potential flood compensation are to be considered:Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change. AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain. AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.AP agreed with that statement.FreeboardAS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard. AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard. AS we have insight into that from the other modelling done. AP agreed. The floodplain depths are not going to change significantly. AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard. AP so all the scenarios that have been run are within the residual risk levels? AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.AP have you got an insight on the breach modelling what are the modelled depths?  SBR we are currently running the model for FT2 and FT1, but the results have not been reviewed prior to the meeting. It looks like the levels of FD is the worst case. This will be confirmed.
	Breach assessment
	AS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.
	AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels.
	AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.
	JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed.
	JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme.
	AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA.
	CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI.
	JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected.
	CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood.
	AP confirmed that the approach is acceptable.
	AP confirmed that there are no significant concerns at the moment on the scheme.
	AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.
	AP asked if a statement of common ground (SoCG) been put together.
	AS advised that we are in the process of developing it.
	JB advised that it the SoCG is planned to be submitted to PINS at the end of April.
	AS stated that a further discussion with EA may be needed to close out remaining issues.
	AP stated that would be useful to have a discussion on the SoCG.
	RJ confirmed that the EA have not seen it.
	Action for WSP to determine when it will be appropriate to share it with the EA.
	Modelling Review
	AP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review.
	In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results.
	AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.
	Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement.
	AS to send the Statement of Common Ground to RJ at the EA for agreement.
	Breach assessmentAS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels. AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.  JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed. JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme. AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA. CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI. JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected. CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood. AP confirmed that the approach is acceptable. AP confirmed that there are no significant concerns at the moment on the scheme.AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.AP asked if a statement of common ground (SoCG) been put together.AS advised that we are in the process of developing it.JB advised that it the SoCG is planned to be submitted to PINS at the end of April.AS stated that a further discussion with EA may be needed to close out remaining issues.AP stated that would be useful to have a discussion on the SoCG.RJ confirmed that the EA have not seen it.Action for WSP to determine when it will be appropriate to share it with the EA.Modelling ReviewAP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review. In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results. AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement. AS to send the Statement of Common Ground to RJ at the EA for agreement. AS we will be in touch on the building footprint and the breach results perhaps as a one page technical note so there are no surprises when the applications lands.
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	SUBJECT
	ACTION
	DUE
	Overview
	All attendees introduced themselves.
	Oliver Baybut (OB) provided an overview of the Proposed Scheme to the EA.
	Andrew Pattinson (AP) asked what is intended lifetime of the proposed development and whether or not there is an initial operational phase and then a subsequent future alternative lifetime?
	All attendees introduced themselves. Oliver Baybut (OB) provided an overview of the Proposed Scheme to the EA. Andrew Pattinson (AP) asked what is intended lifetime of the proposed development and whether or not there is an initial operational phase and then a subsequent future alternative lifetime?OB advised that the intended project lifetime is 60 years. The plant could operate for up to 60 years using the existing maintenance engineering capabilities on the site, so that's the extent of the life that it is looking at as a start. Once Carbon Capture and Storage (CCS) plant is fitted and operational at the Drax Power Station, unless the EA wants Drax to take it out and rebuild it in a completely different way, it will stay largely as it is because the CCS plant is designed to operate with particular solvents, and it is not the sort of plant that can change the solvent that is used for the capture.
	Flood Risk Technical Queries – Baseline
	Louise Markose (LM) provided short introduction and referred to the technical queries sent by Ela Szostak (ES) to the EA on 25/09/2021 which WSP would like to discuss on this call.
	Louise Markose (LM) provided short introduction and referred to the technical queries sent by Ela Szostak (ES) to the EA on 25/09/2021 which WSP would like to discuss on this call. LM stated that Soledad Berbel Roman (SBR) is a hydraulic modeller for the scheme. SBR presented slides to aid the  this discussion.
	Climate Change Allowance
	It is understood that the 2018 Upper Humber hydraulic model needs to be updated with the up-to-date climate change allowances. SBR stated that WSP would like to confirm climate change allowances which are to be used to update the model for the baseline scenario. SBR stated that the following approach is proposed:
	 Fluvial flows to be increased by 23% in line with the Central estimate of climate change in the Humber Estuary;
	 Tidal  levels to be increased by 630mm using the UKCP18 Marine Projections for a 2080s epoch in the London Estuary (data available for the nearest Estuary).
	AP confirmed that the peak river flow allowances should be determined based on catchments rather than river basin districts.  AP suggested for the sea level rise allowances to use the tables shown on the same climate change guidance pages as for peak river flows rather than outputs directly from the UKCP18. AP also stated that he noticed that RCP4.5 for London from the UKCP18 projections was proposed to be used. AP stated that it is incorrect as it should be RCP8.5 and it should be based on a specific grid cell that would be the nearest to the site, which would be in the Humber Estuary.   AP advised that WSP needs to go to the user interface on the UKCP18 website and find that.
	Claire Brown (CB) advised that if WSP would like to use the outputs from the UKCP18, the closest location to the site will be Immingham in the Humber Estuary.
	CB also asked whether WSP have access to the Humber Extreme Water Levels (EWL) hydraulic model and whether WSP plan to use these levels in assessment of the flood risk. CB advised that it is a 1D model and the EA modelled the in-channel levels from the UKCP18 outputs up the Estuary, what includes levels close to the Drax Power Station site. CB also advised that the model includes a range of climate change allowances and it will be useful if WSP have access to this information. LM advised that WSP requested the Humber Extreme Water Level model in July 2021 but that we still haven’t received it. Matthew Wilcock (MW) advised that he chased the WSP request internally within the EA but it is a bit of challenge.
	LM asked MW when the Humber EWL model will be provided to WSP. MW stated that he has been pushing for the model internally and will chase the request again.
	CB asked whether WSP need outputs from the Humber EWL model or the model itself. SBR replied that the outputs are needed to compare them with the outputs from the 2018 Upper Humber hydraulic model, which WSP has already received. CB advised that the EA is still working with the consultants on the Humber EWL model hence it may be difficult to have access to it. CB advised that the outputs from the model should be relatively easy to supply. CB advised that she may be able to help with delivery of the model outputs to WSP as it is a matter of licensing. MW and CB stated that they will have a chat after the call to solve that issue.
	LM advised that WSP purchased a hard drive so the data can be uploaded onto it and send back to WSP. The hard drive is ready to be sent to the EA.
	SBR wanted to clarify the allowances for sea level rise. SBR asked whether the input levels from the Humber EWL model should be used to determine which tidal water level we should use or shall we check the sea level rise allowances determined by river basin districts and shown in the current guidance (Table 2 of the guidance). CB replied that it will be useful to compare those two. CB also advised that from the planning perspective reference will be made to the guidance mentioned earlier by AP. CB also advised that on the UKCP18 website specific uplifts for Humber geography can be downloaded.
	It is understood that the 2018 Upper Humber hydraulic model needs to be updated with the up-to-date climate change allowances. SBR stated that WSP would like to confirm climate change allowances which are to be used to update the model for the baseline scenario. SBR stated that the following approach is proposed:
	EA to provide the Humber Extreme Water Level hydraulic model
	Credible Maximum Scenario
	Confirmation of H++
	SBR stated that it is proposed to use H++ of 1.9m for the sea level rise and the Upper End allowance of 48% for peak river flow given it is an existing power station. It is proposed to use these allowances for the defended scenario as a sensitivity test.
	AP advised that the proposed allowances need to consider the lifespan of the development. AP confirmed that these allowances can be used as a sensitivity test.
	LM stated that a lot of flooding is likely to occur during H++ scenario, LM asked who would determine the mitigation needed following the sensitivity test. Is that decision for Drax or what the EA would like to see?
	AP responded that with it being labelled as a sensitivity test, it's really to give the mitigation approach credibility to consider the alternative future climate impacts, hence it should be dealt with in the same way as other mitigation. If it cannot be implemented in the same way, alternative ways of managing it should be considered. AP stated that what the EA is looking for is that somewhere within the range of mitigation options, there is a way of mitigating that risk. If there is not, then potentially to look at sort of alternative mitigation strategies, whether or not that's looking at defence improvements or change to the design.
	LM wanted to clarify that the EA wants to see some level of mitigation for the H++ scenario whether it is a mitigation on site or increase in flood defences. AP replied that the EA position is that that risk can be mitigated, but it is not specific on quite how it needs to be done. AP also stated that the guidance talks about if that risk only exists in the sensitivity test, whether or not it's acceptable to delay the mitigation to future date sort following an adaptive pathway approach. AP advised that if the risk can be mitigated, the EA would like to see that.
	OB stated that the proposed development is significant and that Drax do not want to commit to spending money at the outside of the projects, but rather have been adapted versus project throughout its lifetime. AP agreed that it is adaptive approach.
	AP stated that one way of dealing with the risk is to delay incorporating mitigations until there is a greater certainty in the future that these impacts will actually materialize within the lifetime of the development.
	AP also stated that there are some developments which are more appropriate to adaptations than others. If development includes big infrastructure it may not be possible to do certain forms of mitigation down the line, which is why it is worth to consider it now and maybe look at building out in the first place so you don't need to be concerned about it at a later date.
	AP also stated that it is a sensitivity test and looking at the various climate change allowances it might be found that the difference and impacts at the Drax Power Station site is very minimal, in which case inbuilt mitigation might be quite easily achieved.
	SBR shared a screen showing the flood extent for the 1 in 200 year event H++ scenario which represent the worst case scenario. AP requested information how the model has been changed to derive this output. SBR explained that WSP have used the Upper Humber model defended scenario with tide level being increased to 1.9m.
	CB asked if the 1.9m uplift is for H++ scenario at 100 year span. SBR replied that it is for the 1 in 200 year span. CB stated that the H++ flood extent is very conservative and that the outputs from the Humber EWL will give more realistic information on the levels in this area rather than the Upper Humber model.   SBR confirmed that once we have the Humber EWL model we will check the water levels in the river channel adjacent to the site and compare to the H++ outputs.
	CB stated that thinking about it strategically is the development proposed in this area is likely to be adaptable into the future. Whether it can be adapted in the future if the reality looks like the worst case scenario just shown.
	LM asked OB if he has any comments whether from the operational perspective how likely is to adapt the scheme. OB advised that once the plant is built there is not much that can be done to the plant itself, but there is potential for some works to the landscape around the site which may help to mitigate potential impacts. Once the absorbers and regenerating columns are built there is not much opportunity to raise them. The buildings can be designed to be more resilient to flooding.
	SBR stated that it is proposed to use H++ of 1.9m for the sea level rise and the Upper End allowance of 48% for peak river flow given it is an existing power station. It is proposed to use these allowances for the defended scenario as a sensitivity test. AP advised that the proposed allowances need to consider the lifespan of the development. AP confirmed that these allowances can be used as a sensitivity test. LM stated that a lot of flooding is likely to occur during H++ scenario, LM asked who would determine the mitigation needed following the sensitivity test. Is that decision for Drax or what the EA would like to see?AP responded that with it being labelled as a sensitivity test, it's really to give the mitigation approach credibility to consider the alternative future climate impacts, hence it should be dealt with in the same way as other mitigation. If it cannot be implemented in the same way, alternative ways of managing it should be considered. AP stated that what the EA is looking for is that somewhere within the range of mitigation options, there is a way of mitigating that risk. If there is not, then potentially to look at sort of alternative mitigation strategies, whether or not that's looking at defence improvements or change to the design. LM wanted to clarify that the EA wants to see some level of mitigation for the H++ scenario whether it is a mitigation on site or increase in flood defences. AP replied that the EA position is that that risk can be mitigated, but it is not specific on quite how it needs to be done. AP also stated that the guidance talks about if that risk only exists in the sensitivity test, whether or not it's acceptable to delay the mitigation to future date sort following an adaptive pathway approach. AP advised that if the risk can be mitigated, the EA would like to see that. OB stated that the proposed development is significant and that Drax do not want to commit to spending money at the outside of the projects, but rather have been adapted versus project throughout its lifetime. AP agreed that it is adaptive approach.  AP stated that one way of dealing with the risk is to delay incorporating mitigations until there is a greater certainty in the future that these impacts will actually materialize within the lifetime of the development. AP also stated that there are some developments which are more appropriate to adaptations than others. If development includes big infrastructure it may not be possible to do certain forms of mitigation down the line, which is why it is worth to consider it now and maybe look at building out in the first place so you don't need to be concerned about it at a later date. AP also stated that it is a sensitivity test and looking at the various climate change allowances it might be found that the difference and impacts at the Drax Power Station site is very minimal, in which case inbuilt mitigation might be quite easily achieved.SBR shared a screen showing the flood extent for the 1 in 200 year event H++ scenario which represent the worst case scenario. AP requested information how the model has been changed to derive this output. SBR explained that WSP have used the Upper Humber model defended scenario with tide level being increased to 1.9m. CB asked if the 1.9m uplift is for H++ scenario at 100 year span. SBR replied that it is for the 1 in 200 year span. CB stated that the H++ flood extent is very conservative and that the outputs from the Humber EWL will give more realistic information on the levels in this area rather than the Upper Humber model.   SBR confirmed that once we have the Humber EWL model we will check the water levels in the river channel adjacent to the site and compare to the H++ outputs. CB stated that thinking about it strategically is the development proposed in this area is likely to be adaptable into the future. Whether it can be adapted in the future if the reality looks like the worst case scenario just shown. LM asked OB if he has any comments whether from the operational perspective how likely is to adapt the scheme. OB advised that once the plant is built there is not much that can be done to the plant itself, but there is potential for some works to the landscape around the site which may help to mitigate potential impacts. Once the absorbers and regenerating columns are built there is not much opportunity to raise them. The buildings can be designed to be more resilient to flooding. OB also stated that it would be good to agree with the EA where is the level of conservativeness or precaution which need to be considered. It would be good to agree that at the early stage as because if there is the threshold where all of a sudden there's a big impact by just a raise of a few millimetres then we need to know where we are on that scale.
	Storm Surge
	SBR stated that it is WSPs understanding that the current Upper Humber model accounts for storm surge within the tidal boundary maximum levels and therefore additional 2mm for each year on top of sea level rise is not required. SBR requested whether this is correct.
	AP replied that he will need to check it. AP also stated that he would encourage WSP to look at the Humber EWL outputs, which are likely to overrides the Upper Humber model. AP also states that he is fairly sure that the Hull outputs already accounts for the storm surges.
	SBR stated that it is WSPs understanding that the current Upper Humber model accounts for storm surge within the tidal boundary maximum levels and therefore additional 2mm for each year on top of sea level rise is not required. SBR requested whether this is correct. AP replied that he will need to check it. AP also stated that he would encourage WSP to look at the Humber EWL outputs, which are likely to overrides the Upper Humber model. AP also states that he is fairly sure that the Hull outputs already accounts for the storm surges. CB states that she is 98% sure that the Humber EWL model accounts for storm surges, but she will have to confirm that. CB stated that it is not a brand new model, it is just extension of the Upper Humber model and just updated figures run through it, but it doesn’t include waves impacts, but waves are not relevant to the scheme location.
	EA (CB) to confirm whether the Humber EWL model accounts for storm surge
	Proposed Design Flood Event
	SBR stated that the design flood event is proposed to be 0.5% AEP with climate change allowance (630mm) tidal event combined with a 1% with climate change allowance (23%) fluvial event breach scenario. SBR asked the EA whether they accept the proposed approach.
	AP stated as he understands the area where the scheme is located, is tidally dominated but it is a joint probability area of the River Ouse. AP advised to check the Humber EWL report which includes maps showing the area with tidal dominance only, fluvial dominance only and areas of joint probability. AP states that he thinks that the scheme is located in a joint probability area. AP advised that for the breach simulations to use the same design inflows. AP also stated that the hydrographs will be different depending if the   tidal or joint probability scenarios are used
	AP also advised that if WSP would like to narrow down the simulations to do, what the EA have tended to find is the tidal dominated scenarios will generate the greatest hazard for developments very close to the defences- is just get slightly higher head of water behind defences, but they're not quite as much volume through it over the course of 72 hours or so.
	SBR stated that the design flood event is proposed to be 0.5% AEP with climate change allowance (630mm) tidal event combined with a 1% with climate change allowance (23%) fluvial event breach scenario. SBR asked the EA whether they accept the proposed approach.AP stated as he understands the area where the scheme is located, is tidally dominated but it is a joint probability area of the River Ouse. AP advised to check the Humber EWL report which includes maps showing the area with tidal dominance only, fluvial dominance only and areas of joint probability. AP states that he thinks that the scheme is located in a joint probability area. AP advised that for the breach simulations to use the same design inflows. AP also stated that the hydrographs will be different depending if the   tidal or joint probability scenarios are usedAP also advised that if WSP would like to narrow down the simulations to do, what the EA have tended to find is the tidal dominated scenarios will generate the greatest hazard for developments very close to the defences- is just get slightly higher head of water behind defences, but they're not quite as much volume through it over the course of 72 hours or so.AP also advised that as WSP is looking for the maximum flood extents, they need be looking more towards the joint probability or fluvial scenarios. It depends on how much of the site WSP need to look at as to whether they need to run the maximum flood extent or a maximum flood hazard, potentially both.
	Confirmation of Breach Approach
	SBR showed a map showing the Upper Humber model combined breach scenario for the 1 in 200 year tidally dominated flood extent without climate change. The map considers breach locations closest to the scheme. SBR stated that it is proposed to run the same scenario but with updated climate change allowances.
	AP confirmed that the climate change will have to be accounted for. AP also advised that there will have to be an assumption as to how WSP will treat the defence that is breaching because they will overtop before it is breached. So potentially the input water level will be much higher than the height the flood defence so whether you're going to artificially raise the defence to breach it or are you going to leave the maximum breach level at the height of the flood defences. AP stated that this needs to be agreed with the EA.
	LM asked whether we can have another meeting with the EA after we receive the Humber EWL model to talk through this because a lot of these answers seem to be dependent on receiving that model and understanding the application of it. AP agreed that another meeting can be arranged.
	SBR stated that the current Upper Humber model includes 18 breach locations and the maximum flood extent for each of the breach locations can be viewed. SBR asked whether each breach location needs to be analysed individually or can we combine outputs from the breach locations closest to the site, as it will provide the worth case scenario for the scheme. SBR asked which method would be preferable by the EA.
	Discussion on the breach location was carried out.
	AP stated that the guidance says if you are running your own breach modelling, you are looking for the simulation that generates the greatest hazard to your site. AP stated that if you merged all the available breach simulations together and took a maximum, it will identify the maximum depth or the maximum hazard to the site from those existing breach locations. AP also stated that it needs to be considered whether there is a need for further breach location that could generate greater hazard to the development as proposed. AP asked David Piercy (DP) whether he would like to comment on that query.
	DP stated that the proposed approach is probably appropriate as it will provide the worst case scenario. DP stated that he recalls  that for the previous scheme only one breach location was considered, and it provided the worst case scenario. LM confirmed that for the Drax Repower project only one breach location to the north of the site was considered, and the mitigation was proposed based on that. LM asked the EA to clarify whether they want WSP to do almost like a sensitivity test again to check these five breach locations from the Upper Humber model versus one single location at the site, which will probably be the same location as we did for the Repower project. DP confirmed that yes, such exercise is worthwhile doing.
	Jim Doyle (JD) asked whether we will need to run several models here to get a single answer. SBR confirmed that we will have to run several different scenarios and compare the outputs. JD raised his concerns about the time and resource taken to do that. LM advised that the model is quite large and it takes a week to run it. LM stated that ideally we would like to assess only one breach location which gives the worst case scenario to the scheme. AP agreed with that and stated that we need to identify the breach location that generates the greatest hazard to the site. AP advised that the Upper Humber model is a very large model with only few selected breach locations considered, and it is often that development sites fall between locations where further breaches are needed to be considered. AP suggested to look at the flood defences near the site and try to work out location of a breach which would provide the worst case flooding. LM asked whether we can use the same breach location as it was used for Drax Repower project. AP stated that he is not familiar with that name. JD explained that it is a previous Drax project and that the EA is familiar with the hydraulic modelling outputs which supported that project as the EA reviewed and commented in them. DP asked to remind him the location of the breach used for the Drax Repower project. JD stated that as far as he remembers it is somewhere between breach point C and 5 used in the current Upper Humber model. Ela Szostak (ES) stated that for the Drax Repower project we used the previous Humber model, not the current one. JD added that the Repower project is not going ahead anymore.
	SBR shared a screen showing the breach location used for the Drax Repower project. The breach location used for the Repower project is located approximately  in the same location as breach location C used in the latest Upper Humber model. DP stated that this location looks probably like location that will have the greatest impact on Drax Power Station, and that is probably going to be the most sensible one to use. DP confirmed that the EA is happy with WSP using the same breach location as the one used for the Repower project. LM wanted to confirm if the EA is happy for WSP to run the breach scenario with that single breach location and the design event as discussed earlier, depending on the confirmation of tidal/fluvial influence. AP confirmed that it is correct.
	SBR showed a map showing the Upper Humber model combined breach scenario for the 1 in 200 year tidally dominated flood extent without climate change. The map considers breach locations closest to the scheme. SBR stated that it is proposed to run the same scenario but with updated climate change allowances. AP confirmed that the climate change will have to be accounted for. AP also advised that there will have to be an assumption as to how WSP will treat the defence that is breaching because they will overtop before it is breached. So potentially the input water level will be much higher than the height the flood defence so whether you're going to artificially raise the defence to breach it or are you going to leave the maximum breach level at the height of the flood defences. AP stated that this needs to be agreed with the EA. LM asked whether we can have another meeting with the EA after we receive the Humber EWL model to talk through this because a lot of these answers seem to be dependent on receiving that model and understanding the application of it. AP agreed that another meeting can be arranged.SBR stated that the current Upper Humber model includes 18 breach locations and the maximum flood extent for each of the breach locations can be viewed. SBR asked whether each breach location needs to be analysed individually or can we combine outputs from the breach locations closest to the site, as it will provide the worth case scenario for the scheme. SBR asked which method would be preferable by the EA. Discussion on the breach location was carried out. AP stated that the guidance says if you are running your own breach modelling, you are looking for the simulation that generates the greatest hazard to your site. AP stated that if you merged all the available breach simulations together and took a maximum, it will identify the maximum depth or the maximum hazard to the site from those existing breach locations. AP also stated that it needs to be considered whether there is a need for further breach location that could generate greater hazard to the development as proposed. AP asked David Piercy (DP) whether he would like to comment on that query. DP stated that the proposed approach is probably appropriate as it will provide the worst case scenario. DP stated that he recalls  that for the previous scheme only one breach location was considered, and it provided the worst case scenario. LM confirmed that for the Drax Repower project only one breach location to the north of the site was considered, and the mitigation was proposed based on that. LM asked the EA to clarify whether they want WSP to do almost like a sensitivity test again to check these five breach locations from the Upper Humber model versus one single location at the site, which will probably be the same location as we did for the Repower project. DP confirmed that yes, such exercise is worthwhile doing. Jim Doyle (JD) asked whether we will need to run several models here to get a single answer. SBR confirmed that we will have to run several different scenarios and compare the outputs. JD raised his concerns about the time and resource taken to do that. LM advised that the model is quite large and it takes a week to run it. LM stated that ideally we would like to assess only one breach location which gives the worst case scenario to the scheme. AP agreed with that and stated that we need to identify the breach location that generates the greatest hazard to the site. AP advised that the Upper Humber model is a very large model with only few selected breach locations considered, and it is often that development sites fall between locations where further breaches are needed to be considered. AP suggested to look at the flood defences near the site and try to work out location of a breach which would provide the worst case flooding. LM asked whether we can use the same breach location as it was used for Drax Repower project. AP stated that he is not familiar with that name. JD explained that it is a previous Drax project and that the EA is familiar with the hydraulic modelling outputs which supported that project as the EA reviewed and commented in them. DP asked to remind him the location of the breach used for the Drax Repower project. JD stated that as far as he remembers it is somewhere between breach point C and 5 used in the current Upper Humber model. Ela Szostak (ES) stated that for the Drax Repower project we used the previous Humber model, not the current one. JD added that the Repower project is not going ahead anymore. SBR shared a screen showing the breach location used for the Drax Repower project. The breach location used for the Repower project is located approximately  in the same location as breach location C used in the latest Upper Humber model. DP stated that this location looks probably like location that will have the greatest impact on Drax Power Station, and that is probably going to be the most sensible one to use. DP confirmed that the EA is happy with WSP using the same breach location as the one used for the Repower project. LM wanted to confirm if the EA is happy for WSP to run the breach scenario with that single breach location and the design event as discussed earlier, depending on the confirmation of tidal/fluvial influence. AP confirmed that it is correct.AP advised that there is a breach model guidance that is available for this area. The modelling approach which is to be prepared by WSP will be compared with that guidance to make sure that the proposed approach is going to be acceptable by the EA modelling team. AP also advised that alternatively he can send the breach model guidance to WSP so we can compare it against out model scope.  LM stated that it would be good to have that guidance so we make sure our modelling scope complies with the EA guidance.
	AP to provide breach model guidance
	How future fate of defences is accounted for, e.g. Humber 2100++, or upstream changes (i.e. the step through Selby)
	SBR asked for explanation of the above statement received on 17/08/2021 as part of the consultation. What WSP need to account for?
	AP stated that it links with the adaptive approach and WSP need to look at how the future flood defences throughout the Humber Estuary need to be managed over the next 100 years and there is not one single approach to how those defences will be managed because of a whole range of reasons. AP stated that it means that as we move forward the flood risk throughout the estuary will change, whether we raise defences or whether we potentially remove parts of defences or lower defences, or look at outer estuary interventions, all that will affect the flood risk throughout the entire tidal floodplain, including Drax and Selby. AP stated that a Flood Risk Assessment needs to evidence based so it needs to look at some these options to ensure that the risk is suitably managed throughout. The Humber EWL datasets and the Upper Humber datasets look only at one future – how sea level rise or peak river flow will change as we go forward, without any changes to the flood defences. AP stated that now it is known that if we raise flood defences throughout parts of the estuary, flood risk elsewhere is going to increase.
	Discussion on the strategic impact of change to the flood defences in the Estuary were carried out.
	SBR asked for explanation of the above statement received on 17/08/2021 as part of the consultation. What WSP need to account for?AP stated that it links with the adaptive approach and WSP need to look at how the future flood defences throughout the Humber Estuary need to be managed over the next 100 years and there is not one single approach to how those defences will be managed because of a whole range of reasons. AP stated that it means that as we move forward the flood risk throughout the estuary will change, whether we raise defences or whether we potentially remove parts of defences or lower defences, or look at outer estuary interventions, all that will affect the flood risk throughout the entire tidal floodplain, including Drax and Selby. AP stated that a Flood Risk Assessment needs to evidence based so it needs to look at some these options to ensure that the risk is suitably managed throughout. The Humber EWL datasets and the Upper Humber datasets look only at one future – how sea level rise or peak river flow will change as we go forward, without any changes to the flood defences. AP stated that now it is known that if we raise flood defences throughout parts of the estuary, flood risk elsewhere is going to increase. Discussion on the strategic impact of change to the flood defences in the Estuary were carried out.SBR wanted to confirm whether a qualitative assessment, like checking the flood defences condition and levels in the area of the proposed scheme and compare them with the in-channel water levels at the different cross sections, is expected. CB stated that she will have to figure out what uplifts in that part of the Estuary could be as a result of decision about future management of defences in other parts of the Estuary. That information can be used as an uplift in the same way that a sea level risk is considered as an uplift for that section of the Ouse. It is a sensitivity test to check whether you can mitigate against the potential impacts.
	Hydrology
	WSP to issue a modelling and hydrology scope to the EA
	Residual Risk
	SBR stated that to assess a residual risk for the scheme it is proposed to use a breach scenario as assumed this will give the maximum water levels when compared to overtopping.
	SBR stated that to assess a residual risk for the scheme it is proposed to use a breach scenario as assumed this will give the maximum water levels when compared to overtopping. DP confirmed that the proposed approach is acceptable.
	Baseline Model
	SBR asked whether the EA would like to approve the baseline model before we introduce the scheme into it.
	SBR asked whether the EA would like to approve the baseline model before we introduce the scheme into it. DP confirmed that the EA needs to approve the baseline model. Matthew Wilcock (MW) stated that he will make the EA’s Data Team aware that such scope will come through so they can prepare the resources for this task. DP advised that there is a 4 weeks turnaround for review of the model.
	Scheme Model
	SBR asked whether the EA would like to sign off the scheme model prior to DCO submission.
	SBR asked whether the EA would like to sign off the scheme model prior to DCO submission. DP confirmed that it would be sensible if the EA sign off the model prior to DCO submission to avoid changes to the model at the DCO stage.
	Environmental Permits
	DP confirmed that environmental permit is not needed for works in the defended areas of Flood Zone 3, unless these works are located within 16m of flood defences. Environmental permit will be required for works located in undefended areas of FZ3.
	DP confirmed that environmental permit is not needed for works in the defended areas of Flood Zone 3, unless these works are located within 16m of flood defences. Environmental permit will be required for works located in undefended areas of FZ3. Ela Szostak (ES) asked if permit is required for tree planting in the proposed mitigation area indicated to be undefended area of Flood Zone 3. DP confirmed that permit will be required for tree planting only in the area within 16m of flood defences. DP added that permit will be required if tree planting is associated with ground raising
	Floodplain Compensation
	SBR asked if floodplain compensation is required in defended areas.  DP stated that floodplain compensation may be required for permanent structures if they displace flood flows in defended areas. If it is shown that these structures do not increase risk elsewhere, compensation may not be required. DP confirmed that for laydown areas in floodplain, compensation will not be required, as these are temporary.
	SBR asked if floodplain compensation is required in defended areas.  DP stated that floodplain compensation may be required for permanent structures if they displace flood flows in defended areas. If it is shown that these structures do not increase risk elsewhere, compensation may not be required. DP confirmed that for laydown areas in floodplain, compensation will not be required, as these are temporary. CB confirmed that volume for volume compensation is not required for tidal floodplain, but if there is obvious flood flow route which is impacted by the proposed scheme, that will have to be mitigated to ensure no increase in the risk of flooding elsewhere.
	Programme
	LM provided a rough programme:
	- Have another meeting with the EA once we receive the Humber EWL model, which we hope to receive by 1st October 2021;
	- WSP to review the model and have another meeting with the EA in a week commencing 11th October to allow WSP prepare a model scope;
	- Deliver the baseline model to the EA around week commencing 15th November;
	- Receive comments from the EA by the end of 2021;
	- Scheme modelling starts in January 2022 (3rd design freeze is planned for 14th January).
	SBR raised concerns that we still haven’t received the Humber EWL model and we are not sure how it will impact the Upper Humber model we are currently using.
	LM provided a rough programme:Have another meeting with the EA once we receive the Humber EWL model, which we hope to receive by 1st October 2021;WSP to review the model and have another meeting with the EA in a week commencing 11th October to allow WSP prepare a model scope;Deliver the baseline model to the EA around week commencing 15th November;Receive comments from the EA by the end of 2021;Scheme modelling starts in January 2022 (3rd design freeze is planned for 14th January).SBR raised concerns that we still haven’t received the Humber EWL model and we are not sure how it will impact the Upper Humber model we are currently using.LM stated that we need to finalise our reports – Flood Risk Assessment and Water Chapter of the Environmental Statement, around February – March, as DCO submission is in April 2022.
	NEXT MEETING

	An invitation will be issued if an additional meeting is required.
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	Discussion on the modelling approach proposed by WSP and described in Flood Modelling Technical Note issued to the EA on 30th November 2021.
	Andrew Pattinson (AP) advised that the proposed climate change tidal uplift calculated as described in the Technical Note is very conservative and in reality the tidal uplift for the Drax site can be less significant.
	Andrew Pattinson (AP) advised that the proposed climate change tidal uplift calculated as described in the Technical Note is very conservative and in reality the tidal uplift for the Drax site can be less significant. Oliver Baybut (OB) asked AP if he can provide this revised tidal uplift so WSP can use it in the model. AP confirmed that he will provide the figures by the ned of the week.
	AP to provide climate change tidal uplift figures which are to be used in the model
	10/12/2021
	AP advised that the scenarios proposed to be run seem to be reasonable, but he will have to confirm that with the EA’s Modelling Team.
	AP to confirm the scenarios which are to be run with the EA’s Modelling Team
	ASAP
	EA confirmed that they agree with the proposed modelling approach described in the Technical Note.
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	BACKGROUND
	WSP has been appointed by Drax Power Limited to undertake a Flood Risk Assessment (FRA) and Environmental Statement (ES) to support the works for the proposed Bioenergy with Carbon Capture and Storage (BECCS) Scheme (‘the Proposed Scheme’) at Drax Power Station, North Yorkshire.
	This Technical Note provides a description of the approach proposed for the hydraulic modelling which will be carried out to support the FRA and ES for the Proposed Scheme. Considering the complexity of the information provided by the Environmental Agency (EA) during recent consultation, WSP would like to seek an agreement with the EA on the modelling approach to ensure that it fits for purpose.
	In 2016 JBA undertook the hydraulic modelling of the Upper Humber (including the 2016 climate change allowances) covering the tidal estuary and the rivers flowing into it which present have the potential to be a major source of flood risk to Drax Power Station.
	In 2020 Jacobs undertook the modelling of extreme water levels (EWL) for the whole Humber catchment to support a better flood risk management of the Humber 2100+ project and the wider needs of the Environment Agency and partner organisations.
	A hydraulic modelling exercise including the latest 2021 climate change allowances is required to support the works at Drax Power Station associated with the Proposed Scheme. The proposed methodology to undertake this work is described in the following section.

	MODELLING APPROACH
	WSP has been provided with the following data:
	 Hydraulic model of the Upper Humber (JBA Consulting, 2016);
	 Hydraulic model of extreme water levels (EWL) (Jacobs Consulting, 2020);
	 Breach of defences guidance (Environment Agency, 2017).
	The Upper Humber hydraulic model is a 1D-2D hydrodynamic model built using Flood Modeller Pro and TUFLOW. The model was built with the best available data at the time, however updated hydrology and climate change allowances have been released since the model was built. The EWL model is a 1D model built in Flood Modeller developed specifically for the Humber 2100+ project and calibrated to seven historical flood events, including the December 2013 tidal surge. It must be noted that the EWL model did not consider the latest 2021 climate change allowances.
	It should be noted that WSP are presenting the modelling approach which includes the tasks required to complete the baseline modelling only. This is due to the Proposed Scheme design and potential mitigation required being unclear at the time of writing this note.  Therefore, the proposed tasks to complete the baseline modelling to support the works at Drax Power Station are as follows:
	 The 1D EWL model will be re-run and fluvial inflows derived from the 1D EWL model on the River Ouse, River Aire, River Don and River Trent at the top of the dark blue river branches and tidal boundary applied downstream of Spurn Point gauge will be applied to the 1D-2D Upper Humber model. Fluvial and tidal inflows will be applied at the locations shown in red in Figure 1 below:
	 Sea level rise allowances are derived based on the current UKCP18 climate change projections for the UKCP18 ”RCP 8.5” climate change scenario, in accordance with the recommendations in the current (July 2021) version of the Environment Agency’s climate change allowances for schemes and strategies. According to this, an uplift of 782 mm should be used for the Humber Estuary, Epoch 2080. Therefore, this uplift will be applied into the corresponding tidal boundary derived from the 1D EWL model.
	 River flow allowances will be applied based on the published current (October 2021) version of the Environment Agency’s climate change allowances for schemes and strategies3 and flood risk assessments. Fluvial flows will be increased by 23% for the Ouse and Aire catchments, 28% for the Don catchment and 29% for the Trent catchment in line with the Central estimate of climate change in the Humber Estuary for the 2080s.
	 As the Proposed Scheme is classified as a nationally significant infrastructure project (NSIP) a sensitivity analysis will be carried out to assess the flood risk from a credible maximum climate change scenario. The H++ climate change allowance for sea level rise (1.9 m) and the upper end allowance for peak river flows will be used.  Therefore, fluvial inflows will rise as follows:
	 48% for the River Ouse catchment.
	 51% for the River Aire catchment.
	 60% for the River Don catchment, and
	 62% for the River Trent catchment.
	 The joint probability (JP) analysis undertaken in the EWL model has identified the JP type which produces the maximum levels. The blue dots represent the pure tidal event, red dots pure fluvial and the green dots show where the JP scenarios result in the maximum level. According to this, the section of the River Ouse in the proximity of Drax Power Station is tidally influenced for the present-day scenario (See Figure 2). However, this area is dominated by a JP event in the future day scenario (Figure 3).
	/
	/
	Based on this analysis and the Proposed Scheme’s design life span, the following events will be run for the defended future day scenario (2121H):
	The above return periods will be run for the 2021 July climate change allowances described previously and for the H++ sensitivity analysis.
	 Breach modelling of the flood defences is required to assess the greatest hazard to the Site. The breach location used previously for the Drax Repower project will be used since it was demonstrated at that time to provide the worst-case scenario in this area; the proposed location is shown in Figure 4.
	/
	 The breach model will be developed as a standalone TUFLOW model using the TUFLOW embankments from the Upper Humber defended model.  The breach levels will be set up to the adjacent floodplain level for this location, with a width of 20 m in case of reinforced concrete banks and 50 m for earth banks according to Table 2 of the Environment Agency’s breach of defences guidance. A variable TUFLOW z-shape command will be used to close the breach after 72 hours.
	 Water level results from the EWL model will be extracted at the nearest Flood Modeller node to the breach location.  The event providing the highest water levels and flood extent for the defended future day scenario will be used to run the breach scenario. Water levels extracted from the EWL model node CS46 will be used as inflows for the breach scenario as shown in Figure 5.
	Breach ID
	Node ID EWL Model
	Breach Repower
	CS46
	/
	 The breach will be set up to one hour before peak water levels at the Flood Modeller node adjacent to the breach location. To allow sufficient time for the floodwater to spread to its maximum extent, the breach model will be run for up to 200 hours.
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	Introductions
	Flood Modelling Technical Note 08-02-22
	Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022.
	Main areas to seek agreement on are:
	 Changing the design event to FT2.
	 Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.
	R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach:
	 Upper end allowance (Epoch 2050s) for peak river flows:
	• 29% for the River Ouse catchment.
	• 31% for the River Aire catchment.
	• 36% for the River Don catchment, and
	• 38% for the River Trent catchment.
	 Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies.
	AP asked about the rational for reduced lifetime of the development.
	JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that.
	AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination.
	JD said it was the same as the Keadby project.
	AP asked if after 25 years the infrastructure will be removed?
	JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented.
	AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years.
	AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life.
	AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime.
	AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change.
	AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available.
	AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).
	Humber Hull Frontages (EA led scheme) was in place a 5 years ago.
	AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in.
	AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible.
	Action to look at the refresh Easington is on East Riding Planning Portal.
	EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years.
	Flood Modelling Technical Note 08-02-22Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022. Main areas to seek agreement on are: Changing the design event to FT2. Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach: Upper end allowance (Epoch 2050s) for peak river flows: • 29% for the River Ouse catchment. • 31% for the River Aire catchment. • 36% for the River Don catchment, and • 38% for the River Trent catchment. Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies. AP asked about the rational for reduced lifetime of the development. JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that. AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination. JD said it was the same as the Keadby project. AP asked if after 25 years the infrastructure will be removed? JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented. AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years. AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life. AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime. AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change. AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available. AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).Humber Hull Frontages (EA led scheme) was in place a 5 years ago. AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in. AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible. Action to look at the refresh Easington is on East Riding Planning Portal. EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years. AP confirmed that WSP have used the Upper Climate Change allowances for peak river flow which are recommend being used as a sensitivity test. More normally the central and higher central allowances would be used. Therefore, the modelling has been carried out adopting a precautionary approach so in theory WSP have assessed a longer lifetime for a more likely climate change scenario. Recommend outlining this approach in the FRA.
	AP to action
	AP to actionWSP to action
	Flood Design Events
	SBR outlined the revised assessment scenarios.
	AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life.
	SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.
	AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event.
	AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up.
	AP the FT2 scenario is the most consequential?
	AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test.
	Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme.
	AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design.
	LM we need a single design flood event.
	AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:
	 FT2 Design Event;
	Flood Design Events SBR outlined the revised assessment scenarios. AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life. SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event. AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up. AP the FT2 scenario is the most consequential?AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test. Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme. AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design. LM we need a single design flood event. AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:FT2 Design Event;FT1, FT5, T, FD will be used as a sensitivity test.
	Mitigation
	Floodplain compensation
	AS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme.
	SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up.
	Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage.
	AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.
	AS stated, that we will show total footprint currently and total footprint the future (pre and post-development).
	DP confirmed that it is a sensible approach.
	AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free.
	AP advised that post-development modelling may not be required if the footprint balance can be justified.
	AP advised that the following potential flood compensation are to be considered:
	- Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;
	- Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.
	AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change.
	AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain.
	AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.
	AP agreed with that statement.
	Freeboard
	AS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.
	AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard.
	AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.
	AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard.
	AS we have insight into that from the other modelling done. AP agreed.
	The floodplain depths are not going to change significantly.
	AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard.
	AP so all the scenarios that have been run are within the residual risk levels?
	AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.
	AP have you got an insight on the breach modelling what are the modelled depths?
	Mitigation Floodplain compensationAS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme. SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up. Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage. AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.AS stated, that we will show total footprint currently and total footprint the future (pre and post-development). DP confirmed that it is a sensible approach. AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free. AP advised that post-development modelling may not be required if the footprint balance can be justified. AP advised that the following potential flood compensation are to be considered:Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change. AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain. AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.AP agreed with that statement.FreeboardAS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard. AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard. AS we have insight into that from the other modelling done. AP agreed. The floodplain depths are not going to change significantly. AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard. AP so all the scenarios that have been run are within the residual risk levels? AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.AP have you got an insight on the breach modelling what are the modelled depths?  SBR we are currently running the model for FT2 and FT1, but the results have not been reviewed prior to the meeting. It looks like the levels of FD is the worst case. This will be confirmed.
	Breach assessment
	AS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.
	AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels.
	AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.
	JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed.
	JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme.
	AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA.
	CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI.
	JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected.
	CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood.
	AP confirmed that the approach is acceptable.
	AP confirmed that there are no significant concerns at the moment on the scheme.
	AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.
	AP asked if a statement of common ground (SoCG) been put together.
	AS advised that we are in the process of developing it.
	JB advised that it the SoCG is planned to be submitted to PINS at the end of April.
	AS stated that a further discussion with EA may be needed to close out remaining issues.
	AP stated that would be useful to have a discussion on the SoCG.
	RJ confirmed that the EA have not seen it.
	Action for WSP to determine when it will be appropriate to share it with the EA.
	Modelling Review
	AP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review.
	In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results.
	AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.
	Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement.
	AS to send the Statement of Common Ground to RJ at the EA for agreement.
	Breach assessmentAS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels. AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.  JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed. JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme. AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA. CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI. JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected. CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood. AP confirmed that the approach is acceptable. AP confirmed that there are no significant concerns at the moment on the scheme.AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.AP asked if a statement of common ground (SoCG) been put together.AS advised that we are in the process of developing it.JB advised that it the SoCG is planned to be submitted to PINS at the end of April.AS stated that a further discussion with EA may be needed to close out remaining issues.AP stated that would be useful to have a discussion on the SoCG.RJ confirmed that the EA have not seen it.Action for WSP to determine when it will be appropriate to share it with the EA.Modelling ReviewAP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review. In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results. AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement. AS to send the Statement of Common Ground to RJ at the EA for agreement. AS we will be in touch on the building footprint and the breach results perhaps as a one page technical note so there are no surprises when the applications lands.
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	ACTION
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	Introductions
	Flood Modelling Technical Note 08-02-22
	Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022.
	Main areas to seek agreement on are:
	 Changing the design event to FT2.
	 Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.
	R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach:
	 Upper end allowance (Epoch 2050s) for peak river flows:
	• 29% for the River Ouse catchment.
	• 31% for the River Aire catchment.
	• 36% for the River Don catchment, and
	• 38% for the River Trent catchment.
	 Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies.
	AP asked about the rational for reduced lifetime of the development.
	JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that.
	AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination.
	JD said it was the same as the Keadby project.
	AP asked if after 25 years the infrastructure will be removed?
	JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented.
	AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years.
	AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life.
	AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime.
	AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change.
	AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available.
	AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).
	Humber Hull Frontages (EA led scheme) was in place a 5 years ago.
	AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in.
	AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible.
	Action to look at the refresh Easington is on East Riding Planning Portal.
	EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years.
	Flood Modelling Technical Note 08-02-22Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022. Main areas to seek agreement on are: Changing the design event to FT2. Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach: Upper end allowance (Epoch 2050s) for peak river flows: • 29% for the River Ouse catchment. • 31% for the River Aire catchment. • 36% for the River Don catchment, and • 38% for the River Trent catchment. Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies. AP asked about the rational for reduced lifetime of the development. JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that. AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination. JD said it was the same as the Keadby project. AP asked if after 25 years the infrastructure will be removed? JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented. AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years. AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life. AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime. AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change. AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available. AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).Humber Hull Frontages (EA led scheme) was in place a 5 years ago. AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in. AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible. Action to look at the refresh Easington is on East Riding Planning Portal. EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years. AP confirmed that WSP have used the Upper Climate Change allowances for peak river flow which are recommend being used as a sensitivity test. More normally the central and higher central allowances would be used. Therefore, the modelling has been carried out adopting a precautionary approach so in theory WSP have assessed a longer lifetime for a more likely climate change scenario. Recommend outlining this approach in the FRA.
	AP to action
	AP to actionWSP to action
	Flood Design Events
	SBR outlined the revised assessment scenarios.
	AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life.
	SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.
	AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event.
	AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up.
	AP the FT2 scenario is the most consequential?
	AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test.
	Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme.
	AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design.
	LM we need a single design flood event.
	AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:
	 FT2 Design Event;
	Flood Design Events SBR outlined the revised assessment scenarios. AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life. SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event. AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up. AP the FT2 scenario is the most consequential?AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test. Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme. AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design. LM we need a single design flood event. AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:FT2 Design Event;FT1, FT5, T, FD will be used as a sensitivity test.
	Mitigation
	Floodplain compensation
	AS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme.
	SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up.
	Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage.
	AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.
	AS stated, that we will show total footprint currently and total footprint the future (pre and post-development).
	DP confirmed that it is a sensible approach.
	AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free.
	AP advised that post-development modelling may not be required if the footprint balance can be justified.
	AP advised that the following potential flood compensation are to be considered:
	- Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;
	- Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.
	AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change.
	AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain.
	AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.
	AP agreed with that statement.
	Freeboard
	AS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.
	AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard.
	AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.
	AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard.
	AS we have insight into that from the other modelling done. AP agreed.
	The floodplain depths are not going to change significantly.
	AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard.
	AP so all the scenarios that have been run are within the residual risk levels?
	AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.
	AP have you got an insight on the breach modelling what are the modelled depths?
	Mitigation Floodplain compensationAS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme. SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up. Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage. AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.AS stated, that we will show total footprint currently and total footprint the future (pre and post-development). DP confirmed that it is a sensible approach. AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free. AP advised that post-development modelling may not be required if the footprint balance can be justified. AP advised that the following potential flood compensation are to be considered:Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change. AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain. AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.AP agreed with that statement.FreeboardAS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard. AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard. AS we have insight into that from the other modelling done. AP agreed. The floodplain depths are not going to change significantly. AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard. AP so all the scenarios that have been run are within the residual risk levels? AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.AP have you got an insight on the breach modelling what are the modelled depths?  SBR we are currently running the model for FT2 and FT1, but the results have not been reviewed prior to the meeting. It looks like the levels of FD is the worst case. This will be confirmed.
	Breach assessment
	AS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.
	AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels.
	AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.
	JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed.
	JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme.
	AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA.
	CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI.
	JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected.
	CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood.
	AP confirmed that the approach is acceptable.
	AP confirmed that there are no significant concerns at the moment on the scheme.
	AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.
	AP asked if a statement of common ground (SoCG) been put together.
	AS advised that we are in the process of developing it.
	JB advised that it the SoCG is planned to be submitted to PINS at the end of April.
	AS stated that a further discussion with EA may be needed to close out remaining issues.
	AP stated that would be useful to have a discussion on the SoCG.
	RJ confirmed that the EA have not seen it.
	Action for WSP to determine when it will be appropriate to share it with the EA.
	Modelling Review
	AP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review.
	In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results.
	AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.
	Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement.
	AS to send the Statement of Common Ground to RJ at the EA for agreement.
	Breach assessmentAS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels. AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.  JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed. JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme. AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA. CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI. JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected. CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood. AP confirmed that the approach is acceptable. AP confirmed that there are no significant concerns at the moment on the scheme.AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.AP asked if a statement of common ground (SoCG) been put together.AS advised that we are in the process of developing it.JB advised that it the SoCG is planned to be submitted to PINS at the end of April.AS stated that a further discussion with EA may be needed to close out remaining issues.AP stated that would be useful to have a discussion on the SoCG.RJ confirmed that the EA have not seen it.Action for WSP to determine when it will be appropriate to share it with the EA.Modelling ReviewAP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review. In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results. AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement. AS to send the Statement of Common Ground to RJ at the EA for agreement. AS we will be in touch on the building footprint and the breach results perhaps as a one page technical note so there are no surprises when the applications lands.
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	SUBJECT
	ACTION
	DUE
	Overview
	All attendees introduced themselves.
	Oliver Baybut (OB) provided an overview of the Proposed Scheme to the EA.
	Andrew Pattinson (AP) asked what is intended lifetime of the proposed development and whether or not there is an initial operational phase and then a subsequent future alternative lifetime?
	All attendees introduced themselves. Oliver Baybut (OB) provided an overview of the Proposed Scheme to the EA. Andrew Pattinson (AP) asked what is intended lifetime of the proposed development and whether or not there is an initial operational phase and then a subsequent future alternative lifetime?OB advised that the intended project lifetime is 60 years. The plant could operate for up to 60 years using the existing maintenance engineering capabilities on the site, so that's the extent of the life that it is looking at as a start. Once Carbon Capture and Storage (CCS) plant is fitted and operational at the Drax Power Station, unless the EA wants Drax to take it out and rebuild it in a completely different way, it will stay largely as it is because the CCS plant is designed to operate with particular solvents, and it is not the sort of plant that can change the solvent that is used for the capture.
	Flood Risk Technical Queries – Baseline
	Louise Markose (LM) provided short introduction and referred to the technical queries sent by Ela Szostak (ES) to the EA on 25/09/2021 which WSP would like to discuss on this call.
	Louise Markose (LM) provided short introduction and referred to the technical queries sent by Ela Szostak (ES) to the EA on 25/09/2021 which WSP would like to discuss on this call. LM stated that Soledad Berbel Roman (SBR) is a hydraulic modeller for the scheme. SBR presented slides to aid the  this discussion.
	Climate Change Allowance
	It is understood that the 2018 Upper Humber hydraulic model needs to be updated with the up-to-date climate change allowances. SBR stated that WSP would like to confirm climate change allowances which are to be used to update the model for the baseline scenario. SBR stated that the following approach is proposed:
	 Fluvial flows to be increased by 23% in line with the Central estimate of climate change in the Humber Estuary;
	 Tidal  levels to be increased by 630mm using the UKCP18 Marine Projections for a 2080s epoch in the London Estuary (data available for the nearest Estuary).
	AP confirmed that the peak river flow allowances should be determined based on catchments rather than river basin districts.  AP suggested for the sea level rise allowances to use the tables shown on the same climate change guidance pages as for peak river flows rather than outputs directly from the UKCP18. AP also stated that he noticed that RCP4.5 for London from the UKCP18 projections was proposed to be used. AP stated that it is incorrect as it should be RCP8.5 and it should be based on a specific grid cell that would be the nearest to the site, which would be in the Humber Estuary.   AP advised that WSP needs to go to the user interface on the UKCP18 website and find that.
	Claire Brown (CB) advised that if WSP would like to use the outputs from the UKCP18, the closest location to the site will be Immingham in the Humber Estuary.
	CB also asked whether WSP have access to the Humber Extreme Water Levels (EWL) hydraulic model and whether WSP plan to use these levels in assessment of the flood risk. CB advised that it is a 1D model and the EA modelled the in-channel levels from the UKCP18 outputs up the Estuary, what includes levels close to the Drax Power Station site. CB also advised that the model includes a range of climate change allowances and it will be useful if WSP have access to this information. LM advised that WSP requested the Humber Extreme Water Level model in July 2021 but that we still haven’t received it. Matthew Wilcock (MW) advised that he chased the WSP request internally within the EA but it is a bit of challenge.
	LM asked MW when the Humber EWL model will be provided to WSP. MW stated that he has been pushing for the model internally and will chase the request again.
	CB asked whether WSP need outputs from the Humber EWL model or the model itself. SBR replied that the outputs are needed to compare them with the outputs from the 2018 Upper Humber hydraulic model, which WSP has already received. CB advised that the EA is still working with the consultants on the Humber EWL model hence it may be difficult to have access to it. CB advised that the outputs from the model should be relatively easy to supply. CB advised that she may be able to help with delivery of the model outputs to WSP as it is a matter of licensing. MW and CB stated that they will have a chat after the call to solve that issue.
	LM advised that WSP purchased a hard drive so the data can be uploaded onto it and send back to WSP. The hard drive is ready to be sent to the EA.
	SBR wanted to clarify the allowances for sea level rise. SBR asked whether the input levels from the Humber EWL model should be used to determine which tidal water level we should use or shall we check the sea level rise allowances determined by river basin districts and shown in the current guidance (Table 2 of the guidance). CB replied that it will be useful to compare those two. CB also advised that from the planning perspective reference will be made to the guidance mentioned earlier by AP. CB also advised that on the UKCP18 website specific uplifts for Humber geography can be downloaded.
	It is understood that the 2018 Upper Humber hydraulic model needs to be updated with the up-to-date climate change allowances. SBR stated that WSP would like to confirm climate change allowances which are to be used to update the model for the baseline scenario. SBR stated that the following approach is proposed:
	EA to provide the Humber Extreme Water Level hydraulic model
	Credible Maximum Scenario
	Confirmation of H++
	SBR stated that it is proposed to use H++ of 1.9m for the sea level rise and the Upper End allowance of 48% for peak river flow given it is an existing power station. It is proposed to use these allowances for the defended scenario as a sensitivity test.
	AP advised that the proposed allowances need to consider the lifespan of the development. AP confirmed that these allowances can be used as a sensitivity test.
	LM stated that a lot of flooding is likely to occur during H++ scenario, LM asked who would determine the mitigation needed following the sensitivity test. Is that decision for Drax or what the EA would like to see?
	AP responded that with it being labelled as a sensitivity test, it's really to give the mitigation approach credibility to consider the alternative future climate impacts, hence it should be dealt with in the same way as other mitigation. If it cannot be implemented in the same way, alternative ways of managing it should be considered. AP stated that what the EA is looking for is that somewhere within the range of mitigation options, there is a way of mitigating that risk. If there is not, then potentially to look at sort of alternative mitigation strategies, whether or not that's looking at defence improvements or change to the design.
	LM wanted to clarify that the EA wants to see some level of mitigation for the H++ scenario whether it is a mitigation on site or increase in flood defences. AP replied that the EA position is that that risk can be mitigated, but it is not specific on quite how it needs to be done. AP also stated that the guidance talks about if that risk only exists in the sensitivity test, whether or not it's acceptable to delay the mitigation to future date sort following an adaptive pathway approach. AP advised that if the risk can be mitigated, the EA would like to see that.
	OB stated that the proposed development is significant and that Drax do not want to commit to spending money at the outside of the projects, but rather have been adapted versus project throughout its lifetime. AP agreed that it is adaptive approach.
	AP stated that one way of dealing with the risk is to delay incorporating mitigations until there is a greater certainty in the future that these impacts will actually materialize within the lifetime of the development.
	AP also stated that there are some developments which are more appropriate to adaptations than others. If development includes big infrastructure it may not be possible to do certain forms of mitigation down the line, which is why it is worth to consider it now and maybe look at building out in the first place so you don't need to be concerned about it at a later date.
	AP also stated that it is a sensitivity test and looking at the various climate change allowances it might be found that the difference and impacts at the Drax Power Station site is very minimal, in which case inbuilt mitigation might be quite easily achieved.
	SBR shared a screen showing the flood extent for the 1 in 200 year event H++ scenario which represent the worst case scenario. AP requested information how the model has been changed to derive this output. SBR explained that WSP have used the Upper Humber model defended scenario with tide level being increased to 1.9m.
	CB asked if the 1.9m uplift is for H++ scenario at 100 year span. SBR replied that it is for the 1 in 200 year span. CB stated that the H++ flood extent is very conservative and that the outputs from the Humber EWL will give more realistic information on the levels in this area rather than the Upper Humber model.   SBR confirmed that once we have the Humber EWL model we will check the water levels in the river channel adjacent to the site and compare to the H++ outputs.
	CB stated that thinking about it strategically is the development proposed in this area is likely to be adaptable into the future. Whether it can be adapted in the future if the reality looks like the worst case scenario just shown.
	LM asked OB if he has any comments whether from the operational perspective how likely is to adapt the scheme. OB advised that once the plant is built there is not much that can be done to the plant itself, but there is potential for some works to the landscape around the site which may help to mitigate potential impacts. Once the absorbers and regenerating columns are built there is not much opportunity to raise them. The buildings can be designed to be more resilient to flooding.
	SBR stated that it is proposed to use H++ of 1.9m for the sea level rise and the Upper End allowance of 48% for peak river flow given it is an existing power station. It is proposed to use these allowances for the defended scenario as a sensitivity test. AP advised that the proposed allowances need to consider the lifespan of the development. AP confirmed that these allowances can be used as a sensitivity test. LM stated that a lot of flooding is likely to occur during H++ scenario, LM asked who would determine the mitigation needed following the sensitivity test. Is that decision for Drax or what the EA would like to see?AP responded that with it being labelled as a sensitivity test, it's really to give the mitigation approach credibility to consider the alternative future climate impacts, hence it should be dealt with in the same way as other mitigation. If it cannot be implemented in the same way, alternative ways of managing it should be considered. AP stated that what the EA is looking for is that somewhere within the range of mitigation options, there is a way of mitigating that risk. If there is not, then potentially to look at sort of alternative mitigation strategies, whether or not that's looking at defence improvements or change to the design. LM wanted to clarify that the EA wants to see some level of mitigation for the H++ scenario whether it is a mitigation on site or increase in flood defences. AP replied that the EA position is that that risk can be mitigated, but it is not specific on quite how it needs to be done. AP also stated that the guidance talks about if that risk only exists in the sensitivity test, whether or not it's acceptable to delay the mitigation to future date sort following an adaptive pathway approach. AP advised that if the risk can be mitigated, the EA would like to see that. OB stated that the proposed development is significant and that Drax do not want to commit to spending money at the outside of the projects, but rather have been adapted versus project throughout its lifetime. AP agreed that it is adaptive approach.  AP stated that one way of dealing with the risk is to delay incorporating mitigations until there is a greater certainty in the future that these impacts will actually materialize within the lifetime of the development. AP also stated that there are some developments which are more appropriate to adaptations than others. If development includes big infrastructure it may not be possible to do certain forms of mitigation down the line, which is why it is worth to consider it now and maybe look at building out in the first place so you don't need to be concerned about it at a later date. AP also stated that it is a sensitivity test and looking at the various climate change allowances it might be found that the difference and impacts at the Drax Power Station site is very minimal, in which case inbuilt mitigation might be quite easily achieved.SBR shared a screen showing the flood extent for the 1 in 200 year event H++ scenario which represent the worst case scenario. AP requested information how the model has been changed to derive this output. SBR explained that WSP have used the Upper Humber model defended scenario with tide level being increased to 1.9m. CB asked if the 1.9m uplift is for H++ scenario at 100 year span. SBR replied that it is for the 1 in 200 year span. CB stated that the H++ flood extent is very conservative and that the outputs from the Humber EWL will give more realistic information on the levels in this area rather than the Upper Humber model.   SBR confirmed that once we have the Humber EWL model we will check the water levels in the river channel adjacent to the site and compare to the H++ outputs. CB stated that thinking about it strategically is the development proposed in this area is likely to be adaptable into the future. Whether it can be adapted in the future if the reality looks like the worst case scenario just shown. LM asked OB if he has any comments whether from the operational perspective how likely is to adapt the scheme. OB advised that once the plant is built there is not much that can be done to the plant itself, but there is potential for some works to the landscape around the site which may help to mitigate potential impacts. Once the absorbers and regenerating columns are built there is not much opportunity to raise them. The buildings can be designed to be more resilient to flooding. OB also stated that it would be good to agree with the EA where is the level of conservativeness or precaution which need to be considered. It would be good to agree that at the early stage as because if there is the threshold where all of a sudden there's a big impact by just a raise of a few millimetres then we need to know where we are on that scale.
	Storm Surge
	SBR stated that it is WSPs understanding that the current Upper Humber model accounts for storm surge within the tidal boundary maximum levels and therefore additional 2mm for each year on top of sea level rise is not required. SBR requested whether this is correct.
	AP replied that he will need to check it. AP also stated that he would encourage WSP to look at the Humber EWL outputs, which are likely to overrides the Upper Humber model. AP also states that he is fairly sure that the Hull outputs already accounts for the storm surges.
	SBR stated that it is WSPs understanding that the current Upper Humber model accounts for storm surge within the tidal boundary maximum levels and therefore additional 2mm for each year on top of sea level rise is not required. SBR requested whether this is correct. AP replied that he will need to check it. AP also stated that he would encourage WSP to look at the Humber EWL outputs, which are likely to overrides the Upper Humber model. AP also states that he is fairly sure that the Hull outputs already accounts for the storm surges. CB states that she is 98% sure that the Humber EWL model accounts for storm surges, but she will have to confirm that. CB stated that it is not a brand new model, it is just extension of the Upper Humber model and just updated figures run through it, but it doesn’t include waves impacts, but waves are not relevant to the scheme location.
	EA (CB) to confirm whether the Humber EWL model accounts for storm surge
	Proposed Design Flood Event
	SBR stated that the design flood event is proposed to be 0.5% AEP with climate change allowance (630mm) tidal event combined with a 1% with climate change allowance (23%) fluvial event breach scenario. SBR asked the EA whether they accept the proposed approach.
	AP stated as he understands the area where the scheme is located, is tidally dominated but it is a joint probability area of the River Ouse. AP advised to check the Humber EWL report which includes maps showing the area with tidal dominance only, fluvial dominance only and areas of joint probability. AP states that he thinks that the scheme is located in a joint probability area. AP advised that for the breach simulations to use the same design inflows. AP also stated that the hydrographs will be different depending if the   tidal or joint probability scenarios are used
	AP also advised that if WSP would like to narrow down the simulations to do, what the EA have tended to find is the tidal dominated scenarios will generate the greatest hazard for developments very close to the defences- is just get slightly higher head of water behind defences, but they're not quite as much volume through it over the course of 72 hours or so.
	SBR stated that the design flood event is proposed to be 0.5% AEP with climate change allowance (630mm) tidal event combined with a 1% with climate change allowance (23%) fluvial event breach scenario. SBR asked the EA whether they accept the proposed approach.AP stated as he understands the area where the scheme is located, is tidally dominated but it is a joint probability area of the River Ouse. AP advised to check the Humber EWL report which includes maps showing the area with tidal dominance only, fluvial dominance only and areas of joint probability. AP states that he thinks that the scheme is located in a joint probability area. AP advised that for the breach simulations to use the same design inflows. AP also stated that the hydrographs will be different depending if the   tidal or joint probability scenarios are usedAP also advised that if WSP would like to narrow down the simulations to do, what the EA have tended to find is the tidal dominated scenarios will generate the greatest hazard for developments very close to the defences- is just get slightly higher head of water behind defences, but they're not quite as much volume through it over the course of 72 hours or so.AP also advised that as WSP is looking for the maximum flood extents, they need be looking more towards the joint probability or fluvial scenarios. It depends on how much of the site WSP need to look at as to whether they need to run the maximum flood extent or a maximum flood hazard, potentially both.
	Confirmation of Breach Approach
	SBR showed a map showing the Upper Humber model combined breach scenario for the 1 in 200 year tidally dominated flood extent without climate change. The map considers breach locations closest to the scheme. SBR stated that it is proposed to run the same scenario but with updated climate change allowances.
	AP confirmed that the climate change will have to be accounted for. AP also advised that there will have to be an assumption as to how WSP will treat the defence that is breaching because they will overtop before it is breached. So potentially the input water level will be much higher than the height the flood defence so whether you're going to artificially raise the defence to breach it or are you going to leave the maximum breach level at the height of the flood defences. AP stated that this needs to be agreed with the EA.
	LM asked whether we can have another meeting with the EA after we receive the Humber EWL model to talk through this because a lot of these answers seem to be dependent on receiving that model and understanding the application of it. AP agreed that another meeting can be arranged.
	SBR stated that the current Upper Humber model includes 18 breach locations and the maximum flood extent for each of the breach locations can be viewed. SBR asked whether each breach location needs to be analysed individually or can we combine outputs from the breach locations closest to the site, as it will provide the worth case scenario for the scheme. SBR asked which method would be preferable by the EA.
	Discussion on the breach location was carried out.
	AP stated that the guidance says if you are running your own breach modelling, you are looking for the simulation that generates the greatest hazard to your site. AP stated that if you merged all the available breach simulations together and took a maximum, it will identify the maximum depth or the maximum hazard to the site from those existing breach locations. AP also stated that it needs to be considered whether there is a need for further breach location that could generate greater hazard to the development as proposed. AP asked David Piercy (DP) whether he would like to comment on that query.
	DP stated that the proposed approach is probably appropriate as it will provide the worst case scenario. DP stated that he recalls  that for the previous scheme only one breach location was considered, and it provided the worst case scenario. LM confirmed that for the Drax Repower project only one breach location to the north of the site was considered, and the mitigation was proposed based on that. LM asked the EA to clarify whether they want WSP to do almost like a sensitivity test again to check these five breach locations from the Upper Humber model versus one single location at the site, which will probably be the same location as we did for the Repower project. DP confirmed that yes, such exercise is worthwhile doing.
	Jim Doyle (JD) asked whether we will need to run several models here to get a single answer. SBR confirmed that we will have to run several different scenarios and compare the outputs. JD raised his concerns about the time and resource taken to do that. LM advised that the model is quite large and it takes a week to run it. LM stated that ideally we would like to assess only one breach location which gives the worst case scenario to the scheme. AP agreed with that and stated that we need to identify the breach location that generates the greatest hazard to the site. AP advised that the Upper Humber model is a very large model with only few selected breach locations considered, and it is often that development sites fall between locations where further breaches are needed to be considered. AP suggested to look at the flood defences near the site and try to work out location of a breach which would provide the worst case flooding. LM asked whether we can use the same breach location as it was used for Drax Repower project. AP stated that he is not familiar with that name. JD explained that it is a previous Drax project and that the EA is familiar with the hydraulic modelling outputs which supported that project as the EA reviewed and commented in them. DP asked to remind him the location of the breach used for the Drax Repower project. JD stated that as far as he remembers it is somewhere between breach point C and 5 used in the current Upper Humber model. Ela Szostak (ES) stated that for the Drax Repower project we used the previous Humber model, not the current one. JD added that the Repower project is not going ahead anymore.
	SBR shared a screen showing the breach location used for the Drax Repower project. The breach location used for the Repower project is located approximately  in the same location as breach location C used in the latest Upper Humber model. DP stated that this location looks probably like location that will have the greatest impact on Drax Power Station, and that is probably going to be the most sensible one to use. DP confirmed that the EA is happy with WSP using the same breach location as the one used for the Repower project. LM wanted to confirm if the EA is happy for WSP to run the breach scenario with that single breach location and the design event as discussed earlier, depending on the confirmation of tidal/fluvial influence. AP confirmed that it is correct.
	SBR showed a map showing the Upper Humber model combined breach scenario for the 1 in 200 year tidally dominated flood extent without climate change. The map considers breach locations closest to the scheme. SBR stated that it is proposed to run the same scenario but with updated climate change allowances. AP confirmed that the climate change will have to be accounted for. AP also advised that there will have to be an assumption as to how WSP will treat the defence that is breaching because they will overtop before it is breached. So potentially the input water level will be much higher than the height the flood defence so whether you're going to artificially raise the defence to breach it or are you going to leave the maximum breach level at the height of the flood defences. AP stated that this needs to be agreed with the EA. LM asked whether we can have another meeting with the EA after we receive the Humber EWL model to talk through this because a lot of these answers seem to be dependent on receiving that model and understanding the application of it. AP agreed that another meeting can be arranged.SBR stated that the current Upper Humber model includes 18 breach locations and the maximum flood extent for each of the breach locations can be viewed. SBR asked whether each breach location needs to be analysed individually or can we combine outputs from the breach locations closest to the site, as it will provide the worth case scenario for the scheme. SBR asked which method would be preferable by the EA. Discussion on the breach location was carried out. AP stated that the guidance says if you are running your own breach modelling, you are looking for the simulation that generates the greatest hazard to your site. AP stated that if you merged all the available breach simulations together and took a maximum, it will identify the maximum depth or the maximum hazard to the site from those existing breach locations. AP also stated that it needs to be considered whether there is a need for further breach location that could generate greater hazard to the development as proposed. AP asked David Piercy (DP) whether he would like to comment on that query. DP stated that the proposed approach is probably appropriate as it will provide the worst case scenario. DP stated that he recalls  that for the previous scheme only one breach location was considered, and it provided the worst case scenario. LM confirmed that for the Drax Repower project only one breach location to the north of the site was considered, and the mitigation was proposed based on that. LM asked the EA to clarify whether they want WSP to do almost like a sensitivity test again to check these five breach locations from the Upper Humber model versus one single location at the site, which will probably be the same location as we did for the Repower project. DP confirmed that yes, such exercise is worthwhile doing. Jim Doyle (JD) asked whether we will need to run several models here to get a single answer. SBR confirmed that we will have to run several different scenarios and compare the outputs. JD raised his concerns about the time and resource taken to do that. LM advised that the model is quite large and it takes a week to run it. LM stated that ideally we would like to assess only one breach location which gives the worst case scenario to the scheme. AP agreed with that and stated that we need to identify the breach location that generates the greatest hazard to the site. AP advised that the Upper Humber model is a very large model with only few selected breach locations considered, and it is often that development sites fall between locations where further breaches are needed to be considered. AP suggested to look at the flood defences near the site and try to work out location of a breach which would provide the worst case flooding. LM asked whether we can use the same breach location as it was used for Drax Repower project. AP stated that he is not familiar with that name. JD explained that it is a previous Drax project and that the EA is familiar with the hydraulic modelling outputs which supported that project as the EA reviewed and commented in them. DP asked to remind him the location of the breach used for the Drax Repower project. JD stated that as far as he remembers it is somewhere between breach point C and 5 used in the current Upper Humber model. Ela Szostak (ES) stated that for the Drax Repower project we used the previous Humber model, not the current one. JD added that the Repower project is not going ahead anymore. SBR shared a screen showing the breach location used for the Drax Repower project. The breach location used for the Repower project is located approximately  in the same location as breach location C used in the latest Upper Humber model. DP stated that this location looks probably like location that will have the greatest impact on Drax Power Station, and that is probably going to be the most sensible one to use. DP confirmed that the EA is happy with WSP using the same breach location as the one used for the Repower project. LM wanted to confirm if the EA is happy for WSP to run the breach scenario with that single breach location and the design event as discussed earlier, depending on the confirmation of tidal/fluvial influence. AP confirmed that it is correct.AP advised that there is a breach model guidance that is available for this area. The modelling approach which is to be prepared by WSP will be compared with that guidance to make sure that the proposed approach is going to be acceptable by the EA modelling team. AP also advised that alternatively he can send the breach model guidance to WSP so we can compare it against out model scope.  LM stated that it would be good to have that guidance so we make sure our modelling scope complies with the EA guidance.
	AP to provide breach model guidance
	How future fate of defences is accounted for, e.g. Humber 2100++, or upstream changes (i.e. the step through Selby)
	SBR asked for explanation of the above statement received on 17/08/2021 as part of the consultation. What WSP need to account for?
	AP stated that it links with the adaptive approach and WSP need to look at how the future flood defences throughout the Humber Estuary need to be managed over the next 100 years and there is not one single approach to how those defences will be managed because of a whole range of reasons. AP stated that it means that as we move forward the flood risk throughout the estuary will change, whether we raise defences or whether we potentially remove parts of defences or lower defences, or look at outer estuary interventions, all that will affect the flood risk throughout the entire tidal floodplain, including Drax and Selby. AP stated that a Flood Risk Assessment needs to evidence based so it needs to look at some these options to ensure that the risk is suitably managed throughout. The Humber EWL datasets and the Upper Humber datasets look only at one future – how sea level rise or peak river flow will change as we go forward, without any changes to the flood defences. AP stated that now it is known that if we raise flood defences throughout parts of the estuary, flood risk elsewhere is going to increase.
	Discussion on the strategic impact of change to the flood defences in the Estuary were carried out.
	SBR asked for explanation of the above statement received on 17/08/2021 as part of the consultation. What WSP need to account for?AP stated that it links with the adaptive approach and WSP need to look at how the future flood defences throughout the Humber Estuary need to be managed over the next 100 years and there is not one single approach to how those defences will be managed because of a whole range of reasons. AP stated that it means that as we move forward the flood risk throughout the estuary will change, whether we raise defences or whether we potentially remove parts of defences or lower defences, or look at outer estuary interventions, all that will affect the flood risk throughout the entire tidal floodplain, including Drax and Selby. AP stated that a Flood Risk Assessment needs to evidence based so it needs to look at some these options to ensure that the risk is suitably managed throughout. The Humber EWL datasets and the Upper Humber datasets look only at one future – how sea level rise or peak river flow will change as we go forward, without any changes to the flood defences. AP stated that now it is known that if we raise flood defences throughout parts of the estuary, flood risk elsewhere is going to increase. Discussion on the strategic impact of change to the flood defences in the Estuary were carried out.SBR wanted to confirm whether a qualitative assessment, like checking the flood defences condition and levels in the area of the proposed scheme and compare them with the in-channel water levels at the different cross sections, is expected. CB stated that she will have to figure out what uplifts in that part of the Estuary could be as a result of decision about future management of defences in other parts of the Estuary. That information can be used as an uplift in the same way that a sea level risk is considered as an uplift for that section of the Ouse. It is a sensitivity test to check whether you can mitigate against the potential impacts.
	Hydrology
	WSP to issue a modelling and hydrology scope to the EA
	Residual Risk
	SBR stated that to assess a residual risk for the scheme it is proposed to use a breach scenario as assumed this will give the maximum water levels when compared to overtopping.
	SBR stated that to assess a residual risk for the scheme it is proposed to use a breach scenario as assumed this will give the maximum water levels when compared to overtopping. DP confirmed that the proposed approach is acceptable.
	Baseline Model
	SBR asked whether the EA would like to approve the baseline model before we introduce the scheme into it.
	SBR asked whether the EA would like to approve the baseline model before we introduce the scheme into it. DP confirmed that the EA needs to approve the baseline model. Matthew Wilcock (MW) stated that he will make the EA’s Data Team aware that such scope will come through so they can prepare the resources for this task. DP advised that there is a 4 weeks turnaround for review of the model.
	Scheme Model
	SBR asked whether the EA would like to sign off the scheme model prior to DCO submission.
	SBR asked whether the EA would like to sign off the scheme model prior to DCO submission. DP confirmed that it would be sensible if the EA sign off the model prior to DCO submission to avoid changes to the model at the DCO stage.
	Environmental Permits
	DP confirmed that environmental permit is not needed for works in the defended areas of Flood Zone 3, unless these works are located within 16m of flood defences. Environmental permit will be required for works located in undefended areas of FZ3.
	DP confirmed that environmental permit is not needed for works in the defended areas of Flood Zone 3, unless these works are located within 16m of flood defences. Environmental permit will be required for works located in undefended areas of FZ3. Ela Szostak (ES) asked if permit is required for tree planting in the proposed mitigation area indicated to be undefended area of Flood Zone 3. DP confirmed that permit will be required for tree planting only in the area within 16m of flood defences. DP added that permit will be required if tree planting is associated with ground raising
	Floodplain Compensation
	SBR asked if floodplain compensation is required in defended areas.  DP stated that floodplain compensation may be required for permanent structures if they displace flood flows in defended areas. If it is shown that these structures do not increase risk elsewhere, compensation may not be required. DP confirmed that for laydown areas in floodplain, compensation will not be required, as these are temporary.
	SBR asked if floodplain compensation is required in defended areas.  DP stated that floodplain compensation may be required for permanent structures if they displace flood flows in defended areas. If it is shown that these structures do not increase risk elsewhere, compensation may not be required. DP confirmed that for laydown areas in floodplain, compensation will not be required, as these are temporary. CB confirmed that volume for volume compensation is not required for tidal floodplain, but if there is obvious flood flow route which is impacted by the proposed scheme, that will have to be mitigated to ensure no increase in the risk of flooding elsewhere.
	Programme
	LM provided a rough programme:
	- Have another meeting with the EA once we receive the Humber EWL model, which we hope to receive by 1st October 2021;
	- WSP to review the model and have another meeting with the EA in a week commencing 11th October to allow WSP prepare a model scope;
	- Deliver the baseline model to the EA around week commencing 15th November;
	- Receive comments from the EA by the end of 2021;
	- Scheme modelling starts in January 2022 (3rd design freeze is planned for 14th January).
	SBR raised concerns that we still haven’t received the Humber EWL model and we are not sure how it will impact the Upper Humber model we are currently using.
	LM provided a rough programme:Have another meeting with the EA once we receive the Humber EWL model, which we hope to receive by 1st October 2021;WSP to review the model and have another meeting with the EA in a week commencing 11th October to allow WSP prepare a model scope;Deliver the baseline model to the EA around week commencing 15th November;Receive comments from the EA by the end of 2021;Scheme modelling starts in January 2022 (3rd design freeze is planned for 14th January).SBR raised concerns that we still haven’t received the Humber EWL model and we are not sure how it will impact the Upper Humber model we are currently using.LM stated that we need to finalise our reports – Flood Risk Assessment and Water Chapter of the Environmental Statement, around February – March, as DCO submission is in April 2022.
	NEXT MEETING

	An invitation will be issued if an additional meeting is required.
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	Discussion on the modelling approach proposed by WSP and described in Flood Modelling Technical Note issued to the EA on 30th November 2021.
	Andrew Pattinson (AP) advised that the proposed climate change tidal uplift calculated as described in the Technical Note is very conservative and in reality the tidal uplift for the Drax site can be less significant.
	Andrew Pattinson (AP) advised that the proposed climate change tidal uplift calculated as described in the Technical Note is very conservative and in reality the tidal uplift for the Drax site can be less significant. Oliver Baybut (OB) asked AP if he can provide this revised tidal uplift so WSP can use it in the model. AP confirmed that he will provide the figures by the ned of the week.
	AP to provide climate change tidal uplift figures which are to be used in the model
	10/12/2021
	AP advised that the scenarios proposed to be run seem to be reasonable, but he will have to confirm that with the EA’s Modelling Team.
	AP to confirm the scenarios which are to be run with the EA’s Modelling Team
	ASAP
	EA confirmed that they agree with the proposed modelling approach described in the Technical Note.
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	BACKGROUND
	WSP has been appointed by Drax Power Limited to undertake a Flood Risk Assessment (FRA) and Environmental Statement (ES) to support the works for the proposed Bioenergy with Carbon Capture and Storage (BECCS) Scheme (‘the Proposed Scheme’) at Drax Power Station, North Yorkshire.
	This Technical Note provides a description of the approach proposed for the hydraulic modelling which will be carried out to support the FRA and ES for the Proposed Scheme. Considering the complexity of the information provided by the Environmental Agency (EA) during recent consultation, WSP would like to seek an agreement with the EA on the modelling approach to ensure that it fits for purpose.
	In 2016 JBA undertook the hydraulic modelling of the Upper Humber (including the 2016 climate change allowances) covering the tidal estuary and the rivers flowing into it which present have the potential to be a major source of flood risk to Drax Power Station.
	In 2020 Jacobs undertook the modelling of extreme water levels (EWL) for the whole Humber catchment to support a better flood risk management of the Humber 2100+ project and the wider needs of the Environment Agency and partner organisations.
	A hydraulic modelling exercise including the latest 2021 climate change allowances is required to support the works at Drax Power Station associated with the Proposed Scheme. The proposed methodology to undertake this work is described in the following section.

	MODELLING APPROACH
	WSP has been provided with the following data:
	 Hydraulic model of the Upper Humber (JBA Consulting, 2016);
	 Hydraulic model of extreme water levels (EWL) (Jacobs Consulting, 2020);
	 Breach of defences guidance (Environment Agency, 2017).
	The Upper Humber hydraulic model is a 1D-2D hydrodynamic model built using Flood Modeller Pro and TUFLOW. The model was built with the best available data at the time, however updated hydrology and climate change allowances have been released since the model was built. The EWL model is a 1D model built in Flood Modeller developed specifically for the Humber 2100+ project and calibrated to seven historical flood events, including the December 2013 tidal surge. It must be noted that the EWL model did not consider the latest 2021 climate change allowances.
	It should be noted that WSP are presenting the modelling approach which includes the tasks required to complete the baseline modelling only. This is due to the Proposed Scheme design and potential mitigation required being unclear at the time of writing this note.  Therefore, the proposed tasks to complete the baseline modelling to support the works at Drax Power Station are as follows:
	 The 1D EWL model will be re-run and fluvial inflows derived from the 1D EWL model on the River Ouse, River Aire, River Don and River Trent at the top of the dark blue river branches and tidal boundary applied downstream of Spurn Point gauge will be applied to the 1D-2D Upper Humber model. Fluvial and tidal inflows will be applied at the locations shown in red in Figure 1 below:
	 Sea level rise allowances are derived based on the current UKCP18 climate change projections for the UKCP18 ”RCP 8.5” climate change scenario, in accordance with the recommendations in the current (July 2021) version of the Environment Agency’s climate change allowances for schemes and strategies. According to this, an uplift of 782 mm should be used for the Humber Estuary, Epoch 2080. Therefore, this uplift will be applied into the corresponding tidal boundary derived from the 1D EWL model.
	 River flow allowances will be applied based on the published current (October 2021) version of the Environment Agency’s climate change allowances for schemes and strategies3 and flood risk assessments. Fluvial flows will be increased by 23% for the Ouse and Aire catchments, 28% for the Don catchment and 29% for the Trent catchment in line with the Central estimate of climate change in the Humber Estuary for the 2080s.
	 As the Proposed Scheme is classified as a nationally significant infrastructure project (NSIP) a sensitivity analysis will be carried out to assess the flood risk from a credible maximum climate change scenario. The H++ climate change allowance for sea level rise (1.9 m) and the upper end allowance for peak river flows will be used.  Therefore, fluvial inflows will rise as follows:
	 48% for the River Ouse catchment.
	 51% for the River Aire catchment.
	 60% for the River Don catchment, and
	 62% for the River Trent catchment.
	 The joint probability (JP) analysis undertaken in the EWL model has identified the JP type which produces the maximum levels. The blue dots represent the pure tidal event, red dots pure fluvial and the green dots show where the JP scenarios result in the maximum level. According to this, the section of the River Ouse in the proximity of Drax Power Station is tidally influenced for the present-day scenario (See Figure 2). However, this area is dominated by a JP event in the future day scenario (Figure 3).
	/
	/
	Based on this analysis and the Proposed Scheme’s design life span, the following events will be run for the defended future day scenario (2121H):
	The above return periods will be run for the 2021 July climate change allowances described previously and for the H++ sensitivity analysis.
	 Breach modelling of the flood defences is required to assess the greatest hazard to the Site. The breach location used previously for the Drax Repower project will be used since it was demonstrated at that time to provide the worst-case scenario in this area; the proposed location is shown in Figure 4.
	/
	 The breach model will be developed as a standalone TUFLOW model using the TUFLOW embankments from the Upper Humber defended model.  The breach levels will be set up to the adjacent floodplain level for this location, with a width of 20 m in case of reinforced concrete banks and 50 m for earth banks according to Table 2 of the Environment Agency’s breach of defences guidance. A variable TUFLOW z-shape command will be used to close the breach after 72 hours.
	 Water level results from the EWL model will be extracted at the nearest Flood Modeller node to the breach location.  The event providing the highest water levels and flood extent for the defended future day scenario will be used to run the breach scenario. Water levels extracted from the EWL model node CS46 will be used as inflows for the breach scenario as shown in Figure 5.
	Breach ID
	Node ID EWL Model
	Breach Repower
	CS46
	/
	 The breach will be set up to one hour before peak water levels at the Flood Modeller node adjacent to the breach location. To allow sufficient time for the floodwater to spread to its maximum extent, the breach model will be run for up to 200 hours.
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	Introductions
	Flood Modelling Technical Note 08-02-22
	Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022.
	Main areas to seek agreement on are:
	 Changing the design event to FT2.
	 Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.
	R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach:
	 Upper end allowance (Epoch 2050s) for peak river flows:
	• 29% for the River Ouse catchment.
	• 31% for the River Aire catchment.
	• 36% for the River Don catchment, and
	• 38% for the River Trent catchment.
	 Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies.
	AP asked about the rational for reduced lifetime of the development.
	JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that.
	AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination.
	JD said it was the same as the Keadby project.
	AP asked if after 25 years the infrastructure will be removed?
	JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented.
	AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years.
	AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life.
	AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime.
	AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change.
	AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available.
	AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).
	Humber Hull Frontages (EA led scheme) was in place a 5 years ago.
	AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in.
	AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible.
	Action to look at the refresh Easington is on East Riding Planning Portal.
	EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years.
	Flood Modelling Technical Note 08-02-22Soledad (SBR) led the discussion on the modelling approach proposed by WSP and described in the Flood Modelling Technical Note issued to the EA on 8th February 2022. Main areas to seek agreement on are: Changing the design event to FT2. Utilising current built footprints which are to be demolished for no loss of floodplain and no offsite change.R Highlighted that the proposed design life has changed from 60 years to 25 years and outlined the revised climate change approach: Upper end allowance (Epoch 2050s) for peak river flows: • 29% for the River Ouse catchment. • 31% for the River Aire catchment. • 36% for the River Don catchment, and • 38% for the River Trent catchment. Sea level rise uplift of 252.6mm based on Environment Agency’s climate change allowances for schemes and strategies. AP asked about the rational for reduced lifetime of the development. JD outlined that the 25-year design life will take Drax beyond the 2050 net zero target set out by the government. It doesn’t seem rational to extend the design life beyond that. AP highlighted that with the 25 years it is quite short time and will get asked on it at the examination. JD said it was the same as the Keadby project. AP asked if after 25 years the infrastructure will be removed? JD stated that he doesn’t think we can make that assumption. We did not expect Drax Power Station to be operating into the 2020s given when it was built. JD stated that the buildings are likely to be there, but BECCS Scheme is not expected to be operational after 25 years At this stage it is not anticipated that the buildings will be repurposed  for other uses or technology. However, if it is the case, appropriate mitigation measures will be designed and implemented. AP advised that if the buildings will remain, the mitigation needs to be reassessed for beyond 25 years. AS replied that that it has already been considered as aspects of the modelling was also carried out for the 60 year design life. AS WSP will take this point away and discuss with the Drax team to see what they are willing to commit to beyond the 25 years lifetime. AP Make it clear in the FRA that we have considered the extended lifetime, considered the increased flood risk in the future and we haven’t mitigated but we have considered how we may mitigate it. Also outline the uncertainty around climate change. We have an extra 20-25 years to see how the river flows may change. AP advised that there are similar schemes which retrofit mitigation. AP stated that adaptive approach should be followed. Evidence needs to be provided that the mitigation is feasible to be implemented after 25 years if it is required. May have a condition or separate legal agreement that in 25 years need to re-look at the flood risk. Delay the decision and mitigation until more information is available. AP Easington Gas terminal has been in place since 1990s and recently been renewed (a couple of years ago).Humber Hull Frontages (EA led scheme) was in place a 5 years ago. AS Lincolnshire Lakes is an example. AP to ask colleagues about how the conditions were put in. AP regarding managed adaptations need to demonstrate at the outset that adaption is reasonably possible at a later time. So it doesn’t look like we are proposing something that is impossible. Action to look at the refresh Easington is on East Riding Planning Portal. EA happy that the lifetime can be 25 years if we can demonstrate how we will make the scheme safe after 25 years. AP confirmed that WSP have used the Upper Climate Change allowances for peak river flow which are recommend being used as a sensitivity test. More normally the central and higher central allowances would be used. Therefore, the modelling has been carried out adopting a precautionary approach so in theory WSP have assessed a longer lifetime for a more likely climate change scenario. Recommend outlining this approach in the FRA.
	AP to action
	AP to actionWSP to action
	Flood Design Events
	SBR outlined the revised assessment scenarios.
	AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life.
	SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.
	AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event.
	AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up.
	AP the FT2 scenario is the most consequential?
	AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test.
	Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme.
	AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design.
	LM we need a single design flood event.
	AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:
	 FT2 Design Event;
	Flood Design Events SBR outlined the revised assessment scenarios. AS outlines that the FD is an extreme scenario. The area is fluvially dominated so some of the design events should be used for sensitivity and some for the design life. SBR WSP reviewed the Upper Humber Extreme Water Level Model and we consider FT2 scenario as the revised design flood event and the other events as a sensitivity test.AP the design flood PPG guidance says generally for a fluvial dominated area the 1% design event is used and generally 0.5% for a tidally dominated area. The EA use the word generally rather than specifically. The EA use the guidance to inform that where there is a tidal influence then the 0.5% should be used. So the design event for the scheme is 0.5% AEP event. AS overall in joint probability terms the scenario is still tidally dominated (100 year on the Ouse, 10 year tidal, 1 in 20 year on the Don, 1 in 50 year on the Aire). Thus, we are still assessing the 1 in 200 year event it’s just how it is made up. AP the FT2 scenario is the most consequential?AS no it’s the most pragmatic, the most consequential is FD scenario which has been proposed to be used as a sensitivity test. Given the chance of all those events happening at the same time is quite rare. The Ouse being in a 200 year flood is not appropriate given its a fluvially dominated scheme. AP stated that the table showing the different scenarios in the Humber Extreme Water Level Model report was carried out by the framework consultant and has gone through QA, hence the FD scenario cannot be ruled out as it has been considered as potential scenario that may happened. AP advised that if the FD scenario is discounted as a design event, evidence needs to be provided that this scenario has been somehow considered in the design. LM we need a single design flood event. AP FT2 scenario is acceptable as a design flood event and seems a sensible approach. As fluvial flooding on the Ouse is the dominant event and the site is on the River Ouse.  AP agreed that the following scenarios are used in the assessment:FT2 Design Event;FT1, FT5, T, FD will be used as a sensitivity test.
	Mitigation
	Floodplain compensation
	AS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme.
	SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up.
	Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage.
	AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.
	AS stated, that we will show total footprint currently and total footprint the future (pre and post-development).
	DP confirmed that it is a sensible approach.
	AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free.
	AP advised that post-development modelling may not be required if the footprint balance can be justified.
	AP advised that the following potential flood compensation are to be considered:
	- Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;
	- Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.
	AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change.
	AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain.
	AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.
	AP agreed with that statement.
	Freeboard
	AS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.
	AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard.
	AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.
	AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard.
	AS we have insight into that from the other modelling done. AP agreed.
	The floodplain depths are not going to change significantly.
	AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard.
	AP so all the scenarios that have been run are within the residual risk levels?
	AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.
	AP have you got an insight on the breach modelling what are the modelled depths?
	Mitigation Floodplain compensationAS we are still working on the mitigation, but what appears likely is that the existing footprint of the buildings will be more than what is going to be developed as part of the scheme. SBR presented the flood maps with the indicative footprints of the Proposed Scheme. The Proposed Scheme consists of Above Ground Installation (AGI), the southern area and the main area in the west is where we are most interested, and the modelling is showing flood depths of 200mm for FT2 and up to 600mm for other scenarios. Cooling towers are outside of the scheme and have their own drainage channels which the flood waters would just top up. Within the main area of works (western part of the Scheme) there are several existing buildings that will be demolished and pipes that will be above ground level, as well as areas that are bunded. So if we were not to do anything those buildings would already be there and in the floodplain so if we replace with the same or less footprint we will not be displacing any of the floodplain storage. AP confirmed that no compensation will be required if it can be proved that the footprint of demolished solid buildings/bunded areas are equal or less than the footprint of the proposed solid buildings. No change in floodplain displacement in Flood Zone 3 is expected by the EA. AP advised that if there is a floodplain displacement, come back to the EA to talk about what is an acceptable change.AS stated, that we will show total footprint currently and total footprint the future (pre and post-development). DP confirmed that it is a sensible approach. AP also advised that it would need to be demonstrated that those existing buildings which are to be demolished do not flood. The existing guidance states that it has to be a solid building that does not flood. AP advised that it is referenced in PPG – Solid Buildings and Infrastructure and it is linked with functional floodplain and how to define it. AS stated that we will have a think about how best to demonstrate this once we have done the calculations, noting that it is possible to flood proof these buildings now under permitted development rights and thus they would be classed as being flood free. AP advised that post-development modelling may not be required if the footprint balance can be justified. AP advised that the following potential flood compensation are to be considered:Residual risk – breach scenario -volume for volume compensation is expected beyond any increase in built footprint;Sensitivity test – need to consider displacement of hazard, change in hazard band, change in speed in onset or change in a local planning allocation.AS stated that Drax BECCS is not located in a major flow route so we should not have a change in flood hazard, onset, so hopefully we will not see a major change. AP agreed with that statement. Hopefully you can balance the footprint so any change will be negligible and therefore do not need to continue to model something on the fringes of the floodplain. AS stated that then we do need to be concerned about the change in hazard as the buildings changing very marginally on the edge of the floodplain.AP agreed with that statement.FreeboardAS advised that the mitigation will be provided by either replacement of the buildings or put the sensitive infrastructure on plinths raised above the envisaged flood levels.AS advised that the freeboard may not be exactly 600mm, we may use some of the other extreme modelling to set the freeboard. AP advised that there is a new guidance on freeboard allowances “Accounting for Residual Uncertainty”, which includes a fluvial freeboard update. AP confirmed that WSP local knowledge is more appropriate for the Proposed Scheme, than the guidance. Should reference this new guidance in the report, but also state that we are using local knowledge on understanding of risk and depths to set the freeboard. Rather than using the wider guide which may mean we need to look at 900mm. Make sure we state why we have not followed that guidance.AS stated that the proposed freeboard will not be a standard 300mm or 600mm freeboard. AS we have insight into that from the other modelling done. AP agreed. The floodplain depths are not going to change significantly. AS advised that the slab levels for sensitive infrastructure are proposed to be set at flood levels envisaged for the FT2 design scenario plus freeboard, providing that the other sensitive test flood levels are under that.  AP confirms that this is an acceptable use of freeboard. AP so all the scenarios that have been run are within the residual risk levels? AS this still needs to be determined, but this is the thought process at the moment. Also accounting for the practicalities of operation side of the site.AP have you got an insight on the breach modelling what are the modelled depths?  SBR we are currently running the model for FT2 and FT1, but the results have not been reviewed prior to the meeting. It looks like the levels of FD is the worst case. This will be confirmed.
	Breach assessment
	AS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.
	AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels.
	AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.
	JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed.
	JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme.
	AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA.
	CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI.
	JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected.
	CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood.
	AP confirmed that the approach is acceptable.
	AP confirmed that there are no significant concerns at the moment on the scheme.
	AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.
	AP asked if a statement of common ground (SoCG) been put together.
	AS advised that we are in the process of developing it.
	JB advised that it the SoCG is planned to be submitted to PINS at the end of April.
	AS stated that a further discussion with EA may be needed to close out remaining issues.
	AP stated that would be useful to have a discussion on the SoCG.
	RJ confirmed that the EA have not seen it.
	Action for WSP to determine when it will be appropriate to share it with the EA.
	Modelling Review
	AP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review.
	In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results.
	AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.
	Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement.
	AS to send the Statement of Common Ground to RJ at the EA for agreement.
	Breach assessmentAS stated that it is proposed to do the breach on FT1 and FT2 scenarios. FT1 scenario is very similar to FD scenario. Results have not yet finished but that is where the direction will be.AS asked if the EA agree that breach scenario is more of a residual risk rather than the design flood event and that will not be used to set platforms and plinth levels. AP advised that evidence will have to be provided that the Scheme is operational during breach or it can be shut down safely and people can be evacuated to higher grounds. If the elements of critical infrastructure can be put on plinths then it can be dealt with in a practical way.  JB explained that Above Ground Installation (AGI) consist of pipes coming up from the ground. CS confirmed that they are just pipework which water would not affect. CS also stated that there will be a small kiosk which can be mitigated if needed. JB highlighted that there are 3D models to show to the EA which would help with understanding the scheme. AS stated that just before or just after the FRA is submitted, we can have a call with the EA to help explain the scheme and help interpret the FRA. CS explained the scheme compressor buildings likely to be raised up to protect the plant in the building. East of the compressor buildings there will be a bunded tank storage farm. There will also be a number of switch rooms that sit elevated from ground level. The high-level pipe rack is raised. Which links to the AGI. JB / CS the site is raised slightly around 6m AOD. The bulk of the infrastructure is not going to be affected. CS stated that once we the flood levels are known we can look at the infrastructure and buildings and consider the protection to ensure they do not flood. AP confirmed that the approach is acceptable. AP confirmed that there are no significant concerns at the moment on the scheme.AS stated that there is not much time left to prepare for the DCO submission, and Drax/WSP may have to come back with an addendum to the FRA once it is submitted.AP asked if a statement of common ground (SoCG) been put together.AS advised that we are in the process of developing it.JB advised that it the SoCG is planned to be submitted to PINS at the end of April.AS stated that a further discussion with EA may be needed to close out remaining issues.AP stated that would be useful to have a discussion on the SoCG.RJ confirmed that the EA have not seen it.Action for WSP to determine when it will be appropriate to share it with the EA.Modelling ReviewAP advised that the modelling results presented to date are not showing any significant unusual results. But as its DCO and FZ3 the model needs to go through a review. In the SoCG it should be stated that this review will happen but that the EA are comfortable with the results. AP advised that the modelling does not seem unexpected, the breach results may show a little bit more.Agree in the statement of common ground that the results don’t look unexpected. That the EA is broadly in agreement with the results and that a formal model review needs to be carried out. This can be done in the 6 months after submission, pre hearings with a view to seeking agreement. AS to send the Statement of Common Ground to RJ at the EA for agreement. AS we will be in touch on the building footprint and the breach results perhaps as a one page technical note so there are no surprises when the applications lands.
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