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Technical Note 

Subject – Keadby 3 cooling water abstraction flood risk 

Introduction  
AECOM Limited (‘AECOM’) has been commissioned by Keadby Generation Limited (KGL) to prepare a 

Flood Risk Technical Note, which will form part of an abstraction licence application by Canal and River 

Trust (‘the Trust’) to supply cooling water for a proposed low carbon gas fired generating station 

located on land within the Keady Power Station site at Keadby, Scunthorpe DN17 3EF known herein 

as ‘Keadby 3’. 

Purpose of this document 
To support the operation of Keadby 3, there is a need for a water-cooling process to take place which 

will require a total volume of 27.4 Ml/d for baseload operation. The preferred option for sourcing 

cooling water is to abstract from the nearby Stainforth and Keadby Canal (here after referred to as 

‘the canal’). The abstraction is proposed to be located adjacent to the abstraction for Keadby 2 Power 

Station (under construction) between Keadby Lock and Thorne Lock on an impounded section of the 

canal.  

The Trust is applying to the Environment Agency for an Abstraction Licence [CRT to confirm whether 

this is a new licence of variation with EA] to authorise the proposed Keadby 3 abstraction.  This 

Technical Note assesses the potential flood risk impacts associated with the proposed abstraction 

from the canal. The design of the abstraction structure and associated civils works is at concept stage, 

and this assessment is based on the information currently available i.e. that the proposed abstraction 

is likely to be very similar to the recently constructed intake and abstraction for Keadby 2 Power 

Station. There may be a requirement for further analysis assessment once the detailed design for 

Keadby 3 is finalised. 

In order to facilitate the proposed water abstraction from the canal without impacting the normal 

operating water level in the canal, upgrade works to the Keadby Lock threshold are required. These 
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works, although minor in nature, have the potential to impact flood risk associated with the canal. For 

assessment purposes, the reach of potential impacts (i.e. study area) has been assumed to include the 

canal from Keadby Lock back to Doncaster Lock (the start of the Keadby Canal and its junction with 

the River Don).  Therefore, this assessment has focussed on the Sheffield and South Yorkshire 

Navigation – Stainforth and Keadby Canal (Keadby Lock to Doncaster Lock). 

Site description 
The final proposed water abstraction location has not yet been finalised.  However, in accordance with 

Rochdale Envelope principles, the application for Development Consent Order (DCO) includes an area 

within which the proposed abstraction would need to be sited (Work 4A).   

 

Figure 1: Location of Proposed Canal Water Abstraction (Work 4A) 

The proposed abstraction would therefore be positioned on the northern bank of the canal located 

south of the main power plant within the proposed Keadby 3 site. The highlighted area on Figure 2 

indicates the area within which the abstraction is proposed to be located and the position of Keadby 

Lock.  
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Figure 2: Location of Proposed Abstraction and Keadby Lock 

The canal connects the River Don and River Trent and flows around the urbanised residential 

settlements of Stainforth, Kirk Bramwith, Barnby Dun and Kirk Sandall whilst flowing through Thorne 

and Doncaster. The canal also traverses the South Humberside Main Line and the M18 motorway.  

Local hydrology 
The proposed abstraction location lies approximately 750m west of the tidal River Trent which flows 

in a northerly direction towards the Humber. Approximately 785m to the north of the proposed 

abstraction location, beyond Keadby Common is Warping Drain, an ordinary watercourse maintained 

by the Isle of Axholme and North Nottinghamshire Water Level Management Board (‘the IDB’) that 

flows east and into the tidal River Trent via sluice gates. Warping Drain includes Paupers Drain; an 

artificial waterbody influenced by tidal locking with flood embankments on either side.  
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To the west of the proposed abstraction location is the Keadby Boundary Drain, an ordinary 

watercourse maintained by the IDB that flows into Warping Drain via a sluice with flood gates. South 

of the proposed abstraction location there are a number of watercourses running west to east in 

parallel with each other. These include the North Soak Drain and the South Soak Drain, which flow 

either side of the Sheffield and South Yorkshire Navigation – Stainforth and Keadby Canal. The North 

and South Soak Drains flow into the Three Rivers a short distance to the south, and then this connects 

with the River Trent via sluice gates and Keadby Pumping Station, which is a major pump draining the 

Isle of Axholme. These three watercourses and the River Trent are all main rivers. The Sheffield and 

South Yorkshire Navigation – Stainforth and Keadby Canal is linked to the River Trent via Keadby Lock 

and managed by the Trust. 

Existing System 
Canal systems are well maintained watercourses; however, there are still instances where they may 

present a flood risk due to overtopping or failure. The Canal, like all other canals, is monitored and 

kept at specific levels to ensure safe passage for canal users. In this case, the process is automated 

and involves technology known as MEICA SCADA (Mechanical, Electrical, Instrumentation, Control and 

Automation Supervisory Control And Data Acquisition). This system is set up to automatically operate 

and control a number of sluices along the Canal to ensure the water in the Canal stays at the 

appropriate depth for boats to use. These systems are present at a number of locks across the canal 

of which are shown in Figure 3.  

 

Figure 2 – Canal overview 

The normal water level, as confirmed by the Trust, of the Thorne Lock to Keadby Lock pound is set at 

4.35 metres Above Ordinance Datum (mAOD) (known as ’Zero Level’). It is within this pound that the 

abstraction and proposed upgrade works are to take place. The SCADA technology is designed to 

minimise variation from the normal maintained water level and is set with a 50 mm +/- tolerance, 

therefore any breach of this tolerance will result in the sluices automatically adjusting in order to 

maintain the required water level. The existing design level of Keadby Lock is set at 4.12 mAOD which 

is 230 mm below the maintained water level. As a result of this, in normal operation there is a flow of 

water out of the Canal of approximately 37 Ml/d through spill over Keadby Lock into the River Trent 

(see Figure 4). 
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Figure 4: Keadby Lock daily spill volume 

  

Proposed Modification Works at Keadby Lock 
In order to make the required volume of water for the Keadby 3 cooling process available for 

abstraction, efficiency measures are proposed to upgrade Keadby Lock gates. The proposed works are 

subject to concept design and are understood to involve a modification to the  top of the existing 

Keadby Lock gates to increase the threshold for water spillage.  As the final design has not yet been 

developed, therefore it has been agreed with the Trust to assume a design level similar to the Zero 

Level for the purpose of this assessment. This would increase the Keady Lock threshold from 4.12 

mAOD to 4.35 mAOD and ensure that water which currently is able to discharge into the River Trent 

is retained in the pound, allowing a sufficient volume of water to be available for abstraction whilst 

maintaining the Zero Level.  

Baseline flood risk 
This section discusses potential baseline (as existing) risks in relation to tidal, fluvial, surface water 

runoff, groundwater and artificial sources (e.g. canals, reservoirs). 

Table 1 – Baseline flood risk summary  

Source Baseline flood risk  Risk 

Tidal flooding The proposed abstraction site is located in Flood Zone 3 (>0.5% AEP). The Tidally influenced River Trent 
is the dominant source of sea flooding, but the area benefits from maintained flood defence 
embankments and lock gates 
 
The Site is at ‘low’ risk of flooding from tidal sources with the defences in place or flooding resulting 
from overtopping of the defences during events that exceed 0.5% AEP (1 in 200 chance) of flooding. 
The Site is at a ‘low’ residual risk of tidal flooding from the North and South Soak Drains and in the event 
of a breach in defences. 
 

Low 

Fluvial 
flooding 

The proposed abstraction site is located in Flood Zone 3 (>1% AEP). The River Trent is the dominant 
source of fluvial flooding, particularly as the high embankments allow water levels on the Trent to rise 
much higher than surrounding watercourses and much of the Isle of Axholme drainage (including the 
Three Rivers and North and South Soak Drains) is lifted by pumping into the Trent.  

Low 
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The Site is at ‘low’ risk of flooding from fluvial sources and ordinary watercourses with the defences in 
place or resulting from overtopping of the defences during events that exceed 0.5% AEP (1 in 200 
chance) of flooding. The Site is at a ‘low’ residual risk of fluvial flooding in the event of a breach in 
defences.  

Surface 
water 
flooding 

The Environment Agency’s Risk of Flooding from Surface Water (RoFfSW) online flood map identifies 
that the majority of land surrounding the abstraction location and along the canal to be at Very Low risk 
of surface water flooding. The proposed abstraction works are to be situated within and alongside the 
canal and therefore it is not likely to be impacted by surface water flooding and therefore it is 
considered to be at ‘very low’ risk of flooding from surface water. 

Very Low 

Groundwater 
flooding 

The areas around the proposed abstraction are artificially drained by various land drains and pumping 
stations, which help to maintain the groundwater level.  These are expected to remain operational 
through the lifetime of the development, contributing to a low risk of groundwater emergence at the 
proposed abstraction location. The proposed abstraction works are to be situated within the canal and 
therefore are unlikely to be influenced by groundwater.  Based on the information provided, the 
proposed abstraction is considered to be at low risk of flooding from groundwater sources. 

Low 

Artificial 
sources of 
flooding 

The proposed abstraction location is not considered at risk from reservoir flooding. 
 
The Sheffield and South Yorkshire Navigation – Stainforth and Keadby Canal has a shallow gradient and 
drains into the River Trent via a sluice. The pound located in between Thorne Lock and Keadby Lock has 
a maintained water level of 4.35 mAOD (Zero Level). The Trust has confirmed that the section of the 
canal overtops 250mm above zero level (4.6 mAOD).  Over topping is unlikely as the MEICA SCADA 
technology which automates the sluice gates / locks, ensures the Zero Level is maintained. If any 
overtopping of the canal were to occur, this would drain into the North and South Soak drains located 
at a lower elevation on either side of the canal and drain away. The risk of flooding is considered to be 
‘low’.  

Low 

Impact of proposed abstraction on flood risk 
As the proposed works directly relate to water levels within the Stainforth and Keadby Canal, only 

canal flood risk has been assessed within this section. The proposed works are not likely to impact any 

other source.  

Impact of the proposed works on canal flooding 
The proposed works at Keadby Lock will be designed to provide the required volume of water (27.4 

Ml/d for baseload operation) to allow the abstraction from the Canal for Keadby 3 to take place. By 

retaining and utilising water for a beneficial purpose which would ordinarily discharge into the River 

Trent, the Zero Level (4.35 mAOD) will be maintained allowing continued safe use of the canal for 

navigation. This has been confirmed by the Trust with water levels to be controlled by the locks, sluices 

and abstraction process. Overtopping within the canal occurs 250mm above Zero Level and therefore 

overtopping is expected at water levels at and above 4.6 mAOD. Overtopping is unlikely to occur as 

the Keadby Lock gate height will be designed lower than this, which would allow excess water to spill 

over into the River Trent. With minimal changes to the Zero Level, the proposed works are considered 

to have a negligible impact on the flood risk of the canal, with the mechanism remaining unchanged 

from the baseline flood risk. 

There is a risk that during a high tide, the River Trent could experience periods of spate and high river 

levels could restrict the ability of the River Trent receiving water from the canal. At this point, the 

MEICA SCADA system would recognise a rise in local water levels within their retrospective pounds, 

which in turn would signal for the locks and sluices to adjust to maintain the Zero Level. This would 

likely have a knock-on effect up the reach of the canal system as each pound would also experience 

water level rises. Eventually, this would reach upstream of Bramwith Lock at the Sheffield & South 

Yorkshire Canal and Stainforth and Keadby Canal confluence. Located within this pound is the Don 

Aqueduct (NGR: SE 61492 11293) which is located on New Junction Canal and is used to traverse the 
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River Don. The aqueduct has an overspill mechanism which allows excess water to spill over into the 

River Don. This mechanism would mitigate any increase in water level within the respective pound. 

The amount of overspill into the River Don, if any, would likely be negligible and sporadic.  

The Don Aqueduct has two large guillotine gates at either end which become operational when the 

River Don is in flood. These prevent flood waters from the Don flowing along the canal system and 

protect large amounts of farmland, farmhouses, and key infrastructure from flooding. However, it is 

possible for flood waters from the Don to enter the canal from Doncaster Lock. If this occurs, the 

SCADA system initiates and opens the sluices up to Keadby Lock, passing increased flow along the 

canal. This allows more flood waters to pass down the system into the Keadby Lock pound and into 

the River Trent. If heavy flooding is forecast, the sluices can be manually operated (if deemed 

necessary) to allow as much conveyance as possible. Given that this mechanism already operates, and 

as the normal water level after the proposed changes to Keadby Lock gates will remain similar (or the 

same as) the levels currently maintained in the system, the impact of the proposed works on canal 

flooding is considered Low.  

Residual canal flood risk 
Although the risk of canal flooding is considered Low, there are residual risks which may impact this 

including blockage, maintenance or reduced or intermittent use of the abstraction operation over 

time.  The Environmental Permit will require maintenance of all infrastructure, including the 

abstraction, in accordance with Best Available Techniques (BAT).  During any maintenance period 

when the abstraction is not in use, the lower pound will continually receive water from the upper 

sections of the canal (either from overspill, as a result of a boat utilising a lock or rainfall events).  In 

such instances therefore, there is a risk that the normal water level will be exceeded in the pound. 

This situation would likely initiate the SCADA technology (works within a 50 mm +/- tolerance of 

normal water level) which would adjust the relevant sluices to mitigate any further increase in water 

level. This may reduce the amount of flow entering the pound which would subsequently work its way 

back upstream resulting in water level rises in each subsequent pound. Eventually, this rise in water 

level would be mitigated by the overspill mechanism associated with the Don Aqueduct and spill into 

the River Don. The upgrade works to Keadby Lock gates are to be designed at Zero Level with a 250mm 

freeboard, therefore any additional flow which enters the pound during either of these residual events 

would spill into the River Trent.  Asa result, residual canal flood risk is considered Low. 

In an extreme scenario, the River Trent and River Don may potentially both be in flood through tidal 

and fluvial influences respectively, potentially resulting in overtopping of Doncaster Lock and Keadby 

Lock. In this scenario, it is anticipated that all sluices except Keadby Lock would be opened to allow as 

much flood water as possible through the system. If overtopping is expected, then Keadby Lock is the 

most favourable pound to overtop as it is close to the river system and has less vulnerable receptors 

(e.g. residential properties, essential infrastructure) located within close proximity of the lower pound 

than any others. The probability of this scenario occurring is very low and, in this instance, the 

mechanism as a result of the proposed works would not change from the existing works, therefore 

the impact is considered negligible. 

Climate change impact on canal flooding 
Keadby 3 will have an expected lifespan of circa 25 years and for the purposes of undertaking a worst-

case assessment, for flood risk and extended life of35 years has been assessed as agreed with the 

Environment Agency.  It has been assumed that the Proposed Development will become operational 

between 2026 and 2033, (depending on financial investment decision and construction 
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programming). On this basis, and assuming a 35 year operational life, decommissioning could 

commence between 2061 and 2068.  This will fall within the 2050s’ (2040 to 2069) epoch, which is 

predicted to have a 20% increase in rainfall. This increase will be associated with more extreme 

weather and is likely to increase the risk of canal breaches. In the event of more extreme weather 

conditions, the extreme scenario highlighted within the residual risk section may become more 

probable. Considering the above, the proposed works would have a negligible impact on the impact 

of climate change on canal flood risk.  

Conclusion 
The proposed works will retain the required 27.4 Ml/d of water, which would otherwise typically 

discharge into the River Trent beyond Keadby Lock, for water cooling purposes required by the 

proposed Keadby 3 low carbon gas fired power station for baseload operations. The retention of water 

will be achieved by increasing the Keadby Lock threshold from 4.12 mAOD to 4.35 mAOD. The increase 

aligns with the current normal water level which will also be maintained following the modification 

works. When Keadby 3 is operational, following cooling duty and subject to evaporative losses, the 

water will be discharged into the River Trent.  It is not anticipated that this would increase the risk of 

fluvial flooding as in the baseline scenario, water discharges into the River Trent.  

The retention of water is unlikely to increase the risk of canal flooding within the Keadby Lock and 

Thorne Lock pound as the Trust has confirmed that overtopping would occur at levels of 4.6 mAOD or 

greater. This is 250 mm greater than the proposed Keadby Lock threshold therefore any excess water 

would likely spill over into the River Trent. Along the canal from Keadby Lock through to Doncaster 

Lock the water levels are controlled by the MEICA SCADA sluice and lock control technology. 

Therefore, the flows will be constantly monitored and regulated to ensure the Zero Level is 

maintained.  

If water levels were to increase upstream, the Don Aqueduct would likely act as a form of mitigation. 

The overspill element of the Don Aqueduct, which is at a similar level to the respective pounds Zero 

Level, would ensure that any increases in water level would spill into the River Don.  

The fluvial flood risk associated with both the River Trent and River Don are not likely to increase as a 

result of receiving any additional flows from the canal. This is because the current maintained water 

level is not proposed to change and therefore the volume of any overspill is considered to be similar 

to that currently received. 

The residual risk of blockage or during periods of maintenance could hinder or temporarily pause the 

abstraction process which would result in the normal water level being exceeded without further 

controls. However, in this event, the installed SCADA technology would adjust the sluices which could 

mean water level rises upstream as each pound is likely to reduce the flow received to avoid deviation 

from the normal water levels. The Don Aqueduct is designed with an overspill which assumed to have 

been designed to a level similar to the Zero Level for that pound. Any increase in water level would 

likely spill over into the River Don. 

Overall, the proposed works are considered to have minimal impact on canal flood risk with the 

mechanisms of flooding remaining similar to that of the baseline, therefore both the risk of canal 

flooding and residual risk remains Low. 

 

 


	Introduction
	Purpose of this document
	Site description
	Local hydrology
	Existing System
	Proposed Modification Works at Keadby Lock
	Baseline flood risk
	Table 1 – Baseline flood risk summary

	Impact of proposed abstraction on flood risk
	Impact of the proposed works on canal flooding
	Residual canal flood risk
	Climate change impact on canal flooding
	Conclusion


