
Keady 3 Low Carbon Gas Power Station: Water Abstraction Supporting Information 

A meeting was held on 5th November 2021 to discuss the water abstraction from the Stainforth & Keadby (S&K) Canal to 
supply the proposed power station for cooling. This document provides supporting information to address the following 
queries, that were presented to the Canal & River Trust (the Trust): 

Water Level Queries 

Section 1 

1. Will the water required to supply Keadby 3 increase the existing abstraction volumes from the River Don at 
Doncaster Lock (i.e. be in addition to what is already abstracted for Keadby 1 & 2)? This will be answered in 
two parts: 
 
1.1 Part 1: Where will the water to supply Keadby 3 come from? 
 

• The maximum required abstraction to supply Keadby 3 is 27.4Ml/d and will come from operational 
efficiency measures implemented by the Canal & River Trust and funded by SSE. One (preferred) option is 
to increase the height of Keadby Lock gate bar to prevent water that is currently flowing over the gate 
(under certain tidal conditions), subject to a flood risk technical note. The Trust has calculated this will make 
available approximately 30 Ml/d for the abstraction by SSE. Technical detail of the calculations to derive 
flows at Keadby Lock is presented below. 

Flows at Keadby Lock and Capturing Operational Inefficiency 

• The lock locations are presented in Figure 1. Zero level for the pound between Keadby and Thorne is 
defined by the gauge board at Keadby and Thorne locks. This is set 242mm higher than the top gate bars. 
Thus, canal flow does automatically occur through Keadby Lock, if the level is higher than -242mm and 
tidal conditions cause the River Trent to be lower than this level (Figure 2). 

Figure 1: Lock locations and existing Keadby 1 and 2 abstractions on the S&K Canal 
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Figure 2: Keadby Lock canal flow through the lock gates 

 

• A broad crested weir rating was derived for Keadby Lock and applied to the controlling downstream 
canal level at Thorne Lock to infer flows at Keadby Lock. 242mm was added to the downstream canal 
level at Thorne Lock. For a level of 242mm, the equivalent flow at Keadby Lock is estimated at 
approximately 40 Ml/d. The derived flow duration curve is presented in Figure 3. 
 

Figure 3: Keadby Lock flow duration curve and derived flows 

 

• If the canal water flowing over Keadby Lock is captured by conducting operational efficiency measures, 
such as raising the height of Keadby Lock gate bar, the derived flows in Figure 3 demonstrate there is 
sufficient water available in the S&K Canal at Keadby Lock to supply the required 27.4Ml/d for Keadby 3. 
 

• Whilst a flow duration curve is presented here, the variability is not calculated on natural flow availability, 
rather the variation in operational canal levels. The canal levels are controlled by an automated SCADA 
system that drives the operation of automated sluicing. 
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1.2 Part 2: Why will raising Keadby Lock gate bar not increase abstraction volumes from the River Don at 
Doncaster Lock? 
 

• Raising Keadby Lock gate bar will prevent canal water flowing over Keadby Lock. As a simple mass 
balance, if the canal water is not flowing over Keadby Lock gate bar, the water will either: 

o be abstracted by SSE for Keadby 1, 2 & 3 in a controlled manner according to licence regulations; 
or 

o remain in Keadby Pound. 

If the captured canal flow remains in the Keadby Lock pound (and is not required for abstraction to supply 
Keadby 1, 2 & 3), the volume of water required from the River Don at Doncaster Lock will reduce. This will 
prevent excess water being sent down the S&K Canal and causing the pound level to increase, see bullets 
points below and  

▪ Figure 4. 
▪ If the abstraction by SSE for Keadby 1, 2 & 3 is no greater than the flows at Keadby 

Lock, there will be no increase in abstraction from the River Don at Doncaster Lock.  
 

• Abstraction volumes from the S&K Canal pound into Keadby 1, 2, & 3 will be requested and monitored by 
SSE. Supply to the S&K Canal from the River Don at Doncaster Lock will in turn be controlled by the 
Trust’s automated SCADA system to meet the demand. 
 

The S&K Canal contains 5 locks, as presented in  

• Figure 4. SCADA automatically monitors and controls the canal water level in each pound. The demand 
from the River Don at Doncaster Lock can be requested by each SCADA system location in a concertina 
affect. For example, if the canal level in the Long Sandall Lock to Bramwith Lock pound is too low for 
navigation, increased water will be requested by SCADA to sluice water from the pound between 
Doncaster Lock and Long Sandall Lock. This will have an impact on the water level between Doncaster 
Lock and Long Sandall Lock. The SCADA system will then request automatic sluicing at Doncaster Lock to 
further maintain this pound level. The downstream navigable pound levels and existing licenced abstraction 
requirements will be continuously monitored and maintained through this automated system. Therefore, as 
the abstraction for Keadby 3 is not more than the captured canal water (as a result of raising the lock gate 
bar), the volumes requested at Doncaster Lock through the automated system will not increase. 

 

• At present as explained above in Part 1.1, the automated SCADA system currently maintains the water 
level at +242mm in relation to the lock gate bar at Keadby Lock, to ensure sufficient navigable depth. For 
this reason, there will be no change to the configuration of the SCADA system, as the same levels will need 
to be maintained. As the level must be maintained continuously for navigation, the flow at Keadby Lock is 
constant. With the proposed heightening of Keadby Lock, the canal level will be maintained without 
continuous abstraction and sluicing water through Doncaster to Thorne Locks, during periods when Keadby 
3 is not abstracting. 

 

Figure 4: Direction of flow within the S&K Canal. Normal water levels are monitored by SCADA and supply 
sourced from the River Don. 

  



Section 2 

2. Will the navigable depth change in the S&K Canal at Keadby Lock? 
 

• If Keadby Lock gate bar is raised to retain some of the canal flow to supply Keadby 3, the controlling weir 
level at Keadby Lock will increase. This could be seen to be increasing the flood risk upstream but the 
navigable level that is maintained will not ultimately change. This will retain the water which currently 
discharges to the River Trent in the pound and allow a sufficient volume of water to be available for the 
proposed abstraction whilst maintaining the Zero Level1 (see Figure 5). 
 

• The flood risk technical note1 indicates overtopping within the canal occurs 250mm above Zero Level 
(+242mm plus ~+250mm). 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 ~4.6mAOD, 
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. 

 

• The flood risk technical note1 also states however, that it is possible for flood waters from the River 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.  
 

• Figure 4 shows the pound between Thorne Lock and Keadby Lock, where the existing Keadby 1 & 2 and 
future Keadby 3 abstractions are located. The S&K Canal water levels are currently and will continuously 
be monitored by SCADA in two locations: downstream of Thorne Lock and at the abstraction location which 
is closer to Keadby Lock. 
 

Figure 5: Proposal to raise Keadby Lock gate bar 

 

  

 
1 This is referenced from the 2021 AECOM ‘Keadby 3 cooling water abstraction flood risk’ technical note 

+242mm 



Section 3 

3. A ‘hands off level’ HOL applies to Keadby 2. Is this applicable to Keadby 3? 
 

• No. Keadby 2 abstraction is currently dependent on supply from the River Don at Doncaster lock entering 
the S&K Canal and being transferred to the abstraction location.  A HOL is applied to the Keadby 2 
abstraction to prevent abstraction during low flows. 
 

• The Keadby 3 abstraction will be supplied by capturing the canal water that currently flows over Keadby 
Lock, by raising the lock gate bar, as explained in Section 1. The SCADA controlled automated sluices 
currently and will continuously monitor the canal water level in the Thorne Lock – Keadby Lock pound. 
Therefore, as long as the abstraction for Keadby 3 is not more than the captured canal water (as a result of 
raising the gate bar), the volumes requested at Doncaster Lock will not need to increase to supply Keadby 
3. A HOL is therefore not required for Keadby 3. 
 

Section 4 

4. The hydrograph for the predicted flows at Keadby Lock infer instances of low levels within the pound. Do they 
correlate to lower flows in the River Don at Doncaster Lock where the abstracted water is sourced? 
 

• The canal water levels in the Keadby Lock pound are controlled by automatic sluicing and do not reflect a 
natural hydrological situation. Whilst low levels do occur in the pound, they are not necessarily 
hydrologically produced due to low flows in the River Don. 
 

• Figure 6 presents the flows at Doncaster on the River Don, compared to the derived flows at Keady Lock 
(that are used in Figure 3). There are a number of days in the period analysed (2016 – 2021) where lower 
flows are present in the River Don at Doncaster. However, lower flows in the River Don at Doncaster do not 
regularly result in lower levels at Keadby Lock. 
 

• There were 55 days in the same period analysed where flows at Keadby Lock were less than the 27.4 Ml/d, 
the required volume for abstraction to Keadby 3. The same days where flow was less than 27.4Ml/d at 
Keadby were also analysed in the River Don at Doncaster, to see if low flows also occurred. The dates are 
highlighted in red on Figure 6. The Q95 for the River Don at Doncaster is 428.544 Ml/d and is shown as a 
yellow line on Figure 6. There are only two days out of the 55 identified, where flows are less than Q95 in 
the River Don at Doncaster. 
 

Figure 6 Comparison on flows on the River Don at Doncaster and Keadby Lock. 

  



Section 5 

5. Will the tidal River Trent potentially backup into the S&K canal pound at Keadby Lock? 
 

• The River Trent is tidal at Keadby Lock. Keadby Lock has four pairs of gates for locking into and out of the 
S&K Canal. 

o Currently at low tides in the River Trent, the canal end top gates must be closed; and 
o at high tides the River Trent level will be higher than the Keadby canal pound and the downstream 

flood gate must be closed. The flood gates must always be chained loosely together when the lock 
is left unattended, as flooding may otherwise occur if the operative does not return to the site in 
time to close the gates for the next tide. The chain is left deliberately slack to allow some flow out 
to the river when the canal is higher than the river, achieved by the head difference pushing the 
gates open slightly and passing through the resultant gap formed at the mitre. 

o As the tidal River Trent level rises higher than the canal, the gates will automatically close again 
due to the water pressure. This may not be obvious as the gates stay mitred above water level, 
whilst opening slightly at their lower end. 
 

• As the flood risk assessment1 states, there is still 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 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 ( 

• Figure 4). Eventually, this would reach upstream of Bramwith Lock at the Sheffield & South Yorkshire Canal 
and S&K 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 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.  

 


