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WR346 - Application for a water resources licence – part B - Continuation sheet  

Section B6.2.  

As stated within the application form, the values for this abstraction have been 

calculated following the guidance included within the ‘volume estimation and 

guidance’ document included on the citizen space website.  

 
Figure 1: Photograph of the pipes discharge point into the managed wetland system 
 

Calculations as included within volume estimation guidance document for a 
pipe (full): SCENARIO 3: Both pipe entrance and exit are fully submerged.  I have 
applied the pressure (full) pipe scenario for maximum theoretical flow as included 
within the ‘Guidance document containing further details and drawings to help 
with your volume estimations’ saved on the Citizen space website.  

 

 
Figure 2: Graphical representation of how pipe abstraction operates.  



A plastic pipe has been used as means of abstraction, this pipe has a manual shutoff 

that can be used to stop abstraction. Abstraction only occurs when the river is in 

spate and with the entrance of the pipe fully submerged by the river. I have 

measured the difference in height between the top of the entrance of the pipe and 

the head of water in the managed wetland system (as shown in figure 2 above), this 

difference is 0.3m. 

 

The pipe used as the means of abstraction has a diameter of 10cm (0.1m).  
 
 

Following the example calculations with the guidance document for a Pipe 
(full):  
 
Instantaneous rate (Q)  = (Flow area (pipe) maximum flow * maximum flow velocity) 
* 1000  
 
Flow area of the pipe = π*(D/2)^2 
Maximum flow velocity = √(2*9.81*ΔH)  
 
Therefore Q = (π*(D/2)^2)*( √(2*9.81*ΔH)) * 1000 
 
Diameter (D) = 0.1m 
Difference in head height (ΔH) = 0.3m  
 
 
Part 1 - Flow area of the pipe = π*(D/2)^2 
π = 3.142  
D = 0.1 metres  
= 3.142 * (0.1/2)^2  
= 0.007854 m2  

Part 2 – Maximum flow velocity through pipe = √(2*9.81*ΔH) 
ΔH = 0.3 metres  
= √(2*9.81*0.3)  
= √ (5.886)  
= 2.4261 metres per second  
 
Part 3 – Maximum instantaneous flow  
Q = π*(D/2)^2)*( √(2*9.81*ΔH)) * 1000 
Q = (0.007854 * 2.4261)*1000  
Q = 0.0191*1000 = 19.1 litres per second.   

 

Daily, hourly, annual abstraction rates:  

Using the above value for Q (19.1 litres per second), an hourly, daily and yearly 

abstraction rate has been calculated based on the hours and days of operation. 

These values have been converted from litres to cubic metres.  

 



Hourly abstraction rate = (19.1 * 60 * 60) / 1000  

Maximum hourly abstraction rate = 68.76 cubic metres per hour. 

 

At maximum capacity an operational period of 24 hours a day would be used to 

abstract water into the managed wetland system.  

 

Maximum daily abstraction = 68.76 * 24  

Maximum daily abstraction = 1,650.24 cubic metres per day. 

 

As stated within section B6.2 of application form B a general estimation of the 

number of operation days has been used to assess maximum annual abstraction. It’s 

believed that the maximum days pipe was operated was during 2012 where it was 

kept open for a continuous period of April – September (approx. 180 days).  

 

Maximum annual abstraction = 1,651.24 * 180  

Maximum annual abstraction = 297,043.2 cubic metres per year. 

 

The above values have been included in supporting document 3 – Volume Validation 

Tool to provide the volume calculations shown in table 4 ‘Evidence of abstraction’ in 

section B6 of form WR346.   

 

I am happy for these values to be re-validated.  

 

Kind regards,  

John Smith 

Farm Manager 

 


