Measuring abstraction quantities
Current abstraction
Dolau House Farm currently has nine chicken sheds which house c.250,000 chickens. Water is supplied to seven of the sheds (c.195,000 chickens) by the three boreholes (BH1 – supplies shed 3; BH 2 - supplies shed 1 and 2; BH 3 – supplies shed 6, 7, 8, and 9), with the remaining two sheds on mains water. The groundwater abstraction is currently not licensed. Groundwater Abstraction is measured and recorded by means of a water meter at each shed.
Groundwater abstraction is recorded by means of a daily water meter reading. The abstraction history is summarised in Table 3.2.
[bookmark: _Ref159491712][bookmark: _Toc159500188]Table 3.2 Summary of abstraction history
	Maximum quantities abstracted

	yearly
	daily
	hourly
	peak 
	max. duration

	m3/annum
	m3/d
	m3/hr
	l/s
	hr/d

	12,200
	75
	Not measured
	Unknown[footnoteRef:1] [1:  See Section 5.2 of report] 

	24



At the end of the growing cycle the sheds are washed using groundwater and mains water. This use is not recorded, but is estimated in later sections. 
Sitework
In addition, water level loggers were installed into BH1, BH2, and BH3 for 18 days, between 07 July and 24 July 2023. The loggers were installed to cover the peak demand during the end of the growing cycle[footnoteRef:2], as well as the rest period following the growing cycle. Site operations and water consumption (measured daily) during this time are summarised in Table 5.1 and Figure 5.1. [2:  Growing cycle ran from 12 June to 18 July] 




[bookmark: _Ref142387439][bookmark: _Toc159500194]Table 5.1 Site operations and water consumption
	Date range
	Site operations
	Boreholes used
	Average consumption (m3/day)

	07 - 17 July 2023
	Peak demand
	BH1
BH2
BH3
	8.8
17.1
18.3
Total: 44.1

	18 – 19 July 2023
	Poultry depleted
	BH1
BH2
BH3
	8.1
17.4
11.4
Total: 36.9

	20 – 21 July 2023 
	Start of rest period: Washdown of poultry sheds
	Mostly BH2
	unknown

	22 – 24 July 2023
	Rest period
	BH1 and BH3
	Minimal


 

[bookmark: _Ref142387516][bookmark: _Toc146526645]Figure 5.1 Daily water consumption
During the site visit on 7 July, instantaneous flow rate from each borehole was estimated. The pipeline from each borehole to the sheds has a tap. Flow rate was measured at each tap by recording the time to fill a bucket. It is noted that flow rate tests on boreholes BH2 and BH3 during did not capture all the flow as some was going to the chickens. Results are shown in Table 5.2.
[bookmark: _Ref159493458][bookmark: _Toc159500195]Table 5.2 Instantaneous flow rates (approximate)
	Borehole
	Flow rate (l/s)

	BH1
	0.7

	BH2
	0.7

	BH3
	1.4

	Total
	2.84

	Total assuming half of flow at BH2 and BH3 to chickens
	5.0



Borehole parameters obtained during the test are shown in Table 5.3. Groundwater levels at BH1, BH2, and BH3 during the test period are shown in Figure 5.2.
[bookmark: _Ref159498163][bookmark: _Ref140665440][bookmark: _Toc140842090][bookmark: _Toc159500196]Table 5.3 Borehole parameters
	Parameter
	BH1
	BH2
	BH3
	Total

	Ground level (m aOD)1
	245
	244
	242
	

	Pump depth (m bgl)
	64
	68
	61
	

	Rest water level (m bgl)2
	6
	8
	6
	

	Maximum pumped water level (m bgl)
	49
	68
	23
	

	Average pumped water level (m bgl)
	10.2
	24.6
	14.7
	

	Average drawdown (m)
	4.2
	16.6
	8.7
	

	Average daily flow during growing cycle (m3/day) 
	9
	17
	17
	43

	Average annual flow (m3/year)3
	2,500
	4,800
	4,800
	12,100


1Approximate: obtained using Google Earth
2Inferred
3Assuming 37 days growing and 11 days rest (with no abstraction during rest days)
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[bookmark: _Ref142388009][bookmark: _Toc159500184]Figure 5.2 Groundwater level during test period
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The following points are noted:
· Rest water level was not observed during the test therefore was inferred by extrapolating the recovery curves.
· During the growing cycle the boreholes did not run dry. However, the borehole pumps stay on for a short duration (a matter of minutes), therefore the logging frequency of 5 minutes could be insufficient to capture the full extent of the drawdown for each occasion the pump is on.
· During the washdown period (19 – 21 July) BH2 briefly ran dry on four occasions. Maximum drawdown was also seen in BH1 during this period. Water used during the washdown is not on a meter therefore the volumes and abstraction rates were not recorded. However, these are estimated in Table 5.4, by comparing the groundwater level drawdown in the growing cycle and in the washdown (see Appendix C).
[bookmark: _Ref159496899][bookmark: _Toc159500197]Table 5.4 Estimated washdown rates and volumes
	Parameter
	Unit
	BH1
	BH2
	Total

	Washdown rate 
	l/s
	1.00
	1.98
	5.0

	
	m3/hr
	3.58
	7.13
	17.8

	Volume used during washdown
	m3
	10.75
	110.44
	121

	
	m3/d
	3.58
	36.81
	40



· Groundwater levels within the boreholes did not appear to be significantly influenced by pumping in the neighbouring boreholes. This is most clearly seen during the wash down and recovery period (20 July onwards)


Appendix C: Calculations
Table 1: Average daily flow measured during site investigations
	Unit
	BH1
	BH2
	BH3
	Total
	Comment

	m3/d
	8.6
	17.1
	17.1
	42.8
	 Recorded

	m3/hr
	0.4
	0.7
	0.7
	1.8
	 Pro-rata’d from daily

	l/s
	0.1
	0.2
	0.2
	0.5
	 Pro-rata’d from daily

	m3/a
	2420
	4811
	4811
	12042
	Total during growing period (37 days growing and 11 days rest. Doesn't include washdown



From graph in Figure 5.2, perhaps 5 x more drawdown is observed at BH2 whilst washdown pumping is on. To be conservative, assume linear correlation drawdown vs flow rate, and 10 x more drawdown.
Table 2: Hours pumping at full rate during washdown
	Date
	 Unit
	BH1
	BH2
	BH3

	19/07/2023
	hrs
	0
	5
	0

	20/07/2023
	hrs
	0
	5.5
	0

	21/07/2023
	hrs
	3
	5
	0

	Total hrs pumping at max rate
	hrs
	3
	15.5
	0



Table 3: Estimated washdown rates and volumes
	
	 Unit
	BH1
	BH2
	BH3
	Total

	Washdown rate If 10 x hourly rate during growing cycle
	l/s
	1.00
	1.98
	1.98
	5.0

	
	m3/hr
	3.58
	7.13
	7.13
	17.8

	Volume used during washdown
	m3
	10.75
	110.44
	0
	121

	
	m3/d
	3.58
	36.81
	0
	40



No. growing cycles per year: 7.6

Table 4: Annual volume used during washdown
	 
	BH1
	BH2
	BH3
	Total

	m3
	812
	840
	0
	922


Table 5: Required abstraction quantities (detailed)
	Timescale
	 
	Value
	Unit
	How derived

	Annual 
	Growing
	13420
	m3/a
	Max historic plus 10% increase for climate change

	
	Washdown
	922
	m3/a
	Not recorded. Conservative estimate from groundwater graph

	
	Total
	14342
	m3/a
	 

	
	 
	39
	m3/d
	equivalent

	Daily
	Growing
	83
	m3/d
	Max historic plus 10% increase for climate change

	
	Washdown
	40
	m3/d
	Not recorded. Conservative estimate from groundwater graph

	Hourly
	Growing
	3
	 
	Not recorded. Pro-rata'd from daily value

	
	Washdown
	18
	m3/hr
	Not recorded. Conservative estimate from groundwater graph, if all 3 BHs pumping at once (they are only on for a few hours per day)

	Instantaneous
	Growing
	5.0
	l/s
	Not known. Estimated during site visit (from taps)

	
	Washdown
	5.0
	l/s
	Pro-rata'd from hourly value


Items highlighted in cream to be carried through to summary table
Table 6: Required abstraction quantities (summary)
	Timescale
	Value
	Unit

	Annual 
	14342
	m3/a

	Daily
	83
	m3/d

	Hourly
	18
	m3/hr

	Instantaneous
	5.0
	l/s



BH1	45115	45116	45117	45118	45119	45120	45121	45122	45123	45124	45125	45126	8.4149999999999991	8.4120000000000008	8.8819999999999997	9.0540000000000003	8.798	9.5470000000000006	8.7070000000000007	9.0069999999999997	9.1820000000000004	7.5949999999999998	7.66	8.5380000000000003	BH2	45115	45116	45117	45118	45119	45120	45121	45122	45123	45124	45125	45126	16.125	17.151	16.806000000000001	17.510999999999999	16.585000000000001	17.091999999999999	16.977	17.747	19.260000000000002	15.646000000000001	16.899999999999999	17.884	BH3	45115	45116	45117	45118	45119	45120	45121	45122	45123	45124	45125	45126	18.116	18.395	18.213999999999999	18.795999999999999	20.198	18.474	18.643999999999998	16.936	17.417999999999999	17.489999999999998	18.422999999999998	4.3970000000000002	
m3/day
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