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1. PUMPING TEST ANALYSIS

J1-A (WW39839) - Pumping well

2318BD-35- Observation well

1.1.
Well Efficiency (Annex 1)

Well Efficiency was analysed by making use of the Jacob method for draw down data.  The well efficiencies at the range of pumping rates are summarised in Table 2 below.

Table 1: Borehole efficiency at various pumping rates

	Borehole number
	Step
	Abstraction Rate

[m3/h]
	Draw Down*

[m]
	Borehole Efficiency 

[%]

	J1-A
	1
	3.7
	2.69
	53.4

	
	2
	6.23
	8.26
	48.3

	
	3
	9
	9.85
	43.7

	
	4
	12.1
	15.4
	39.5

	
	5
	15
	19.8
	36.3


* modelled draw down using the Jacob analysis method
Data on the linear and non-linear well losses and skin factors as well as the efficient well radius are presented in Annex 1.

1.2.
Constant Discharge Test Analysis (Annex 2 - 5)
The draw down curve indicates leaky conditions.  Hantush model for leaky aquifers was used to simulate and verify the actual data and analysis approach.  Simulation parameters used in simulation were obtained from the analysis of the pumping test graphs.  Storativity was estimated due to the fact that none of the 2 observation boreholes are open or located in the tested aquifer.

Table 2: Aquifer Parameters calculated for J1-A; Auob sandstone

	Borehole number
	Analysis Method
	T
	s
	k
	S
	Simulation model
	Comments

	
	
	[m2/day]
	[m]
	[cm/sec]
	[-]
	
	

	J1-A
	Walton-Hantush -draw down
	25,2
	75
	3.9 x 10-4
	*1 x 10-5
	Hantush
	Poor correlation between pumping rates and water level e.g. water level rises during abstraction.

	
	Walton-Hantush -recovery
	25,3
	75
	3.9 x 10-4
	*1 x 10-5
	
	


For leaky aquifers, the Walton Hantush analysis method with draw down and recovery data was once again used to calculate the hydraulic conductivity of the aquifer and the aquitard (Annex 2 & 3).

The abstraction has no real influence on the observation borehole due to its distance from the abstraction borehole (see radius of influence R).  Because the observation borehole was pumped during the constant discharge test, the data is not reliable for evaluation. 

The radius of influence (R) was estimated after SICHARDT (1928) using the equation:

R = 3000 x s x Kf 1/2 

R = 3000 x 11.2 x 1.97 x 10-3 = 66 m

where
R = Radius of influence

s = Draw down in abstraction borehole at end of pumping

Kf = Permeability of the aquifer

The equation is approximately correct for unconfined aquifers. In case of a confined aquifer the radius of influence most probably larger and the 66 m are considered to be the minimum value.

A proper evaluation of R (and storativity S) will only be possible once reliable data from observation wells, penetrating the same aquifer as the pumped well, are available.
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