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Discharge info

Dis.dur.:600 [min]

tcorr:   314 [min]

---------------------

Av.dis.: 0.30 [m³/h]

max.dis.:0.50 [m³/h]
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Qn:      0.50 [m³/h]

---------------------

Dis.sum: 3.00 [m³]

Date 22/08/00 prepared by BIWAC Annex 4

Reference  J8_K 0.1555m J8A 121.7m J8N 61.4m
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1. PUMPING TEST ANALYSIS

J8-K (WW39854) - Pumping well

J8-A (WW39855) - Observation well

J8-N (WW39856) - Observation well

1.1.
Well Efficiency (Step Drawdown Test) (Annex 1)

Well Efficiency could not be evaluated due to the very low abstraction rates and minimal differences of the individual steps. The step draw down curve is presented in Annex 1.

The abstraction rates and respective draw down are summarised in Table 1 below.

         Table 1:
J8-K: step test abstraction rates and draw down

	Borehole number
	Step
	Abstraction Rate

[m3/h]
	Draw Down

[m]

	J8-K
	1
	0.1
	2.98

	
	2
	0.2
	6.07

	
	3
	0.3
	11.54

	
	4
	0.4
	19.65

	
	5
	0.5
	31.79


1.2.
Constant Discharge Test Analysis (Annex 2 - 4)
The abstraction rate of the constant discharge test was 0.25 m3/h. The constant discharge draw down curve of abstraction borehole J8-K and the Lithology indicate unconfined phreatic conditions. However, confined conditions cannot be excluded. The Theis method with draw down and recovery data was used to calculate the hydraulic conductivity of the aquifer (Annex 2 & 3).

The rapid recovery to levels higher than the original rest water level could be an indication for clogging and ongoing borehole development during pump testing. In case of confined conditions this behaviour could be attributed to changes in atmospheric pressure.

At very low abstraction rates the standard pumping test evaluation becomes somewhat unreliable and the results should be compared with the results from the proposed slug test. 

The aquifer storativity had to be estimated due to the fact that the observation boreholes   J8-A and J8-N do not penetrate the same aquifer as J8-K.  During the duration of the constant discharge test, a rise in the water levels of observation boreholes J8-A and J8-N is observed. (See Annex 4).

The results of the constant discharge analysis are summarised in Table 2 below.

Table 2:
 Aquifer Parameters calculated for J8-K; Kalahari 

	Borehole number
	Analysis method
	T
	s
	k
	S
	Comments

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

	J8-K
	Theis-
draw down
	0.132
	30
	5.1 x 10-6
	*5 x 10-3
	*Storativity estimated - Observation boreholes are not located in the tested aquifer

	
	Theis-recovery
	0.122
	30
	4.7 x 10-6
	*5 x 10-3
	


The Phreatic as well as the confined model was used to simulate and verify the actual data and analysis approach of the constant discharge test.

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

R = 3000 x s x Kf 1/2 

R = 3000 x 17.3 x 2.2 x 10-4 = 12 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. The 12 m are considered to be the minimum value. The distance of the observation boreholes is, however, far beyond the radius of influence (J8-A = 121.7m and J8-N = 61.4 m).

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.

[image: image1.png]BJWAC

Bittner Water Consult




[image: image2.emf]Groundwater Study in the Stampriet Artesian Basin

Evaluation of Test Pumping Data

Test pumping analysis

Pumped well J8_K

Borehole, well & aquifer

Drilled:

21.07.2000

Latitude: 25.46122

Longitude: 19.43266

Elevation: 1015 [m]

Depth: 129 [m]

Stick up: 0.60 [m]

Bh. radius: 0.1555 [m]

Casing radius: 0.084 [m]

RWL: 60.91 [m]

max.drawdown: 17.29 [m]

Aq.type: confined

Aq.thickness: 30.00 [m]

Stratigraphy: Kalahari

Lithology: sandstone

Date 22/08/00 prepared by BIWAC Annex 2
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Test running 

Start:13/08/2000 07:01:00

Dis.dur.: 4320 [min]

Av.dis.: 0.246 [m³/h]

Max.dis.: 0.267 [m³/h]

Min.dis.: 0.244 [m³/h]

Total dis.: 17.7 [m³]

Crew: Metzger_PM

Supervisor: PCI

Results 

Match parameter:

Q: 0.246 [m³/h]

t: 686 [min]

s: 13.4 [m]

1/u: 80.4 [-]

W(u): 3.78 [-]

Aquifer parameter:

T: 0.132 [m²/d]

k: 0.0044 [m/d]

Data on the linear and non-linear well losses and skin factors as well as the efficient well radius are presented in Annex 2.1.
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Dis.dur.:      600 [min]

tcorr:           314 [min]

---------------------
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Test running 

Start:13/08/2000 07:01:00

Dis.dur.: 4320 [min]

Av.dis.: 0.246 [m³/h]

Max.dis.: 0.267 [m³/h]

Min.dis.: 0.244 [m³/h]

Total dis.: 17.7 [m³]

Crew: Metzger_PM

Supervisor: PCI

Results 

Match parameter:

Q: 0.244 [m³/h]

b: 8.77 [m]

tcorr: 4372 [min]

to:  13.4 [-]

Aquifer parameter:

T: 0.122 [m²/d]

k: 0.00408 [m/d]

est.S: 0.005 [-]

Well performance:

Skin factor: -2.47 [-]

Skin loss: -18.8 [m]

Efficiency index: 2.26 [-]

Clogging index: -0.09 [-]

Clogging factor: -1.26 [-]

Effective well radius: 1.83 [m]
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Distance of observation boreholes:    J8-A = 121.7 m;      J8-N = 61.4 m
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