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1.  Introduction 

 
The Tangi returnee camp is located in Behsud district of Nangrahar province. This area is a 
narrow valley surrounded by mountains and small alluvium hills. There is not accessible surface 
water, therefore the groundwater is the only source of drinking water, but there is unfortunately 
of low potential for development drinking water due to low recharge and  complex  
hydrogeological condition. There is an urgent need to provide drinking water for the inhabitants 
of this returnee camp, therefore an investigation for groundwater development was conducted.  
On 29-30 March 2011 DACAAR/WASH Programme performed a Vertical Electrical Sounding 
(VES) survey in Tangi 2 and Tangi 3 areas using Shlumberger electrodes arrangement. The 
field data were measured by SYSCAL Pro resistivity meter and the data interpreted by IPI2 win 
software. The field data, interpreted data, measured and computed resistivity curves are 
enclosed with this report.    

2. Geologic setting 
The main geologic formation of the area is: 
 

• Early Proterozoic metamorphic rocks (gneiss, shiest, amphibolites, quartzite and marble 
with intercalation of intrusive rocks (diorites and granodiorites) 

• Late Quaternary and recent rocks gravel sand somewhat clay cobbles and boulders. 

For more information consider the Geology of North Eastern Afghanistan (Fig.1) 
 

 

Fig. 1, Geology of North-Eastern Afghanistan  
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3. Hydro geologic setting 

 
The Tangi area is mainly surrounded by mountains and alluvium small hills. The narrow valley is 
filled with sedimentary deposits (gravel, sand and somewhat clay, pebbles, cobbles and 
boulders). The sedimentary deposits are underlined by Proterozoic metamorphic rocks. The 
water table ranges from 45m to 75m. The discharge of wells is between 0.5-1.0 l/s. 
 
A Tangi natural groundwater system is characterized by two hydrogeologic units:  
 

• Early Proterozoic metamorphic rocks (Gneiss, shiest, amphibolites, quartzite and 
marble) with intercalation of intrusive rocks (diorites and granodiorites) as fracture water. 

• Late Quaternary and Recent Rocks (deterital sediments, gravel sand somewhat clay 
cobbles and boulders) 

Both aquifer systems have very poor groundwater possibility for groundwater development due 
to poor recharge and complex geologic and hydrogeological condition. 
 
The geological structure and hydrogeological conditions of this area are illustrated in Fig.2, 
Fig.3, Fig.4, Fig.5 and Fig.6. 

 

 

Fig.2, Water table contours and water flow direction (Tangi returnee camp) 
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Fig.3, 1-D Geologic cross section lines and elevation contours 
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Fig.4, 1-D Geologic cross section (D-D) 

 

 

Fig.5, 1-D Geologic cross section (F-F) 
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Fig.6, 3-D Geologic cross section 

 
 
 
 
 

4. Vertical Electrical sounding Survey  

 
On 29-30 March the Vertical Electrical sounding (VES) survey was performed in Tangi 2 
and Tangi 3 returnee camps where the drilled tube wells failed. Two VES surveys were 
performed in Tangi 2 area. The lengths (AB) of each VES electrodes spacing were 600 
m.  
4 VES surveys were performed in  Tangi 3 area..The maximum lengths of each VES 
electrodes spacing were 600 m. The locations of VES are indicated in Fig.7. 
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Fig.7, Location of Vertical Electrical Sounding 

4.1. Measured field data 

 
The field data were measured by SYSCAL Pro resistivity meter and the measured data are 
shown in Table 1, Table 2 and Table 3.  

Table 1, VES-1 and VES-2 measured field data (Tangi 2) 
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Table 2, VES-1 and VES-2 measured field data (Tangi 3) 

 

 

Table 3, VES-3 and VES-4 measured field data (Tangi 3) 
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4.2 Interpreted data 

 

The measured field data were interpreted by IPI2 win software. The interpreted data was used 
to calculate apparent resistivity, thickness, depth and boundaries of layers of rocks.  The 
interpreted data are shown in Table 4 and Table 5. 

Table 4, VES -1 and VES-2 interpreted data (Tangi 2)  

No Site and 

Direction of 

Surveying 

Vertical Electrical Resistivity Survey in Tangi 2 Converging of evidences and geological 

interpretation App- 

Resistivity 

(Ohm-m) 

Layer Thickness 

(m) 

Depth 

(m) 

1 VES  -1 

Tangi -2 

 

Lat:  34.49716 

Lon:  70.35748 

203 1 2.05 2.05 Dry Sand, Gravel 

671 2 1.53 3.58 Dry Sand, Gravel , Bolder and  somewhat silt clay 

and clay 

15.2 3 30.3 33.9 Sand and Gravel (Poor aquifer) 

268 4  >33.9 Metamorphic Rock (Probably Fracture water) 

2 VES -2 

Tangi -2 

Lat:  34.49774 

Lon:  70.53721 

 

120 1 0.75 0.75 Dry Sand, Gravel 

430 2 0.406 1.16 Dry Sand, Gravel 

134 3 5.14 6.3 Gravel, Boulder , Pebble (Dry) 

10.1 4 55 61.3 Sand and Gravel (Poor aquifer) 

434 5 12 71.3 Weathered deposits (Poor aquifer) 

450 6  >71.3 Metamorphic Rock (Probably Fracture water) 

 

Table 5, VES -1, VES-2, VES-3 and VES-4 interpreted data (Tangi 3)  

N

o 

Site and Direction 

of Surveying 

Vertical Electrical Resistivity Survey in Tangi 3  Converging of evidences and geological 

interpretation App- 

Resistivity 

(Ohm-m) 

Layer Thicknes

s 

(m) 

Depth 

(m) 

1 VES  -1 

Tangi -3 

Lat:  34.50367 

Lon:  70.53532 

378 1 1.68 1.68 Dry Sand, Gravel 

1963 2 1.72 3.39 Dry Sand, Gravel , Bolder and  somewhat silt clay 

and clay 

27.3 3 45.6 49 Sand and Gravel (water level) 

10.3 4  >49 Weathering sediments (poor aquifer) 

2 VES -2 

Tangi -3 

Lat:  34.50356 

Lon:  70.53527 

 

277 1 0.75 0.75 Dry Sand and Gravel  

444 2 4.63 5.38 Dry Sand, Gravel , Bolder and  somewhat silt clay 

and clay  

19.8 3 37.7 43.1 Sand and Gravel (water level) 

4.37 4 22.7 65.7 Weathering Sediments (poor aquifer) 

1672 5  >65.7 Metamorphic Rocks(probably fracture water) 

3 VES -3 

Tangi- 3 

Lat:  34.50303 

Lon:  70.53580 

110 1 0.75 0.75 Dry Sand and Gravel  

297 2 4.7 5.45 Dry Sand, Gravel , Bolder and  somewhat silt clay 

and clay 

14.8 3 113 139 Sand and Gravel (poor aquifer) 

2802 4  >139 Metamorphic Rocks 

4 VES -4 

Tangi-3 

Lat:  34.50367 

Lon:  70.53544 

349 1 0.821 0.821 Dry Sand and Gravel  

612 2 4.41 5.23 Dry Sand, Gravel , Bolder and  somewhat silt clay 

and clay 

24.3 3 27.9 33.1 Sand and Gravel  

11 4 38.5 71.6 Sand and Gravel somewhat silt 

26.6 5  >71.6 Sand and Gravel (poor aquifer) 
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4.3, Vertical Electrical Sounding data Graphic interpretation  

The VES data (Apparent resistivity versus Electrodes distance) were interpreted by IPI2 

win software as well as manually. The boundaries, thickness and depth of rocks layers were 
determined according to the measured and computed apparent resistivity and geo electrical 
model (Table 2). The rock types were specified according to the computed apparent resistivity 
based on the geophysical interpretation principles (Table 2) 
 

4.3.1, Tangi 2 VES data Graphic interpretation 

Two VES (VES-1 and VES-2) surveys were performed in Tangi 2. The measured, computed 
apparent resistivity and geo electrical curves show: upper parts of the rock layers consist of dry 
sand, gravel and somewhat silt, clay, pebbles, cobbles and boulders; the middle parts of rocks 
layer consist of sand and gravel; and the lower parts of rock layers consist of weathered 
deposits and metamorphic  rocks. The water table ranges from 50m to 65 m. The possibility of 
groundwater is increased from the south to the north. The thickness of sedimentary aquifer is 
very low and has poor groundwater. For more information refer to Table 1, Table 4, Fig. 8 and 
Fig.9. 

   

 

Fig. 8, VES-1 Curve 
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Fig. 9, VES-2 Curve 

4.3.2, Tangi 3 VES data Graphic interpretation 

 
4 VES surveys (VES-1, VES-2, VES-3 and VES-4) were performed in Tangi 3. The measured 
and computed apparent resistivity and geo electrical curves show: upper parts of the rock layers 
consist of dry sand, gravel and somewhat silt, clay, pebbles, cobbles and boulders; the middle 
parts of rocks layer consist of sand and gravel; and the lower parts of rock layers consist of 
weathered deposits and metamorphic  rocks. The water table ranges from 40m to 55 m. The 
possibility of groundwater is increased from the north-west to the north-east. The thickness of 
sedimentary aquifer ranges from 25m to 40m and has poor groundwater. Tangi 3 has relatively 
better groundwater development possibility than Tangi 2.  For more information refer to Table 2, 
Table 3, Fig. 10, Fig.11 and Fig.12.  
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Fig. 10, VES-2 Curve 

 
 

 

Fig. 11, VES-2 Curve 
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Fig. 12, VES-2 Curve 

 

Conclusion 
1. In Tangi 2, the measured apparent resistivity, computed resistivity and geo electrical 

model data interpretation show: 
� The water table ranges from 50m to 65m. 
� The possibility of groundwater is increased from the south to the north. 
� The aquifer media is sedimentary deposits and metamorphic fractured rocks. 
� The thickness of sedimentary aquifer is very low and has poor groundwater. 
� The tube wells should be drilled 50m south of the failed drilled tube wells. 
� The maximum drilling depth of well should be 120m. 

2. In Tangi 3, the measured apparent resistivity, computed resistivity and geo electrical 
model data interpretation show: 
� The water table ranges from 40m to 55m. 
� The possibility of groundwater is increased from the north-west to the north-east. 
� The aquifer media is sedimentary deposits and metamorphic fractured rocks 
� The thickness of sedimentary aquifer is very low and has poor groundwater. 
� The tube wells should be drilled to the north of the failed drilled tube wells. 
� The maximum drilling depth of well should be 120m. 


