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1. INTRODUCTION 

The northern part of Ethiopia in general and the Tigray region in particular has been among 

the drought prone areas in the country. Tigray has a population of about 4.4 Million; the total 

land area is 5.3 Million hectares. According to the TBoARD (2014), twenty percent of the 

total land is cultivated; most of it by small holdings (with average land size not exceeding 

1ha). 

 

The Tigray region has high topographical variability: mountains, flat valley floors, rolling 

hills, cliffs, and plateaus. The altitude ranges from about 500m to about 3900m a.m.s.l. In the 

varied topography rainfall averages differ: in the highland areas (elevation above 2000m) it is 

close to 900 mm; in the lowlands it is either around 500mm (in eastern part) to 1200 mm (in 

western part). The rainfall in the region does not only has special variability but also temporal 

variability; it is generally erratic and unpredictable. The main rainfall occurs in the month of 

June to September; with small rains in the months of February to April. The average annual 

temperature of the region varies from 10
0
C to 25

0
C. 

 

Water resource development is one of the core issues that has received due attention in the 

GTP of Ethiopia at large and that of Tigray region in particular. The regional government of 

Tigray has set to construct 7,152 potable water supply projects and 100,515 water banks to 

increase potable water coverage to 100% and irrigate up to 350,000 hectares of land at the 

end of the planning period (BPF, 2003). 

 

Of all the sources of water, groundwater remains among the most important resources for 

water supply. In recent years shallow groundwater is raising rapidly in many parts of 

Ethiopia, particularly in the northern part of the country (Tigray region). As stated by 

Woldearegay and Van Steenbergen (forthcoming), one of the major challenges with shallow 

groundwater development in Tigray region are: (a) well construction problems as many of the 

shallow wells have external diameters upto 9m (with 8m internal diameter) which consumes 

substantial amount of cultivable land, (b) high costs of water lifting systems like pumps and 

oil, and (c) limitation on availability of low cost shallow well development technologies like 

manual drilling. 

 

In the water resource development, alternative technologies to develop the water resource 

could be explored, and efficient and least cost technologies are among the top priorities. The 
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Well Foundation in cooperation with IDEA, MetaMeta and the Huisman Foundation was 

testing a low cost manual drilling technology in two different zones of Tigray – Tahtay 

Koraro and Medebay Zana woredas of the North West zone of Tigray and in Abreha 

Weatsbeha of the Eastern zone of Tigray. 

 

Recognizing the challenges with shallow groundwater development in Ethiopia, The 

Huisman Foundation has extended its further feasibility study to other parts of Tigray 

particularly to Alamata, Offla and Hawzien-Klite Awlaelo areas of the Tigray region. This 

report presents results of the study on: (a) geohydrological study for manual drilling as the 

main task, and (b) rough assessment on market feasibility for manual drilling in the areas. 
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2. OBJECTIVES AND EXPECTED RESULTS/PRODUCTS 

As stipulated in the TOR, the main objectives and expected results of the task on “Feasibility 

Study of Potential areas for Manual Drilling in Alamata, Offla, and Klite Awlaelo-

Hawzien woredas, Tigray, Northern Ethiopia” included the following: 

 To evaluate the geohydrological feasibility to apply manual drilling in Alamata, Offla, 

Hawzien and Klite Awlaelo woreads, Tigray, Northern Ethiopia. 

 To make rough indication on the market/financial feasibility for manual drilling in the 

selected areas. 

 

The expected results/products: 

 Maps with geohydrological feasibility for manual drilling: this include criteria and 

score (Negative for depth greater than 25m, Zero for depths between 7 and 25m, and 

Positive for depths less than 7m). Criteria that should be part of the assessment are: 

a) Depth of the groundwater level (i.e. 7 meter (for suction pumps), between 7 

and 25 meter (for lift pumps), deeper than 25 meter (not feasible).  

b) The presence of alluvial deposits (sand, gravel, clay) as very feasible.  

c) The presence of very soft weathered rock (weathered tuff, basalt, etc) and the 

presence of boulders as potential moderate feasible, and  

d) The presence of hard rock as not feasible. 

 Water quality issues and phreatic water levels. 

 Rough indication of the amount of people living in the feasible areas. 

 Rough market feasibility for manual drilling in the area.  

 

3. METHODS/APPROACHES USED 

To achieve the objectives set for the task, the following methods/ approaches were used: 

 Desk study: previous studies like drilling logs, reports, groundwater maps, geological 

maps, geomorphological maps etc were reviewed. 

 Field visits: visit a large variety of existing hand dug wells (local or NGO made). 

Check the geology in valleys (how much sedimentary soil i.e. sand and clay, is 

present in the valleys and what is the water level in these valleys). Check around 

rivers, lakes and streams for deposits (sand, clay). 

 Discussions/Interviews: local experts, local administrative bodies (woredas and 

Tabias), and community representatives in the study areas. 
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 Discussions with local NGO’s mainly EKHC: discussion was made with management 

and experts of the EKHC in relation to manual drilling issues and it was learned that 

EKHC have detailed understanding not only on the sites but also on social issues 

especially with working with local communities. This could be considered as a very 

important tool for implementing manual drilling technology in the areas. 

 Generation of hillshade from SRTM-DEM (20m resolution). 

 Collection of data on rainfall and hydrology: data related to rainfall and hydrology 

was collected for limited meteorological stations in the study areas. 

 Economic feasibility: design a theory/reasoning/argumentation based on some rough 

data and expert judgment on which you base the conclusion that the market research 

in Tahtay Koraro is or is not representative for Ofla and Alamata areas. 

 Characterization of hand-dug wells: for each of the sites visited during the field work, 

assessment was made for several factors such as: (a) size of the wells, (b) physical 

properties of the soils, (c) underlying bedrock types, when possible, (d) hydrological 

condition (surface and subsurface water flow indicators) of the site. 

 Data analysis and interpretation: this involved evaluation of: (a) the geohydrological 

characteristics of the areas, (b) soil/rock types and their characteristics in relation to 

manual drilling, and (c) suitable areas for manual drilling. 
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4. GEOHYDROLOGY OF THE STUDY AREAS 

The geology of the Ethiopian highlands has been studied by several authors (e.g. Kazmin, 

1975; Tefera et al., 1996). The geology of the Hawzien-Klite Awlaelo area has been 

described by several researches: Alene (1998), Beyth et al. (2003), and Kazmin (1973, 1975), 

and on the sediments of the Mekelle Outlier by Beyth (1972), and Bosellini et al. (1997). The 

regional hydrogeology of northern Ethiopia has been studied by the EGS (Ethiopian 

Geological Survey) (2002) and others. Accordingly, the formations in northern Ethiopia are 

categorized into different geohydrological characteristics. 

 

As stated by Woldearegay and Van Steenbergen (forthcoming), the geohydrology of Tigray 

region is highly variable depending on: (a) rock/soil types and their hydraulic properties; (b) 

terrain conditions (slope angle and shape); (c) land cover and soil/water conservation 

measures at upper watersheds, and (d) size of the recharge area vis-à-vis the receiving area. 

Because of their locations and similarities in their geohydrological settings, the study areas 

(Figure 1) are classified into two parts: (1) Hawzien-Klite Awlaelo, and (2) Offla-Alamata 

areas. 

 

Figure 1. Location of the study areas, Tigray, Northern Ethiopia. 
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4.1 Geohydrology of the Hawzien-Klite Awlaelo areas 

From the sources mentioned in previous sections of this report, the geology of the Hawzien-

Kite Awlaelo includes (from young to old): (a) Unconsolidated deposits (Quaternary 

deposits), (b) Tertiary volcanics, (c) doleritic sills/dykes, (d) Mesozoic sediments, (e) 

Paleozoic sediments, and (f) Precambrian rocks. The characteristics of these rocks is 

summarized as follows: 

 

4.1.1 Unconsolidated deposits 

The major types of unconsolidated deposits include transported slope (debris) deposits 

(colluvials), residual soils and valley fill alluvial sediments. The debris deposits include 

coarser materials (gravel, cobble, boulders) with minor percentages of fine materials (sand 

and silt), whereby the coarse components are mostly derived from the rocks which form steep 

slopes. Residual soils in most cases are fine-grain (silt, sand and gravel) dominated materials. 

The valley fill alluvial deposits, which are common along valley floors, are characterized by 

variable grain sizes which range from silt to boulders. 

 

Though the relief and topography of the study area is not ideal for the development/ 

accumulation of extensive unconsolidated deposits, occasionally, up to 8m thick residual 

soils are common in the flat plains of Hawzien-Klite Awlaelo areas especially in areas 

underlain by sandstone formation. Along major rivers, alluvial deposits are also common 

through these materials are associated with boulders. 

 

4.1.2 Basalt flows 

The basalt flows of the Ethiopian highlands, also called trap series, have been studied by 

different authors. These basalt flows, according to several authors (Mohr, 1963; Zanettin, 

1993) have erupted from fissures during early Tertiary, and form multiple lava flows over 

pre-existing landforms, with thickness up to about 2000m in the central highlands of Ethiopia 

(Mohr and Zanettin, 1988). 

 

The upper catchment of Hawzien area is still covered by remnants of basalts. These rocks are 

represented by dark coloured, fine to coarse grained, basic igneous rocks which are 

associated with soft sediments (volcanic ash and/or lacustrine deposits). These basalt flows 

are ridge forming; contributing to groundwater recharge to the Hawzien plains. 
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4.1.3 Dolerites 

In localized areas dolerites are encountered in the study area. Most of these rocks are ridge 

forming; contributing to shallow groundwater recharge. 

 

4.1.4 Mesozoic sediments 

The Mesozoic sedimentary succession in the basin is classified into (from young to old): 

Upper Sandstone, Antalo Supper sequence, and the Lower Sandstone. 

 

The Upper Sandstone Formation (also called the Ambardadom Sandstone) is the youngest 

part of the Mesozoic sedimentary succession exposed in the project area. It is exposed in the 

western and southern parts of the Hawzien-Klite Awlaelo area. The formation mainly 

consists of fluviatile sandstone and shale. It is fine to medium grained, white to pink 

coloured, thickly bedded, slightly to moderately weathered sandstone which is interbedded 

with thin layers of siltstone/claystone. This unit represented by vertical/sub-vertical joints and 

horizontal/sub-horizontal bedding planes. Because of its ridge forming topography, these 

rocks contribute to groundwater recharge in the areas. 

 

The Antalo Super-sequence/Group is a major sedimentary succession composed of several 

layers of limestone, shale, marl, and minor amounts of gypsum and sandstone intercalations. 

In many locations the limestone layers (2 to 10m thick) are highly fractured and occasionally 

show dissolution features. There is very little soil development in these rocks. 

 

The Lower Sandstone Formation (also called Adigrat Sandstone) rests unconformably on the 

Precambrian basement rocks, with the exception of few localities where it overlies the 

Paleozoic sediments. This sandstone formation is dominantly compact reddish layer with few 

intercalations of mudstone and shale at its lower sections covered with iron capping at the top 

in several occasions. Several major and minor fractures such as faults and joints are noted in 

several exposures of the formation. These rocks are ridge forming and act as main recharge 

areas to the Hawizien-Klite Awlaelo plains. 

 

4.1.5 Paleozoic sediments 

The Paleozoic sediments in the basin constitute the Edaga Arbi tillites and the Enticho 

sandstone. The Edaga-Arbi tillite is composed of poorly sorted, unstratified, and poorly 

consolidated sediments (Beyth, 1972). The maximum thickness of the unit is about 30 m. 
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This rock unit is exposed in several areas in Hawzien-Klite Awlaelo areas. The Edaga Arbi 

tillite is composed of silty shale and mud horizons with thin (up to 20 cm) carbonate layers 

and a range of floats and erratics of up to 6 m diameter. The Enticho Sandstone generally 

forms dome-shaped hills and flat-topped plateaus unconformably overlying the basement 

rocks. This sandstone unit is generally whitish color, coarse grained and friable with several 

sets of vertical fractures and large scale cross-bedding. In most cases, the Enticho Sandstone 

is found interfingered with Tillite deposits. Hence, these rocks are not considered as separate 

stratigraphic horizons but as two different facies of the same age. These Paleozoic sediments 

generally form gentle or flat topography and are among the main sources of shallow 

groundwater in the Hawzien-Klite Awlaelo areas. 

 

4.1.6 Metamorphic units 

Metamorphic rocks: these rocks include metasediments and metavolcanics (Mohr 1983; 

Tadesse et al. 2003). Generally, the metasediments are classified as rocks with low 

permeability and poor aquifer characteristics. In many cases, however, these metasediments 

have moderate aquifer characteristics, as a result of weathering, at very shallow depths (not 

exceeding 10 meters). Fractured metavolcanic rocks have relatively higher permeability at 

shallow depths (in most cases not exceeding 50meter deep). With increase in depth the 

degree of fracturing and hence the permeability tends to reduce unless it is affected by major 

fault systems. Metavolcanic rocks are, therefore, classified as rocks with moderate aquifer 

characteristics for groundwater development. Due to this, many of the valley floors underlain 

by metamorphic rocks are among the areas with extensive shallow groundwater development 

in Tigray. However, the presence of boulders associated with these rocks could make manual 

drilling a challenge. 

 

4.2 Geohydrology of Offla-Alamata areas 

4.2.1 Geohydrology of Offla area 

The Offla area is dominated by basalt flows of the trap serious. The characteristics of these 

basalt flows is as discussed in section 4.1.2. Lake Hashenge is bounded between basaltic 

mountains (Figure 2a and 2b). Surrounding the lake is unconsolodated deposits with 

thickness upto 10m (as measured from stream sections). The area around the lake is used for 

livestock grazing and farming (both rainfed and small-scale irrigation) using over 50 hand-

dug wells. 
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Figure 2a: View of Lake Hashenge and its surrounding plains as well as mountain chains, 

Offla, Tigray, Northetn Ethiopia. 

 

 

Figure 2b: Typical terrain characteristics of Offla area, Tigray, Northern Ethiopia. 
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4.2.2 Geohydrology of Alamata area 

The Alamata area is part of the Raye valley which is characteristically an intermontane which 

is composed of a graben bounded by a basaltic escarpments filled by unconsolidated 

sediments (Figure 3).  

 

Figure 3: View of the Raya valley, Alamata area, Tigray, Northern Ethiopia. 

 

Previous works (e.g. REST, 1996; RVDP, 1997; WWDSE, 2008; Nedaw, 2003) have revealed 

the following:  

 The area is basically composed of basaltic rocks on the plateau and escarpments and 

alluvial deposits derived from these basalts on the valley floor and intermontane 

depressions. 

 The presence of wide alluvial soil (with depths upto 250m) with a good availability of 

groundwater; this makes the area to be favorable location for practicing irrigated 

agriculture using groundwater. 

 The main aquifer is composed of alluvial deposits which is mainly semi-confined but 

in some cases artesian wells are also developed. 

 The chemical composition of the groundwater in the area is Ca-Mg-HCO3 or Mg-Ca-

HCO3 type. 

 The Electrical conductivity of the groundwater in the study area is 817 +/-487. No 

major danger with regard to toxicity in relation to sodium and boron is reported so far 

in the area.  
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5. POTENTIAL AREAS FOR MANUAL DRILLING 

5.1 Hawzien-Klite Awlaelo areas 

 

5.1.1 Sinkata area 

In the plains of Sinkata area, the static water level varies from 4 to 8m. Over 35 hand-dug 

wells are developed in this area for irrigation as well as for water supply (Figure 4). The soil 

is sandy with variable thickness: ranging from 2 to 5m. The bedrock is weathered Enticho 

sandstone formation which is characterized as friable and loose when weathered. No rock 

fragments are observed in the hand-dug wells. 

 

Figure 4: (a) View of the plains in Sinkata area that is potential for manual drilling; (b) 

hand-dug well with static water level 2m developed in these plains for irrigation purposes. 

 

5.1.2 Gira Aras areas 

The static water level varies from 6 to 10m. Over 20 hand-dug wells are developed in this 

area for irrigation as well as water supply (Figure 5). The soil is silty/clayey sand with depth 

ranging from 3 to 5m. The bedrock is weathered Enticho sandstone formation which is 

characterized as friable and loose when weathered. No rock fragments are observed in the 

hand-dug wells. 
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Figure 5: (a) View of the potential sites in Gira Aras, Tigray, Northern Ethiopia; (b) hand-

dug wells used for irrigation in the area. 

 

5.1.3 Suluh area 

The static water level varies from 7 to 8m. Over 15 hand-dug wells are developed in this area for 

irrigation as well as water supply (Figure 6). The soil is silty/clayey sand with depth ranging from 2 to 

4m. The bedrock is weathered Enticho sandstone formation which is characterized as friable and loose 

when weathered. No rock fragments are observed in the hand-dug wells. 

 

Figure 6: (a) View of the potential sites in Suluh area, Tigray, Northern Ethiopia; (b) hand-

dug wells used for irrigation in the area. 

 

5.1.4 Megab area 
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The static water level in this area varies from 6 to 8m. Over 10 hand-dug wells are developed 

in this area for irrigation as well as water supply (Figure 7). The soil is silty/clayey sand with 

depth ranging from 1.5 to 4m. The bedrock is weathered Enticho sandstone formation which 

is characterized as friable and loose when weathered. No rock fragments are observed in the 

hand-dug wells. 

 

Figure 7: Hand-dug wells in Megab area, Tigray, Northern Ethiopia. 

 

5.1.5 Debretsion area 

The static water level in this area varies from 6m to 8m. Over 20 hand-dug wells are 

developed for small-scale irrigation as well as water supply in the area (Figure 8). The soil is 

sandy with thickness ranging from 3 to 5m. The bedrock is weathered Enticho sandstone 

formation which is characterized as friable and loose when weathered. No rock fragments are 

observed in the hand-dug wells. 
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Figure 8: (a) View of the potential sites in Debre Tsion area, Tigray, Northern Ethiopia; (b) 

hand-dug wells used for irrigation in the area. 

 

5.1.6 Gule area 

The static water level in the valley floors of Gule area varies from 3m to 8m. Over 40 hand-

dug wells are developed in this plain (Figure 9). A total of over 20 check-dams are also 

constructed as gully treatment and water storage which enhances the groundwater recharge in 

the valley. The soil in the flat plains is silty/clayey sand soil with depth ranging from 4m to 

8m. Underlying the unconsolidated sediments in the valley floor of the area are Paleozoic 

glacial sediments (tillites). The weathered part of these rocks is loose and more permeable but 

with depth these rocks become less permeable. No rock fragments are observed in the hand-

dug wells. 
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Figure 9: (a) View of the potential sites in Gule area, Tigray, Northern Ethiopia; (b) hand-

dug wells used for irrigation in the area. 

 

As can be noted from Figure 10, though the hand-dug well excavation using manual 

excavation is highly labour intensive it is still carried out in many parts of Tiray.  
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Figure 10: Hand-dug well development in Gule Tabia (or Kebele), Klite Awlaelo woreda, 

Tigray, Northern Ethiopia (Photo: February 2014). Water strike at a depth of 7m.  

 

5.1.7 Abreha Weatsbeha area 

The static water level in the Mendae locality varies from 3m to 6m. Over 300 hand-dug wells 

were developed in this area (Figure 11). Upstream of these hand-dug wells several 

percolation systems (deep trenches, check-dams, sand storage dams, and percolation ponds) 

have been constructed to enhance the groundwater recharge in the area. The soil is 

silty/clayey sand with depth that range from less than 2m to 7m. The underlying rock is 

weathered Enticho Sandstone formation which is characterized as friable and loose when 

weathered. No rock fragments are noted in the hand-dug wells. 

 

Figure 11: (a) View of the potential sites in Abreha Weatsbeha  area, Tigray, Northern 

Ethiopia; (b, c) hand-dug wells used for irrigation in the area. A triddle pump is used to lift 

water from the well (c).  
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5.1.8 Belesa/Meteko area (Adi Kesandid) 

The static water level in this area varies from 5m to 7m. Over 20 community hand-dug wells 

are developed in the area (Figure 12). About 15 check-dams are also constructed along the 

streams as gully rehabilitation and water storage systems; this has created enhancement of the 

groundwater recharge in the area. The soil is silty/clayey sand with thickness that range from 

less than 1.5m to 8m. The underlying rock is weathered Enticho sandstone formation which is 

characterized as friable and loose when weathered. No rock fragments are noted in the hand-

dug wells. 

 

Figure 12: (a) View of the potential sites in Belesa area, Tigray, Northern Ethiopia; (b) 

hand-dug wells used for irrigation in the area. 

 

5.2 Offla-Alamata areas 

5.2 Offla woreda 

5.2.1 Hugumerda area (Kushet Endedo) 

The static water level in the Hugumerda area varies from 0.5m (close to the lake) to 8m 

(away from the lake). Over 50 hand-dug wells are developed surrounding Lake Hashenge for 

irrigation purposes (Figure 13). Out of these, only five wells are functioning properly because 

of collapse and limited yield as the depth of excavation was limited to less than 8m. The soil 

in the area is dominantly silt and clay (at the top: upto 1.5m) and then becomes sandy with 

depth. No rock fragments are observed in the hand-dug wells. Underlying the soils is basalt 

flows of the trap serious (basalts with some pyroclastic materials). 
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Figure 13: Hand-dug wells developed but not functional in Offla area (around lake 

Hashenge): (a) A collapsing hand-dug well, (b) a hand-dug well with limited discharge. 

 

As can be observed from Figure 14, the soil profile in the area is dominantly silt and clay soil. 

The u  

 

Figure 14: Typical soil profile in the Hugumerda area (around lake Hashenge), Offla, Northern 

Ethiopia. 

 

The main water supply source for the communities around Lake Hashenge (including the 

Hugumerda area) is from hand-dug wells (Figure 15) and so far no water related health 

problems is reported in the area. 
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Figure 15: A water supply hand-dug well in Hugumerda area, Offla, Northern Ethiopia. 

 

5.2.2 Hashenge area 

In the locality called Hashenge (still around Hashenge lake), the static water level varies from 1.5m 

(close to the lake) to 4m (away from the lake). Several hand-dug wells are developed in the area for 

irrigation (Figure 16). In some cases, hard pan is noted in the hand-dug wells.  

 

Figure 16: Hand-dug wells in Hashenge locality (around Lake Hashenge) in Offla, Northern 

Ethiopia: (a) a hand-dug well with a 20cm thickness hard-pan and with static water level 4m, 

(b) a hand-dug well close to the lake (with static water level 1.5m). 
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5.2.3Awli Gara and Adi Golo areas 

In Awli Gara and Adi Golo areas, the static water level varies from 0.5 to 2.5m. Over 10 

hand-dug well as developed in the area for irrigation purpose (Figure 17). The soil is mainly 

silty and clayey type with thickness that range from 1m to 3.5m. The bedrock is basalt flow 

(which includes basalt and pyroclastic materials). In the hand-dug wells, no rock fragments 

(bounders) are noted. 

 

Figure 17: (a) View of the potential sites in Awli Gara and Adi Golo areas area, Offla, Tigray, 

Northern Ethiopia; (b) hand-dug wells used for irrigation in the area. 

 

5.2 Alamata woreda 

5.2.1 Tumuga and Waja areas 

This area is associated with spring (Waja spring), artesian groundwater, and shallow 

groundwater systems (Figure 18). The static water level varies from artesian type (about 1m 

above the ground to 1m (in the hand-dug wells situated away from the main stream). The 

soils in the area is mainly clay, silt and sand with little rock fragments (Figure 19). The 

underlying rock (from deep borehole information is basalt) and the thickness of the 

unconsolidated deposits is in excesses of 50m in the Tumuga and Waja areas. 
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Figure 18: (a) View of the potential sites in Tumuga and Waja area, Alamata, Tigray, 

Northern Ethiopia; (b) artesian well in Tumuga and Waja area. 

 

 

 

Figure 19: Typical soil profile (mainly clay, silt and sand) in the Tumuga and Waja areas in 

Alamata, Tigray, Northern Ethiopia. 

 

5.2.2 Kulugeze lemlem 

The static water level in the Kulugeze lemlem area varies from 0.5m to 2m. Over 15 hand-dug wells 

are developed in this area for irrigation and livestock watering (Figure 20). The soil is silt/clay type at 

the top (less than 1m depth) and then becomes silty and sandy type with depth. From deep boreholes 

in the Alamata plain, the thickness of the soil in the area is over 80m. The excavated hand-dug wells 
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did not reach the bedrock. However, from deep boreholes the bedrock is volcanic type (basalt with 

some pyroclastic rocks). No rock fragments are observed in the hand-dug wells. 

 

Figure 20: Hand-dug wells developed for irrigation purpose but not functional in Kulugeze 

lemlem area, Alamata area, Tigray, Northern Ethiopia: (a) Hand-dug well used for livestock 

watering, (b) Collapsed hand-dug well now used for livestock watering. 

 

5.2.3 Selam Bekalsi area (Adi Muhye,  and Adi Tawye areas) 

The water level in the Selam Bekali area varies from 10 to 15m. About 15 hand-dug wells are 

developed privately in this area for irrigation and livestock watering (Figure 21, and 22). The 

soil is silt/clay type at the top (less than 2m depth) and then becomes silty and sandy type 

with depth. This area is towards the center of the Raya valley and the thickness of the 

unconsolidated deposit is estimated to be in excess of 50m. The excavated hand-dug wells 

did not reach the bedrock. However, from deep boreholes the bedrock is volcanic type (basalt 

with some pyroclastic rocks). No rock fragments are observed in the hand-dug wells. 
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Figure 21: (a) 14m deep hand-dug well developed for irrigation purpose and livestock 

watering in the Selam Bekalsi area, Alamata area, Tigray, Northern Ethiopia, (b) Irrigation 

developed using the hand-dug well in the area. 

 

 

Figure 22: (a) 12m deep hand-dug well developed for livestock watering and small-scale 

irrigation in the Selam Bekalsi area, Alamata area, Tigray, Northern Ethiopia, (b) Irrigation 

using drip system is practiced in the area. 

 

 

5.2.4 Gerjele area 

The Gerejele area has static water level that varies from artesian type (water level 1m above 

ground) to 1.5m below the ground level. Over 13 hand-dug wells are developed in this area 

for irrigation and livestock watering (Figure 23, and 24). The soil is silt/clay type at the top 

(less than 1m depth) and then becomes silty and sandy type with depth. From deep boreholes 

in the Alamata plain, the thickness of the soil in the area is estimated to be in excess of 50m. 

The excavated hand-dug wells did not reach the bedrock. However, from deep boreholes the 

bedrock is volcanic type (basalt with some pyroclastic rocks). No rock fragments are 

observed in the hand-dug wells. 
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In the year 2000/2001, a new event was reported by REST (2002) on the increase in water 

level in the Gerjele area. Water logging, the development of marshy areas and associated 

salinity problem was the major issue. This problem has lead to a number of investigations by 

in order to evaluate the cause of the problem, the water quality issue, and the solutions to 

address the problem. REST (2002) has found that: (1) the salinity problem in the area is not 

related to the water and soil quality but rather to the evaporation of water from surface. The 

same report has indicated that with depth the quality of water is less saline and the solution to 

the problem is drainage and/or lowering of the water table. In this line, several groundwater 

wells have been developed by REST and local government for irrigation purpose. As a result, 

the size of the marshy area has been decreasing every year as more water is withdrawn from 

the marshy area. 

 

Figure 23: Groundwater potential of Gerjele area, Alamata, Tigray, Northern Ethiopia: (a) 

Artesian wells, and (b) hand-dug well with water level at 1.5m below surface. 
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Figure 24: Hand-dug wells in Gerjele area, Alamata, Tigray, Northern Ethiopia: (a) lined 

hand-dug well with static water level at 0.8m depth, and (b) unlined hand-dug well with static 

water level at 0.3m, all used for irrigation purpose. 

 

5.2.5 Teo (Adi Hantiya area) 

The static water level in Teo area (in the locality called  Adi Hantiye) varies from surface to 1.6m 

below surface. About 8 hand-dug wells are developed in the area for irrigation purpose and livestock 

watering (Figure 25). The soil is silty/clayey type at the top (not exceeding 1m) and becomes silty and 

sandy with depth. Most of the hand-dug wells have depths not exceeding 6m but the thickness of the 

uncolsoidated deposits in the area is greaten than 50m (as recorded in the deep boreholes in the area).  

 

Figure 25: Groundwater potential of Teo (Adi hantiye area), Alamata, Tigray, Northern 

Ethiopia: (a) collapsed hand-dug well used for livestock watering with static water level at 

0.7m, (b) hand-dug well with water level at 1.6m below surface. 
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One of the complaints made by the local communities in the area is the salinity problem, 

mainly when the water level is at the surface or close to the surface. This area is an extension 

of the salinity problem mentioned in the case of Gerjele area. When there is constant water 

available at surface in such semi-arid areas, evaporation will be high and through time there 

would be salt accumulation on the top soil layers. Lowering the water table is believed to be 

the solution to this problem. As can be noted from Figure 26, the local communities are using 

the same hand-dug well for irrigation and water supply (partitioned with less than 1m span of 

natural soil). The local communities first dewater Well B and then once it is fully recovered 

they use it for drinking; this is done to remove any dirt which might have entered into the 

well when people are not using it. 

 

Figure 26: A hand-dug well which is used for irrigation (Well A), and for drinking (Well B) 

in Teo (Adi Hantiye area), Alamata, Tigray, Northern Ethiopia. 
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6. MAPS ON POTENTIAL AREAS FOR MANUAL DRILLING 

6.1 Criteria for delineating potential zones for manual drilling  

The criteria used for mapping potential areas for the different woredas and a summary of the 

overall feasibility of the areas for manual drilling is given in the following tables. 

 

6.1.1 Hawzien Woreda 

Theme Criteria Value Sinkata Gira 

Aras 

Suluh Megab Debre 

Tsion 

Depth of 

groundwater 

<7m  Feasible X X X X X 

7-25m Feasible X X X X X 

25-35m May be 

feasible 

     

>35m Not 

feasible 

     

Soil 

condition 

Presence of alluvial 

deposit 

Very 

feasible 

X X X X X 

 Presence of soft 

weathered rock in 

little quantities of 

small boulders 

Moderate 

feasible 

     

 Presence of hard 

(consolidated) rock 

and large quantifies 

of big boulders 

Not 

feasible 

     

Remarks        

Overall 

feasibility 

assessment 

  +/o +/o +/o +/o +/o 

Table 6.1 Summary of criteria and overall feasibility of potential sites in Hawzien woreda, 

Tigray, northern Ethiopia. 
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6.1.2 Klite Awlaelo Woreda 

Theme Criteria Value Gule Abreha 

Weatsbeha 

Belesa 

Depth of 

groundwater 

<7m  Feasible X X X 

7-25m Feasible X X X 

25-35m May be feasible    

>35m Not feasible    

Soil 

condition 

Presence of 

alluvial deposit 

Very feasible X X X 

 Presence of soft 

weathered rock in 

little quantities of 

small boulders 

Moderate feasible    

 Presence of hard 

(consolidated) 

rock and large 

quantifies of big 

boulders 

Not feasible    

Remarks      

Overall 

feasibility 

assessment 

  +/o +/o +/o 

Summary of criteria and overall feasibility of potential sites in Klite Awlaelo woreda, Tigray, 

northern Ethiopia. 
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6.1.3 Alamata Woreda 

Theme Criteria Value Tumuga/ 

Waja 

Kulugeze 

Lemlem 

Selam 

Bekalsi 

Gerjele Teo 

Depth of 

groundwater 

<7m  Feasible X X X X X 

7-25m Feasible X X X X X 

25-35m May be 

feasible 

X     

>35m Not 

feasible 

     

Soil 

condition 

Presence of 

alluvial deposit 

Very 

feasible 

X X X X X 

 Presence of soft 

weathered rock in 

little quantities of 

small boulders 

Moderate 

feasible 

     

 Presence of hard 

(consolidated) 

rock and large 

quantifies of big 

boulders 

Not 

feasible 

     

Remarks        

Overall 

feasibility 

assessment 

  +/o +/o +/o +/o +/o 

Summary of criteria and overall feasibility of potential sites in Alamata woreda, Tigray, 

northern Ethiopia. 
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6.1.4 Offla Woreda 

Theme Criteria Value Hugumberda Hashenge Awli Gara and Adi Goloi 

Depth of 

groundwater 

<7m  Feasible X X X 

7-25m Feasible X X X 

25-35m May be 

feasible 

X   

>35m Not 

feasible 

   

Soil 

condition 

Presence of 

alluvial deposit 

Very 

feasible 

X X X 

 Presence of soft 

weathered rock 

in little 

quantities of 

small boulders 

Moderate 

feasible 

   

 Presence of hard 

(consolidated) 

rock and large 

quantifies of big 

boulders 

Not 

feasible 

   

Remarks      

Overall 

feasibility 

assessment 

  +/o +/o +/o 

Summary of criteria and overall feasibility of potential sites in Offla woreda, Tigray, 

northern Ethiopia. 

 

6.2 Population estimate and potential irrigable land in the areas 

As part of the market assessment for manual drilling, the total population and total irrigable 

land in the different woredas was tried to be obtained. The data obtained from the different 

woredas is given in the following tables. 

 

6.2.1 Population estimate and potential irrigable land in Hawzien area 

Parameter Sinkata Gira Aras Suluh Megab Debre Tsion 

Population (households) 

(number) 

450 250 350 280 300 
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Irrigated land (ha) 120 80 60 none 50 

Potential irrigable land (ha) >400 >250 >200 >200 >300 

(Note: These data is obtained from the Tabia/Kebele administration of the respective sites). 

 

6.2.2 Population estimate and potential irrigable land in Klite Awlaelo area 

Parameter Gule Abreha Weatsbeha Belesa 

Population (households) 

(number) 

350 200 200 

Irrigated land (ha) 50 350 20 

Potential irrigable land (ha) >400 >150 >100 

(Note: These data is obtained from the Tabia/Kebele administration of the respective sites) 

 

6.2.3 Population estimate and potential irrigable land in Alamata area 

Parameter Tumuga/ 

Waja 

Kulugeze 

Lemlem 

Selam 

Bekalsi 

Gerjele Teo 

Population (households) 

(number) 

180 150 150 100 130 

Irrigated land (ha) 100 50 35 20 30 

Potential irrigable land (ha) >200 >300 >100 >200 >250 

(Note: These data is obtained from the Tabia/Kebele administration of the respective sites) 

 

6.2.4 Population estimate and potential irrigable land in Offla area 

Parameter Hugumberda Hashenge Awli Gara and Adi Goloi 

Population (households) 

(number) 

200 250 150 

Irrigated land (ha) 20 15 15 

Potential irrigable land (ha) >150 >180 >150 

(Note: These data is obtained from the Tabia/Kebele administration of the respective sites) 

 

6.3 Maps on potential sites 

6.3.1 Maps on Potential sites in Hawzien-Klite Awlaelo areas 

Comprehensive evaluation of the sites revealed that the main potential areas for manual 

drilling in Hawzien-Klite Awlaelo areas are those areas that satisfy the following criteria: 

 Areas located along topographic depressions and flat areas. 
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 Areas that have enough catchments that contributes to groundwater recharge; 

especially areas where there have been extensive soil/water conservation, check-dam 

construction, and other groundwater recharging mechanisms have been in place. The 

construction of such groundwater recharging systems is enhancing the potential for 

shallow groundwater development and hence for manual drilling. 

 Areas mainly underlain by Enticho sandstone or Glacial tillites. 

 Areas where there is some soil cover. 

 

The most potential areas for manual drilling in the Hawzien-Klite Awlaelo areas is indicated 

in Figure 27a, and 27b. 

 

6.3.2 Potential sites in Offla-Alamata areas 

The potential sites for manual drilling in Offla area (Figure 28a and 28b) are those areas with 

the following characteristics: 

 The unconsolidated deposits around Lake Hashenge: as confirmed from the number 

of hand-dug wells in the area, the static water level in the wells is believed to be 

connected to the Lake water. 

 Areas with topographic depressions which have good recharge from the upper 

catchments but at the same time when there is soil cover. 

 

In many parts of the Raya valley, the groundwater table is below the feasible level for manual 

drilling (25m). However, in the central and topographic depression of the Alamata plain, 

there are areas where the groundwater table is feasible for manual drilling.  

 

6.3.3 Mapping scale and limitation in delineating the potential sites  

In many parts of Tigray region in general and in the study areas in particular it is uncommon 

to get extensive areas which are feasible for manual drilling. This is attributed to the 

topography, geology and past land degradation processes. It should therefore be noted that in 

localized areas (not mapppable at this scale) in different areas patches of feasible sites for 

manual drilling are common and this need to be considered. The sites identified are areas 

which have relatively larger area coverage. 
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Figure 27a: Map showing potential areas for manual drilling in Hawzien-Klite Awlaelo 

areas, Tigray, Northern Ethiopia. 
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Figure 27b: Potential areas in Hawzien and Klite Awlaelo areas,  Tigray, Northern Ethiopia 

(+ water level until 7m; 0 water level between 7 and 2. In the remaining areas the water level 

is below 25m.  
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Figure 28a: Map showing the localities with potential areas for manual drilling in Offla and 

Alamata areas, Tigray, Northern Ethiopia. 



36 
 

 

Figure 28b: Potential areas in Offla and Alamata areas, Tigray, Northern Ethiopia (+ water 

level until 7m; 0 water level between 7 and 2. In the remaining areas the water level is below 

25m.  
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7. MARKET ASSESSMENT FOR MANUAL DRILLING IN ALAMATA, OFFLA, 

HAWZIEN, AND KITE AWLELO WOREDAS 

 

7.1 Introduction 

The Well Foundation in cooperation with IDEA, Meta Meta and the Huisman Foundation 

was testing a low cost manual drilling technology in two different zones of Tigray – Tahtay 

Koraro and Medebay Zana woredas of the North West zone of Tigray and in Abreha 

Weatsibeha of the Eastern zone of Tigray. Mekelle University was commissioned to assess 

the market potential of this low cost manual drilling technology. In March 2013, an 

assessment on market potential on manually drilled drinking and productive wells was made 

in the two selected woredas, i.e., in Tahtay Koraro and Medebay Zana woredas of North 

West Tigray.  

 

The assessment include among others cost benefit analysis of manual drilling with different 

possible scenarios and in comparison to hand dug wells, source of water and perception of the 

local community about the existing facilities, water supply mechanism preferred by the local 

community, willingness to pay for private manually drilled wells and communal wells.  The 

assessment found that  

 Manually drilled wells satisfy the water supply preference of the community 

studied 

 Manually drilled wells are worth investing 

 Manually drilled wells are good alternative to provide water for communities 

 There is a reasonably good demand for manual drilling 

 

The purpose of this short assessment (as indicated in the ToR of this assignment) is to judge 

whether or not the findings of the market assessment in Tahtay Koraro and Medebay Zana 

woredas can be extended to other woredas in Tigray with a potential for manual drilling in 

particular to Ofla and Raya Alamata woredas by assessing the similarities in socio economic 

and demographic conditions between the pilot woredas (T/Koraro and M/Zana) and the 

expansion woredas (Raya Alamata and Offla). 

 

Though it was in the ToR of the assignment, pursuant to the great interest by all parties (the 

client, the consultants and other partners), rough market assessment was also made 
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comparing the market assessment in Tahtay Koraro and Medebay zana woredas with 

Howzien and Klite Awlaelo woredas.  

 

7.2 Population 

Population of Alamata and Ofla woredas: 

Raya Alamata and Ofla are two of the five woredas that constitute the southern zone of 

Tigray regional state. Raya Alamata and Ofla woredas cover a total area of 75263.54 and 

104712.4 hectares of land respectively. According to the 2007 Central Statistics Agency 

census report (CSA, 2007), the two woredas have a total population of 85359 and 126953 

respectively for Raya Alamata and Ofla woredas (CSA 2007).  

 

Population of Hawzien and Klite Awlaelo woredas: 

Hawzien and Klite Awlaelo woredas are within the eastern Zone of Tigray regional state. The 

total land cover is about 87340.5 hactar for Hawzien and 97089.8 ha for Kite Awlaelo 

woredas. Based on the CSA (2007), the total population is 117954 and 99708 for Hawzien 

and Kiite Awalelo woredas respectively.  

 

Like other parts of Tigray, the population in these two woredas is not only constituted mainly 

by the young age but also grows at a high rate. This increasing population no doubt requires 

more water for both consumption and production purposes. This warranties the need for a 

sustainable source of water which in turn leads to the need for technologies such as manual 

drilling that is low cost and  that can easily be used at household level. 

 

7.3 Livelihood 

Like in rural communities in other parts of Tigray, agriculture is the main economic stay in 

the Raya Alamata and Ofla woredas as well as Hawzien and Klite Awlaelo Woredas. Most 

depend on rainfed agriculture and some use irrigation. The following table summarizes the 

total arable and irrigated land in hectares in the four woredas. 

No. Woreda Arable land Irrigated land Percentage of irrigated land 

1 Offla 23940 5205 21.7 

2 Raya Alamata 36229.5 3626 10.01 

3 Hawzien 15681.40 5538 35.5 

4 Klite Awlaelo 19229.7 7472 38.9 
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(Source: data obtained from agriculture and rural development offices of the respective 

woredas). 

 

The table indicates that although irrigation is practiced in the four woredas. The ratio of 

irrigated land to the total arable land is still at its low level especially in woreda Raya 

Alamata. In the case of Hawzien and Klite Awlaelo woredas the ratio is a bit higher because 

of the better irrigation practices in the areas. 

 

In all the woredas there is a general trend that with the increase in availability of water for 

irrigation, more and more hectares of land can be irrigated. For this, a sustainable and low 

cost technology such as manual drilling to make water available for irrigation is required, 

thus placing high demand for manual drilling as an alternative technology. 

 

According to the socio economic survey report for Tigray region, the average land holding in 

the two woredas is 2.39 and 3.75 timad (1 timad is equivalent to about 0.25hectar) for Offla 

and Raya Alamata respectively. The land holding for Hawzien and Klite Awlaelo is much 

lower: it ranges from 1.5 to 3timad. The land holding for Raya Alamata is slightly more and 

that of Offla, Hawzien and Klite Awlaelo woredas. The average land holding for Tigray 

region is 3.59 timad (Fredu et al. 2011). According to the same source, the average land 

holding in Tahtay Koraro and Medebay Zana woredas is 2.01 and 3.41 timads respectively, 

which is comparable to the average land holding in Offla, Raya Alamata, Hawzien and Klite 

Awlaelo woreasa.  This small land holding coupled with the erratic nature of rainfall leads to 

the need to enhance agricultural productivity by producing more than once in a year from the 

same area of land. This calls for a need to expand irrigation activities in the areas using low 

cost water resource development technologies. 

 

7.4 Source of water 

The main source of water  for both household consumption and production activities in Raya 

Alamata, Offla, Hawzien and Klite Awalelo woredas like that of T/Koraro and M/Zana 

woredas is hand dug shallow wells. The market assessment results by Fredu (2013) compares 

hand dug shallow wells and manually drilled wells. Comparison results indicate that hand 

dug shallow wells are expensive, require more space, water availability may not be 

sustainable and water may not be safe because it is open. Manual drilling on the other hand is 

relatively low cost, sealed or protected, goes deeper and water could sustain even during dry 
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season. All these qualities of manual drilling best fit to the preference of the local 

communities. Moreover, there are increasing perceptions among the local communities in 

Almata, Offla, Hawzien and Klite Awlaelo woreda and elsewhere that since hand dug 

shallow wells are often open, sometimes animals and even children can be drown into the 

wells leading to lose of lives.  

 

7.5 Involvement of NGOs and the government 

As water development is among the priority areas of intervention in Ethiopia at large and 

Tigray in particular, a number of stakeholders including NGOs are involved in the 

development of the sector.  

 

7.5.1 Involvement of NGO’s in Alamata and Offla Woredas 

NGOs such as Ethiopian Kalehiwot Church (EKHC), Relief Socity of Tigray (REST) are 

operating in Raya Alamata and Offla woredas in directly developing water sources and/or 

funding water resource development both for household consumption and production 

purposes. Moreover, the regional government has given due attention to water development 

as a means of ensuring food security at household level. To this end, the respective woreda 

offices of Water Resource, Mines and Energy in cooperation with all stakeholders (NGO’s 

communities, and agricultural office) are working to ensure at least one alternative water 

source to every household. 

 

7.5.2 Involvement of NGO’s in Hawzien and Klite Awlaelo Woredas 

The NGOs working in Hawzien and Klite Awlaelo woredas are mainly REST and Wukro 

Saint Mary College. As obtained from the woreda bureau of agriculture, in the last few years 

NGO’s like World Vision have been working in the area. It should be noted that different 

organizations are involved in different natural resources management and food security issues 

in the Hawzien and Klite Awlaelo woredas like the Millennium Development Project, GIZ, 

WFP, MERET, SLM projects.  

 

It is clear that the efforts of the NGOs and the local government to ensure access to water by 

households for both consumption and production purpose requires water resource 

development technologies that are low cost and affordable by the local communities. This 

raises the need for manual drilling. However, it needs mentioning that the practice so far in 

the four woredas and elsewhere in Tigray is to hand over water resources developed by  
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NGOs and the government to the final users either at no cost or at nominal cost. This, as 

confirmed in the market assessment for manual drilling in T/Koraro and M/Zana woredas by 

Fredu (2013), is creating big expectations among the local community in that cost for 

development of water sources, especially those used by the community or groups of farmers 

are largely covered by outside of the end users, mainly by NGOs and the government. 

 

Although the ‘free transfer expectation’ is mainly for communal wells but not for personal or 

private wells, a strong public relation (PR) work is required to convince to the communities 

that end users need to share or cover the cost of a water resource developed including 

communal wells. 

 

7.6 Willingness to pay 

Besides affordability of the technology, another important factor that determines the viable 

and sustainable use of manual drilling is the desire and ability of the local community to pay 

for the technology. Willingness to pay (WTP) is the maximum amount that a household 

would be prepared to spend to secure access to a given quantity of the service. Thus, in 

economic terms, it represents the limit of affordability of the service. 

 

7.6.1 Willingness to pay in Offla and Alamata areass  

Although willingness to pay by the communities in Raya Alamata and Offla woredas should 

be assessed deeply by taking representative sample, a rough assessment (10 people from 

Offla and 7 people from Alamata woredas) indicates less willingness to pay in these 

communities compared to the findings in T/Koraro and M/Zana woredas.  

 

7.6.1 Willingness to pay in Hawzien and Klite Awlaelo areass  

A rough assessment was also made on 10 people from Hawzien and 8 people from Klite 

Awlaleo woredas. In both woredas, only 50% of the respondents have shown interest to pay 

part of the cost provided that it really can solve the water security problem especially for 

irrigation use. Half of the respondents have less willingness to pay and the reason they gave 

is they do not have enough money to do so. 

  

A number of reasons could play for the relatively low willingness to pay for the services. In 

all the four areas, the reasons for not willing to pay for the development of manual drilling is 

believed to be related to the following: 
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 The practice of ‘free transfer’ of water sources developed by NGOs and the local 

government can have a negative influence on the willingness to pay requiring 

strong public relation work as mentioned above to convince the communities to 

pay for the costs of water resource development. 

 The third and probably the strongest explanation for the low willingness to pay in 

the expansion woredas in Offla and Alamta woredas is lack of knowledge about 

the manual drilling technology. Unlike the communities in T/Koraro and M/Zana 

woredas in which a test of manual drilling was taking place by the Well 

Foundation and the people were better informed about the technology, the 

communities in the expansion woredas know nothing about the technology and 

this could limit their willingness to pay for the technology. 

 The willingness reflected by some of the respondents in Hawizien and Klite 

Awlaelo woredas is related to the better irrigation practice in those areas. These 

two woredas used to be among the food insecure areas in Tigray. But in the last 

few years irrigation development (through different water source alternatives) 

coupled with extensive natural resources management have been increasing and 

communities are becoming aware of the importance of water and benefits that 

they could get from such resources development. 

 The unwillingness to pay by some of the respondents in Hawiznen and Klite 

Awlaelo is strongly believed to be related to the “free transfer” of developed water 

resources schemes and/or to financial limitation of the farmers. 

 

Limitation of the market assessment: Unlike the study in T/Koraro and M/Zana woredas, 

sufficient sample was not taken for the willingness to pay analysis in the expansion woredas. 

Hence, the low willingness to pay in Raya Alamata and Offla woredas. In the case of 

Hawzien and Klite Awlaelo woredas the overall perception of the communities is much 

higher on the importance of water and the benefits which they could get. 
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8. CONCLUSION 

8.1 Conclusion drawn from the geohydrological study 

From this study the following points are concluded: 

 Shallow groundwater development (for water supply and irrigation) is increasing in 

northern Ethiopia and hence there is a need for introducing low cost technologies of 

well development and lifting technologies. 

 Many of the flat plains of Hawzien and Klite Awlaelo areas are becoming potential 

areas for shallow groundwater development because of the natural resources 

management (percolation systems, check-dams and other groundwater recharging 

mechanisms. 

 Shallow well development at the surroundings of Lake Hashenge needs more 

comprehensive evaluation of the environmental consequences of the on-going 

extensive well development in the surrounding areas. 

 In all the sites identified as potential areas for manual drilling, water quality is not 

reported by the communities or any research work done so far as a major problem 

except in Gerejele and Teo sites of the Alamata area. This salinity problem is 

associated with the evaporation of surface water and this problem is believed to be 

solved through proper lowering of the water table. There is a huge opportunity to 

change the problem (due water table at surface) into economic benefits through small 

scale irrigation using shallow groundwater development coupled with land 

management in the Gereje and Teo areas. 

 The technology of manual drilling is not well introduced in the areas: one test well 

was drilled in Abreha Weatsbeha area and geohydrologically it was found to be 

highly feasible. In the case of Alamata and Offla no test manual drilling is done so far 

except for one person from Offla area who trained for about 45 days in Ziway area 

(Ethiopia) on manual drilling technology. 

 

8.2 Conclusion drawn from the market assessment 

The strong socio economic similarities between the pilot woredas (T/koraro and M/Zana) and 

the expansion woredas (Raya Alamata and Offla) could safely lead to the conclusion that the 

market study results in the pilot woredas can be expanded to the expansion woredas. 

However, a lot is required in the expansion woredas to familiarize the technology to raise 

awareness and knowledge of the local community about the technology, train local people on 

the use of the technology and test its applications on selected farmers. 
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The cost of hand-dug shallow well development, which is NGO’s and government financed, 

has been increasing from less than 30000Eth. Birr in the year 2010 to nearly 80000 Eth. Birr 

2014. This clearly indicates that there is a strong need to introduce low cost and efficient 

technologies to supply water for irrigation and water supply in the four woredas and in others 

parts of Ethiopia where manual drilling technologies could work. 

 

8.3 Overall Conclusion 

Geohydrologically, a number of areas have been identified which are potential for manual 

drilling in Hawzien, Klite Awlaelo, Offla and Alamata areas. The rough market assessment 

has shown less willingness to pay by the farmers which is attributed to lack of knowledge on 

the technology and/or limited financial capacity of the farmers. Considering the ambitious 

plans of the government to enhance small-scale irrigation development, there is a strong need 

to introduce manual drilling technology through proper piloting which integrates capacity 

building (awareness creation and technical trainings). Besides to capacity building, access to 

credits (for well development, pumps, etc) is highly required to enhance food security 

through low-cost manual drilling technologies.  
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