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3341 Bilu Harsu

The Bily Harsu site is located on the flood plain of Kawa River, and iherefore thick
alluvium may be expected In the area (Fig 19a). The apparent resistivity map (Fig 18b)
shows thal the area is generally underiain by very low resistivities below 15 Ohm-m,
indicting the presence of widely distributed saturated alluvium. Within the low resistivity
area, there are patches of higher resistivity (20-80 Ohm-m) elongated and circular shape,
probably representing lenses of more coarser material like sand and/or gravel. '

The VES data in the area wera mainly distributed in the north-south direction following the
flood plain of Kawa, and the results of interpretation (Fig 19¢c) show the presence of very
thick low resistivity layers, although there is slight variation within the generally low
resistivities owing to differences in the composition of the loose sediments. The resistivity
values varied between 1 and 35 Ohm-m, and the very low resistivity layer of 1-2 Ohm-m
forming the sixth layer in the area has the largest thickness in the rage of 50-74m, and it is
generally found below depth of 70-80m from the surface. The very low resistivity of the
layer probably suggests saturation with saline water.

The unconsollidated sediments and/or pyroclastics in the area are very thick, being in the

range of 130-150m, and they are underiain at the bottom by & high resistivity layer (230-
250 Ohm-m) probably composed of slightly weathered volcanic bedrock.

Figure 19a. Location map of VES points and HRP lines, Bilu Harsu,
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Figure 19b. Apparent resistivity Map, Biiu Harsu.
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qure 19¢. Interpreted Layer Parameters, Bllu Harsu.
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3.3.2

Deneba

The geophysical survey at Deneba was conducted in the area of the existing well which
has been is use for more than two decades (Fig 20a). A number of east-west and north-
south lines were surveyed by the HRP method, in order to detect the presence of
structures, if any. The apparent resistivity map (Fig 20b) is characterized by low to very
low resistivities in the range of 6 1o 26 Ohm-m. The relatively higher resistivities (> 20
Ohm-m) occupy the northwestem and southeastem part of the area, whereas the very low
resistivities of less than 12 Ohm-m are mainly found along NNE-SSEW direction in the
central potion of the area. These low resistivities probably indicated area of high
weathering and/or fracturing of the rock which forms the aquifer in the area. The existing
borehole Is situated within the low resistivily zone in a relatively wide area to the
southwest of the site, further corroborating the interpretation.

mvammwmmmmmmmmmmﬂnpm.m
the results of interpretation of the VES data (Fig 20c) show that very low resistivities of
less than 10 Ohm-m dominate the subsurface.

Very low resistivities are 4 to 8 Ohm-m contain the major part of the subsurface, although
there is a moderately high resistivity layer of 122-177 Ohm-m with thickness varying
between 24-35 m is found intercalated within the low resistivity layers.

The low resistivity layer is probably composed of highly weathered/fractured rocks and/or
pyroclastics saturated with water and there is a possibility of encountering two aquifers
separated by an intermediate high resistivity layer. The bottom part is characterized very
high resistivities in the order of 300 Ohm-m, and probably consists of moderately to
slightly fractured rock.

Figure 20a. Location map of VES points and HRP lines, Deneba.
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Figure 20b. Apparent Resistivity Map, Deneba.
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Figure 20c. Interpreted Layer parameters, Deneba.
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3.3.3 Asendabo-Yedi

The Asendabo —Yedi site is located in the plain to the west of the town, and streches for
mone than two kilometers in width (Fig 21a), the VES being distributed along the plain. But
the HRP survey was conducted in the central area. The HRP site is selected in an area
where the Gilgel Gibe river makes a sharp bend from a NE-SW direction to aimost NNW-
SSE direction presumably controlled by a structure. Therefore, the HRP lines were laidout
in directions that would allow the detection of the presumed fault.

The apparent resistivity map (Fig 21b) shows that the area is generally underain by very
low to moderate resistivities, varying between 5 and 50 Ohm-m, The moderate resistivities
(30-50 Ohm-m) are found in the norther part of the area, the very low resistivities (<15
ochm-m) occupy the southem and eastem parts, These resistivity variations indicate the
compositional variation of the loose sediments that may underile the area,

The VES data cover a large area of about 2.5 km in nearly east-west direction, mainly to
see the lateral variation of the subsurface in the area. The results show strikingly similar
responses for almost all soundings (Fig 21c). Very thick layers (>200m) of low resistivity
in the range of 2-17 Ohm-m underiie the top soil, interpreted as alluvium and/or highly
weathered rock or pyroclastics probably saturated with water.

The very low resistivity layer is divided In to two zones by a layer of moderate resistivity
(93-143 Ohm-m) at depth of 130-155m. The upper low resislivity zone has relatively
higher resistivity (8-17 Ohm-m) and corresponding thickness in the range of 70 to 120m,
whereas the lower low resistivity zone Is characterized by very low resistivities in the
range of 2 to 4 Ohm-m, and thickness of 70-100m. The variation in resistivity may
probably point oul variation in the quality of the groundwater, the deeper very low
resistivity layer probably being saturated by saline water.

The depth to the bottom substratum represented by high resistivity in the range of 165-
169 Ohm-m varies between 205 and 237m,

Figure 21a. Location map of VES points and HRP lines, Asendabo-Yed|,
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Figure 21b. Apparent resistivity Map, Asendabo-Yedi.
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FI ure 21c. Interpreted Layer parameters, Asendabo-Yedl.
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3.34

Boneya

The Boneya site is located within @ wide meander of Kawa River aboul one km southwest
of the village (Fig 22a) and near the Kawa Bridge on the road to Dedo (Sheki). Basalt
forms the dominant lithology of the area being exposed in most sections of the river.

The HRP survey was made with nearly E-W and N-S profiles, and the apparent resistivity
map (Fig 22b) shows areas with contrasting resistivity response. Both the westem and
eastern paris of the site are characterized by high resistivity greater than 50 Ohm-m. The
eastern high resistivity zone, in particular has a nearly N-S trend, and possibly indicate
relatively massive parts of the underlying basalt at shallow depth. In contrast the northem
and southem parts of the area are underiain by low resistivities below 40 Ohm-m, but at
places as low as 25 Ohm-m.

The two low resistivity zones in the nonth and south are connected by a nammow zone of
low resistivity at the centre of the area probably indicating structural control.

The results of the VES interpretation (Fig 22c) indicate the existence of five resistivity
layers beneath the surface. The low resistivity values below the topsoil having resistivity
values in the range of 14-66 Ohm-m are attributed to highly fractured basalt, the bottom of
which may be water bearing, This low resistivity layer has variable thickness, from 15m at
VES J15-1 to more than 30m at VES J15-4 and J15-5. Underlying the low resistivities a
high resistivity layer of 456 to 1058 Ohm-m is observed, having thickness in the range of
30-62m, and interpreted as slightly weathered to massive basalt. The largest thickness
(62m) and resistivity (1058 Ohm-m) of this layer is obtained at VES J15-1 over the N-S
trending high resistivity zone interpreted from the HRP data.

Almost all the VES curves show clear descanding resisfivity branch at depth. This
suggests the existence of a low resistivity layer al depth interpreted as the fifth layer, with
resistivities varying between 11 and 16 Ohm-m. The thickness of the very low resistivity
layer could mos! be determined due to its large depth extent, bul its top Is found in the
range of 50-77m. This layer forms the deeper aquifer in the area, composed of highly
weathered and/or fractured basal,
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Figure 22a. Location map of VES points and HRP lines, Boneya.

Figure 22b, Apparent Resistivity Map, Boneya.
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Figure 22c. Interpreted Layer parameters, Boneya.
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Bulbul

At total of nine sounding were measured in Bulbul area (Fig 23a) widely distributed at a
distance of 1-2 km between the soundings, though VES J08-3 and J08-9, and VES J08-5
and J08-8 were close together being within 200m distance from each other.

The interpreted VES results (Fig 23b) show that the subsurface is constituted by six
resistivity layers. With the exception of the bottom layer, and at place the top layer (e.g.
VES J08-3 & J08-4) the other layers are mainly characterized by very low resistivities of 2
lo 18 Ohm-m, which Is probably associated with highly weathered rock and/or pyrociastics-
safurated with water, At certain locations, (e.g, VES J08-1 and J08-3) there is an
Iinterbed of moderately to highly weathered rock within the low resistivity material,
separating il into two zones. In such cases, the lower most |ayer is characterized by even
lower resistivity values of 2 to 3 Ohm-m, which probably Indicates saturation with saline
watar,

VES J08-2, JOB-5 and JO0B-8 have almost uniform and homogeneous resistivity
distribution, generally below 10 Ohm-m indicating, uniform subsurface condition, The total
thickness of the low resistivity material, overlying the rather moderately fractured rock
represented by resistivity range of 83-336 ohm-m, vary between 115m and 202 m.

Figure 23a. Location map of VES points, Bulbul.
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Figure 23b. Interpreted Layer parameters, Bulbul.
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Figure 23b. Interpreted Layer parameters, Bulbul (cont'd).

[g—pri—p—
SaE e
LTS LI




Japan intemational Cooperation Agency (Final Report)
Basic Dealgn Study for Rural Watar Supply In Oromia Reglon Geophysics

3.3.6

Ale

The three sounding conducted in Ale area generally show S to 6 resistivity layers (Fig 24a,
b). The lopsail is characterized by high resistivities in the range of 72-180 Ohm-m, which
is 1-2 m thick. It Is underlain by a sequence of low resistivity material (3-16 Ohm-m) up to
77-87 m depth interpreted as either highly weathered rock and/or pyroclastics salurated
with water.The presence of a thin layer (6-15m) of high resistivity material interbeded
within the low resistivity and interpreted as moderately fractured rock is evident from the
nature of the sounding at VES J01-3.

The subsiratum in the area has a relatively high resistivity of about 163-166 Ohm-m, and
may be correlated to moderately weathered rock found at depth.

Figure 24a. Location map of VES points, Ale.
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The geophysical survey at Natri consisted of four HRP lines and two VES centering on the
existing borehole (Fig 25a).

The apparent resistivity map (Fig 25b) delineated two resistivity zones. The westem par
of the area Is underlain by moderately high resistivity above 40 Ohm-m, and the eastem
half is characterized by low resistivity generally below 40 Ohm-m, which becomes even
lower to about 20 Ohm-m towards the central eastem parl. The former is interpreted as a
response of rocks with relatively low weathering and/or fracturing at shallower depth,
whereas the latier Is response of highly weathered/fractured zones. The existing borehole
Is located within the lattar zone.

The two sounding were also measured within the low resistivily zone, and both show low
resistivity material of about 29m thickness below the surface, which in tum is underlain by
high resistivity layer of 157-208 Ohm-m and 30-40m thickness related to moderately

The bottom layer s also characterized by low resistivities of 11-13 Ohm-m, which is
interpreted as consisting of a probably water bearing highly weathered rock.

Figure 25a. Location map of VES points and HRP lines, Natri.
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Figure 25b. Apparent Resistivity Map, Natri.
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3.3.8

Bore

Four soundings were conducted at Bore, which are fairly ldentical with similar
interpretation. (Fig 26a,b). The curves represent a

topsoil, the underlying four layers are characlerized by low resistivities ranging belween
1.2 to 12 Ohm-m, having a combined thickness in the range of 184-235m. This low
resistivity layer is interpreted as a highly weathered rock and/or pyroclastics saturated with
water, and there could be also sections altered to clay. The very low resistivilies
represented by 1-2 Ohm-m and found in the deepesl parl below 73 to 102 m probably
suggest saturation with saline water.

A moderately high resistivity layer in the order of 80 Ohm-m forms the substratum in the
area, suggesiing its moderately fractured nature.
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Dobi

The four soundings conducted in Dobi were located at a distance of 1-2 km east of the
village. The distance between the soundings also varied between 400-1300m. (Fig 27a).

The interpreted layer parameters (Fig 27b) show 5 to 6 resistivity layers underlying the
area. The topmost 2 layers are characterized by relatively higher resistivities of 15-20
Ohm-m possibly indicating gravelly clay material of up to 4 m thickness.

These are followed by a low resistivity layer of 637 Ohm-m interpreted as highly
weathered rock, which is probably water bearing and having thickness varying between
1110 33m. ﬂmlmgmmmnfahnulmamin found beneath VES J12-1 & J12-4.

The fourth layer is characterized by high resistivity value in the range of 168-254 Ohm-m,
with thickness varying between 32-59m, and Is interpreted as moderalely to slightly
fractured rock. Beneath the high resistivity layer, a layer of low resistivity (8-15 Ohm-m) is
abserved, which has thickness of about 50m below VES J12-1 and J12-4, and even more
below VES J12-2 and J12-3 as it forms the boltom layer here. The low resistivity layer is
the main water bearing horizon comprised of highly weathersdffractured rocks. A
moderately to slightly fractured rock forming the substratum |s detected below 123m only
al VES J12-1 and J12-4.

Figure 27a. Location map of VES points, Dobi.
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gure 27b. Interpreted Layer parameters, Dobi,
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3310  Cheka Walaka

The Cheka Walaka site Is found about 6 km southeast of Deneda (Fig. 28a) on the
northem bank of Yoko River,

The VES conducted at the site reveals four resistivity layers. The top layer has very high
resistivity of 1230 Ohm:m, and about 1-4m thickness, probably caused by dry gravelly
layer. Below it, a relatively low resistivity layer of 26 Ohm-m, which is about 17m thick is

found Interpreted as gravelly clay layer.

The third layer has the lowest resistivity of 8.6 Ohm-m, and corresponding thickness of
about 54m. W is interpreted as a water bearing highly fractured rock overlying the bottom
layer of 312 Ohm-m resistivity related to moderately fractured rock.

Figure 28a. Location map of VES point, Cheka Walaka.
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3.3.11

Gudeta Bula

Two soundings were measured al Gudeta Bula, which show thal the subsuiface is
underiain by six resistivity layers (Fig 29ab). The topsoil is represented by very high
resistivity of 82-1394 Ohm-m, which Is less than 2m thick, and the underlying layers are
characterized by low fo very low resistivitles composed of highly wealhered rock and/or
pyroclastics saturated with water.

The altemation of low and very low resistivity along the section probably indicate either

intercalation of different lithologies or variation in the quality of water. Together the low

resistivity layers have thickness varying between 219 and 266 m, and they are underiain

at depth by moderately fractured rock characterized by resistivity of 85 -100 Ohm-m and

forming the substratum in the area. In particular, the very low resistivity horizons, with less

mzﬁﬂnmmﬂmmmmmmmmmmmwm
saline water.

Figure 29a. Location map of VES points, Gudeta Bula.
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3.3.12

The two soundings carried out at the site show six to seven resistivity layers. The
subsurface is underlain by altemaling low and relatively very low resistivities down to
about 200m depth. The relatively high resistivity layers (14-21 Ohm-m) towards the top
may be Interpreted as gravelly clay, whereas the low resistivities comrespond to highly
weathered rock and/or pyroclastics.

A very low resistivity, iayer of 1,8-2.0 Ohm-m |s observed below 100-110m depth, having
large thickness of 90-96m. Both the low and very low resistivity layers are probably
saturated with water, but the latter appears to be saturated with saline groundwater.

Figure 30a. Location map of VES points, Waktola.
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Figure 30b. Interpreted Layer parameters, Waktola.
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3.3.13 Toli Sebeta

- Only one VES was measured to Toll Sebeta, which shows 4 layer earth (Fig 31a & 31b).
The top layer with high resistivity of 191 Ohm-m and less than a meter in thickness
represents the topsoil. Underlying the topsoll, a low resistivity layer of 12 Ohm-m, having
aboul 6.5m thickness Is observed, which may be attributed to clays soll. The third layer
has very low resistivity of 4.2 Ohm-m, and has large depth extent being about 82m thick.
This layer may be related to saturated loose sediments and/or pyroclastics.

The bottom layer has high resistivity of about 185 Ohm-m indicating its moderately
fractured nature.

Figure 31a. Location map of VES point, Toli, Sebeta.
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3.3.14

Figure 31b. Interpreted Layer parameters, Toli Sebeta.

The two soundings at Marewa were conducied in areas of different geologic setting. The
first sounding, VES J03-1, was measured in a foothill region, where depth to rock is
expected to be shallow, and the second sounding, VES J03-2, was measured in a wide
plain occupying the lowest position in the flood plain of Merwa River. Here thick alluvium
may be present (Fig 32a). The interpreted layer parameters of the soundings are given in
Figure 23b. The result of the first sounding show low resistivity layers up to 23m depth,
underiain by high resistivity layer of 137 Ohm-m, interpreted as moderately fractured rock
of about 22m thickness, which is again underain by low resistivity material (16 Ohm-m),
Both the upper low layer (up to 23m) and the lower resistivity layer (below 44m) are
presumed to constitute the water bearing formation in the area which may be composed
of highly weathered rock and/or pyroclastics.

The interpretation of the second sounding shows about 100m of low resistivity material,
charactenized by 6-8 Ohm-m overlying @ moderately weathered rock. The low resistivity
material may be attributed to either saturated fine grained sediments and/or pyroclastics.

Figure 32a. Location map of VES points, Marewa.
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Figure 32b. Interpreted Layer parameters, Marewa.
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4 Conclusions and Recommendations
The results of the geophysical survey conducted on the target areas revealed the nature
of the subsurface. In the following sections, concluding remarks are given.
Recommendations regarding drilling targets are summarized in Table 2 below.
41 WestShewa Zone

Ayeru

Based on both the VES and HRP results, the location of VES S08-4 |s selecled as the
best site for test well drilling. This location lies on the linear NW-SE trending low resistivity
zone correlated to the inferred fracture zone. Besides, the VES at that location also
revealed the |argest thickness (43m) of highly weathered/ fractured rock probably
saturated with water at shallower depth (7-43m), and also in the depth range of 75-129 m.

Guyu Arere

Although both sites (Site | and Il) have similar resistivity response at depth, Site | Is
characterized by thicker highly weathered material and/or alluvium in the first 40-50m of
the subsurface. In addition, the very low resistivity (8-8 Ohm-m) layer at depth interpreted
as forming the deepest water bearing Ihotizon has ils maximum thickness of aboul 80m in
Site |, Hence, Site |, in general and the location of VES S17-1 |s given priority for test well
drilling. The total depth of drilling has been estimated al 160m below the surface.

Galesa

At Galesa a borehole site was selected at VES S13-2, anticipated to struck the inferred
deep aquifer which may be found within the depth range of 88-137m.

Goremti

The probable water bearing layers charactenzed by low resistivity are found at depth
below 70-80 m, and range in thickness between 38-78 m. The depth to the massive
substratum may be in the range of 120-150m. Thus a borehole may be recommended
preferably al the low resistivity zone within the two sites (e.g. the central part of Site |, and
the NE-SW pari of Site 11).

Gosu Qora

The water bearing formation at Gosu Qora detected as the fourth layer is characterized by
low resistivity of 5 to 13 Ohm-m, and 20-50m thickness. Therefore, a borehole may be
located at the position of the sounding with the largest thickness of the aquifer (l.e. at VES
524-1), and target drilling depth is estimated to be 80m.

Kolu Gelan

The HRP data indicated a low resistivity zone in the central part of the site within 60m
distance northeast of VES S12-3, The low resistivity material is estimated to be mora than
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70m in thickness, and thus a borehole may be located within this low resistivity zone,
having depth of about 90m,

4.2 Horo Guduru Zone

Dedu

The HRP map shows a wide and long low resistivity zone which Is slill open to the SW,
but bounded to the NW and SE by higher resistivities. The low resistivity zona is mainly
the effect of the shallow low resistivity layers observed near the surface.

From the groundwater view point, the eastem part of the area, below VES H15-1, H15-2
and H15-3 may be Interesting due to the existence of a low resistivity layer (17-37 Ohm-
m) at depth of more than 80-100m. Besides, in this par, there Is also possibliity of
encountering shallow water bearing zone within the depth range of 40 to 80. In particular,
the area between VES H15-2 and H15-3 may be targeted for drilling deep wells of up to
150m s0 as to intersect the two anticipated water bearing layers.

The fact that the existing productive well at Dedu is situated on the high resistivity zone of
the HRP map can not be explained at the moment, thus requiring detalled study of the
local geology and hydrogeology.

Jardega

It is the low resistivity layer detected as the fifth layer on the first three soundings (H13-1
to H13-3) that is interesting for groundwater development as it is represented by large
thickness (60-80m) of highly weatheredfiractured material which could be water bearing,
A target depth of 140m Is sufficient to fully intersect the aquifer.

Mazoria-Achane

The most interesting location for borghole siting occurs at the intersection of the two low

zones trending in the NE-SW and NW-SE direction close to VES H10-3 and
within a radius of 30-50m thereof. A barehole of 150m depth may be enough to intersect
the water bearing zones.

Chala Foka

The HRP map at Chala Foka shows a clear linear Jow resistivity zone of less than 100
Ohm-m, in the central part of the area, trending in NE-SW direction and having a with of
about 100m. The low resistivity zone is mainly the effect of the shaliow low resistivity
layers observed near the surface as the VES conducted in the low resistivity zone have
low resistivity in the shaliow upper part only.

From the groundwater view point, the areas below VES H05-1, H015-2 and H05-4 may
be interesting due to the existence of a low resistivity layer (15-18 Ohm-m) at depth of
more than 80-116m. . In particular, the area of VES H05-4 is recommended for drilling
down to 150m depth to penetrate the bottom low resistivity layer which could be water

bearing layer.
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Bedo Gidami

Al Bedo Gidami, the presence of water bearing layers within the top 60-80m of the
subsurface is apparent. However, the thickness of the highly weathered/fractured rock
related to the aquifer in the area sharply decreases towards the north, i.e., towards VES
HO8-3. Therefore priarity should be given to the first two sites for drilling,

Kelala Didimtu

At Kelala Didimtu, there exist two layers of low resistivity interpreted as water bearing at
‘shallow and relatively deeper level. These layers are separated in the middle by
moderately weathered layer. Together, these make up a sequence of layers 66 to 76m
thick overlying the bottom resistive bedrock. Therefore, boreholes should be drilled to 80-
90m depth to Intersect both water bearing layers.

Loya Dilelo

Al Loya Dilelo, the results in general show small thickness of highly weathered/fractured
rock that could possibly form the aquifer In the area, particularly at the site of VES H14-3,
where it is aboul 20m. At the other sites (j.e. at VES H14-1 and H14-2), there Is a slight
Increment in the thickness of the highly weathered rock, being 19m at the former and 32
m at the latter, Therefore, the |atter two sites are selected for test drilling, with the depth of
drilling being about 60m,

Geniji Ketala

Al Genji Ketala, there is a highly weathered/fractured layer of 30 o 50 m thickness
interpreted as water bearing below 7 to 10m of the surface. This layer extends down o
40-80m depth, and the largest thickness of the water bearing layer Is found beneath VES
HO07-3 and HO7-2. Therefore, these two locations are recommended for drilling, with target
drilling depth of 70 to 75m.

Burka Hobo

Al Burka Hobo, highly weathered/fractured rock of up to 26 to 52m thickness may be
found within the depth range of 35 to 53m; whith extends down to 77 to 85 m depth.
Thersfore, mhnhsofaummUmdapmmbemquimd

Haro Habo

Al Haro Habo, there is a low resistivity layer of 18-34 Ohm-m interpreted as being water
bearing. This layer may be found at about 30m depth below the surface, and is estimated
to be more than 30m thick; so this layer could be the target for drilling. From the first site,
the location of VES H22-2 is given priority due to the lowesl resistivity of the layer (18
Ohm-m) probably indicating more fracturing and saturation. Therefore the locations of
VES H22-2 and H22-3 may be the best drilling targets.

Tulu Gana

At Tulu Gana, the depth to the top of the massive bedrock ranges between 15 and 34m,
The thickest weathering mantle is found beneath VES H18-1, which is about 26 m thick, In
the other sites, the weathered layer has thickness of 15-16m, which Is too shallow to be
an interesting drilling target. The only choice then appears to be the site of VES H18-1,
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Here driling may be carried oul to 60m depth to intersect the highly to moderately
weathered/fraciured rock.

43 Jimma Zone

Bilu Harsu

The presence of a very thick layer of loose, unconsolidated material having thickness of
up to 150m Indicate that the area has good groundwater potential. However, the very low
resistivity layer of 1-2 Ohm-m found at the bottom part of the loose sediments wiithin
depth rage of 70-80m, possibly suggest poor groundwater quality, and therefore
precaution should be taken upon development not to intersect the layer. The area of VES
J21-1 has been selected for drilling due to the low resistivity feature on the HRP map and
the occurrence of thick layer of loose sediments, with drilling depth of about 90-100m.

Deneba

The very low resistivity zone extending in the NE-SW direction along the area may
interesling as groundwater reservoir. The thickness of the low resistivity layers
obtained from the VES data is in the range of 110-140 m. Therefore, a borehole can
located any where within the low resistivity zone idenlified by he HRP survey, with
coordination interference with the existing well.

Sg8g

Asendabo-Yedi

The Asnedabo-Yed| area Is underlain by very thick layer of low resistivity (2-170hm-m)
material in excess of 200m, which could be potentially water bearing. However R is
expected form the resistivity response of the very low resistivity layer that there could be
saturation with saline water below depth range of 120-150m. It is therefore expected that
boreholes greater than 120m depth may struck poor quality water.

The available regional geological information suggest the presence of felsic volcanic and
sedimemary sequence In the area, and it is probable that Ihick sedimentary sequence
could be the cause of the very low resistivity layers occurring in the area.

Boneya

The apparent resistivity map has clearly delineated a N-S trending low resistivity zone,
probably correlated to a fracture, Besides, the soundings conducted in the area show a
shallow aquifer up to 33m depth and a large more extensive aquifer below 50-77m depth
in most parts of the area. It Is therefore suggested to locate the test well on the interpreted
structure to intercept both the shallow and deeper aquifers. The target drilling depth in this
case can be 100m, preferably at the site of VES J15-2 or some 30m southwards in to the
low resistivity zone.

Bulbul

A major part of the subsurface is characterized by very low resistivities of 2 to 18 Ohm-
Interpreted as water bearing formation probably associated with highly weathered rock
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and/or pyroclastics, which have altered lo clay at places. These highly weathered rocks
extend to aboul 115 to 200 m below the surface, but the main water bearing zones may
be encountered below 10-40m depth, Hence, boreholes with 70-80m depth may be

sufficient to develop the groundwater resource.
Ale

Al Ale, water bearing lavers characterized by low resistivities of 3-18m constitute a major
part of the subsurface down to 80-90m, hence boreholes of 90-100m may be required to
imersect the aquifers.

Natri

In Natri area, there is a possibility of encountering two water bearing zones; the first within
the top 28m of the subsurface and the second and largest zone below depth of 60-70m.
Referming o the resull of the HRP data, il is preferable to site the test well in the northeast
part of the area In the vicinity of VES J04-2.

Bore

The presence of low resistivity material down to 194-235 m depth probably indicates the
existence of water bearing layers, although the lowering of the resistivity to 1-2 Ohm-m
could have a negative implicaiion regarding the quality of the water. It is there fore
suggestad that boreholes in the area be drilled to 80-90m depth.

Dobi

Al Dobi, two low resistivity zones Interpreted as water bearing have been interpreted from
the soundings at different depths. The first water bearing layer may be encountered up to
the depth range of 33-36m, and the second within 74-125m depth. Therefore, drilling to
depth of about 130m will provide complste penetration of the aquifers.

Cheka Walaka

At Cheka Walaka, it is the third layer characterized by low resistivity of 86 Ohm-m and
having thickness of about 54m that |s potentially water bearing. A borehole of about 90m

depth is recommended for complete penetration of the aquifer.

Gudeta Buia

The area is dominantly undedain by low to very low resistivity layers indicating the
presence of highly weatheredffractured rocks andfor pyroclastics saturated with water,
which could be as thick as 220-270m. The very low resistivity layer below 90-120m depth
may indicate saturation with poor quality water. Hence, boreholes are recommended to
80-120m depth.

HYWAS Engineering Consultants 86



Japan International Cooperation Agency {Finul Report)
Basic Design Study for Ruml Water Sugply In Oromia Reglon Geaophyulca

Toll Sebeta

Al Toli Sebeta, the third layer may be Important as a water bearing layer as it is
characterized by low resistivity of 4.2 Ohm-m probably indicating saturation. In order to
fully penetrate the interacted water bearing layer, a borshole of 100m depth is
recommended.

Marewa

At Marewa, the two soundings show the presence of water bearing layers at depth, which
could be tapped by borehole of 100-110m.
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Table 2. Summary of Drilling Targets.
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Annex 1. VES points and their coordinates.

] VES 1D Easting Morthing | Remarks
| Galesa 5131 405653 | 1009595
§13.2 408322 | 1009708
513 3 405777 1008370 | =
S13 4 4anss10 | |00SE03
| Ayaru 508 1 313810 | 980831
S0a 2 313638 880753
s08 3 315988 | 880401
S08 4 314020 831550
508 5 314120 D81453
Goromtl B16.1 37BIBE 683868
s18.2 377550 884015
816 3 377845 853874
164 377820 oA331
S16.5 378442 BE3EDS
Guyu Acre 8171 343054 059318
s17.2 347018 959300
5173 340167 | 9se3s2
S17.4 342422 S50405
8175 342488 858453
Gosy Qura S241 373268 890181
524-2 373034 _S601BE
824-3 Ba0255
Kolu Gatan 121 3a8563 10327139
s12:2 357626 | 1030397
§12-3 STSET 1031287
Deneba Jo7-1 320006 BTN
Jor-2 320286 pa7e58
Jor-3 220074 BETBOS
JO7-4 320278 BETS48
JO7-5 320274 BETEE8
Boneya Ji51 285712 B34287
J15-2 285617 834293
Jis3 285497 B34z61
54 265566 | B3443T
155 _ 285614 834358
Bllu Haisu 4714 | 285062
J212 285230 BET4ED
213 285281 827833
J21-4 285280 | 827753
4215 285291 82790
_Asendabo Yad| J141 3017 858443
J14-2 303565 858822
J14-3 302147 |  BS8S80
Jid-4 302303 858962
1145 302428 BSEBET
Marowa do31 289231 84392
J03-2 269203 845261
Cholia Walska JD1 224835 B53369
Natti J04-1 528400 BAEIAR
J04-2 328471 BESANT
| Al J01-1 204234 842413
Jot-2 294928 | 843320
JO1-3 204675 | BAZTM
Toll Sebetu J20-1 205084 B47131
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Waktolu J18-4 305938 | 848081
419-2 305883 845720
| Gudsts Bula Ji-4 312634 857814
a2 | 312276 BSE107
Barg J09-1 314883 BSBDG4.
J08-2 315097 B5B8E1
J09-3 312650 857804
209-4 314015 857812
Bulbula J0B-1 267773 855260
Jos-2 287882 BE4841
Jpe-3 287257 854208
4084 291188 854315
J08-5 201955 853084
Jos-8 201530 854763
JOB-7 __ 2poasd 854841
J08-8 HB8s 853288
Jos-g 287327 'BSADBS
Dab J12-1 331425 | BBAOTO0
J12-2 SHT16 93905
J123 csprLb]
Ji24 331484 Bgs6a1
| Mazora-Achane | H10-1 3i5557 1068242
Hi0-2 315543 | 1088417
H10-3 315387 1068328
H10-4 315420 1083302
HI05 31537 1068250
Noar sxisting
Dedu H15.1 338807 | 1070703
Hi52 338544 | 1070950
H15-3 338577 | 1070855
HiS4 538438 | 10V0&5H
H155 338300 | 1070808
Chals Foks HOS-1 _apses | 1079183
HOS-2 340515 | 1078225
HOS-3 340513 | 1079748
HOS-4 340555 | 1079075
HOS-S 340422 | 1079103
_dardoga Hi34 __pgas4s |  joes17a
H13-2 283438 | 1085183
Hi32 283357 | 1085188
Hi34 1085107
Hi3s 283182 | 1085188
Butkn Hoba H21-1 318868 | 1028563
H21-2 317826 | 1028168
HZ1-3 317863 1028455
Harn Habo H22-1 281500 '
H22-2 | 781442 | 1080044
HZ2-3 261055 | 1088584
| Bado Gidami HOB-1 207734 | 1042464
Ho&-2 293055 | 1042578
202817 | 1043209
Kolaln Didimtu HOs-1 204197 | 1048173
Hoor | 204887 '
Hos-3 204853 1048848
Tulu Gapa Hig-1 248884 | 1053115
H18-2 248887 | 059783
H18-3 246725 | 1059913
Genll Ketels HO7-1 312618 | 1osesez
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Hor-2 312355 | 1062694
HO7-3 311586 |  1DB34TS
| Loys Dilals Hid-1 334360 | 10B20BE
Hi4-2 333496 | 1081488
IF Hi4-3 33251 |
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