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1. 	INTRODUCTION 

The TNO-DGV Institute of Applied Geoscience, commissioned by DHV 

Consulting Engineers, has carried out processing and interpretation 

of geophysical data, recorded at 41 sites in Nyanza Province in 

Kenya. The sites are located in the Ndhiwa and Mbita Divisions 

(figure 1). The geophysical investigations are a part of the "Lake 

Basin Rural Water Supply and Sanitatíons Programme" partícipated by 

LBDA (Lake Basin Development Authority) and DHV. The object of the 

programme is to provide good water supply (handpumps) and sanitation 

facilities near schools, markets and villages in the Lake Basin 

area. The geophysical survey is meant to be a helpful instrument in 

finding the most favourable location for hand drilling or machine 

drilling at the sites. 

At one site several vertical electrical soundings were carried out 

along a profile, which location was determined on base of an areal 

photo-interpretation map of lineaments (DHV). Between the vertical 

electrical soundings, horizontal electrical and electromagnetic 

profiling data were collected as well. 

The fieldwork was executed from April to July 1984 by a Kenyan 

survey-crew supervised by DHV. Sixty sites have been investigated in 

total. Fourty-one sites were selected to be processed and inter-

preted by TNO-DGV. 

Before sending the data to TNO-DGV in The Netherlands, a prelimínary 

interpretation was carried out by DHV. This resulted in several 

locations for handdug or machine drilled holes. The obtained results 

are included in the processing and interpretation of the data of the 

41 selected sites. 

The interpretation has resulted in a hydrogeological description of 

each site and the most suitable locations and depths for a handdug 

or machine drílled hole. 
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2. 	HYDROGEOLOGY 

Ndhiwa and Mbita Division are mainly underlain by Precambrian and 

Tertiary volcanics or sediments (see figure 2). 

The Precambrian series consist of metamorphosed volcanic rocks of 

the Nyanzian system (Na), small granític intrusions (G) and a 

formation of conglomerates and arkosic sandstones of the Kavírondian 

system (Kc). 

In the Tertiary Miocene lake beds (Tm) were sedimented and the 

Kísingiri (and other) volcano(s) in Mbita Division developed. Large 

parts of the area were covered with íts lava's up to 1000 m thick. 

At the end of the Tertiary a period of normal faulting resulted in a 

NW-SW trending graben system, bounded on the SE side by the Kanyamwa 

Fault Escarpment and on the NW side by the Kisingirí volcano (fig. 

2). During the Pleistocene times the graben system was filled with 

lacustrine sediments (R). At the same time in situ weathering of the 

rocks and decomposition to clay has taken place (R). At some places 

a hard laterític layer or a black cotton soil have developed on top. 

In some rivervalleys sandy alluvial deposits were formed. In the 

major part of the area the Precambrian and Tertiary rocks are 

present within 50 m depth under several layers of different degrees 

of weathered rock. 

Relatively good hydraulíc permeabílities can be expected in frac-

tured or weathered volcanic rock and in sandy clay. Pure clay (lake 

deposits or totally decomposed rock) has a very low permeability. 

Fresh rock and hard lateritic layers usually do not have any permea-

bility. 

The depth to the groundwater table varies widely in the area (5 to 

50 m below surface) and is usually unknown at the sites. The depth 

to the groundwater table with respect to the depth of the potential 

aquifers determines the possibility to fínd groundwater at a site. 

The clay or sandy clay layers are the most favourable for con-

structíng handdug wells of large diameter, but in many cases the 

hard lateritic layer and rocks are obstacles for hand digging. 

The fractured or weathered volcanic rock and the relative deep sandy 

clay layers are the most favourable for drilled bore holes. 

In the largest part of the area the groundwater will be fresh 

(EC < 1500 p S/cm). However in some parts it can be brackish or 

saline due to locally high evaporation, caused by a relatively 

shallow groundwater level. 
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3. 	GEOPHYSICS 

3.1 	Electrical resistivities of different lithological units  

The earth consists of lithological units with different electrical 

resistivities. The groundwater quality influences the resistivities 

of the earth as well. For each area, with specific lithology and 

groundwater quality, a correlation of lithology (and groundwater 

quality) and electrical resistivities can be composed. By actually 

measuring the resistivity of the earth with geophysical equipment, 

conclusions about the lithology or groundwater quality can be drawn 

with this knowledge. 

The resistivities encountered in the Nyanza Province are given in 

table 1. The correlation found is obtained by comparing drilling 

results with the interpretation of the electrical soundings. 

Table 1. Correlation between lithology and resistivity in Nyanza 

Province 

3.2 	Geophysical survey 

During the geophysical survey sixty sites have been investigated. 

With the help of areal photographs and Landsat images two maps of 

the lineament patterns of the two Divisions were made by DHV. 
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These were used to determine the location and direction of the 

profiles near the main objects at the site like schools, markets, 

etc. 

At each site several vertical electrical soundings have been carried 

out along the profiles. Half the maximum current electrode distance 

(AB/2) of a Schlumberger configuration was 100 m. From the vertical 

electrical soundings the resistivities and thicknesses of the 

horizontal layers in the earth can be interpreted to a depth of 50 -

75 m, which is probably below the groundwaterlevel at most sites. 

Electrical (AB/2 = 30 m) and electromagnetic (S = 20 m) profiles 

have been executed, with a depth of investigations of about 25 m. 

The profiling data reflect lateral changes in electrical resistivi-

ties, corresponding with shallow variations in resistivities and 

thicknesses of the layers. 

Fourty-one sites have been selected by DHV for processing and 

interpreting by DGV-TNO. Twentythree sites lie in Ndhiwa Division, 

eighteen in Mbita Division. In tables 2 and 3 the measurements are 

listed for Ndhiwa and Mbita Division respectively. 
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3.3 	Geophysical interpretation 

The vertical electrical soundings are interpreted by means of a 

computer programme written by TNO for the HP 9816. The interpre-

tation of several soundings along a profile results in a layered 

resistivity section, from which conclusions can be drawn about the 

hydrogeological set-up of the site. For reasons of convenience the 

successive layers have been given letter symbols, starting from the 

deepest layer with A. Horizontal changes in thickness or resistivity 

of the layers, show up in the resistivity and electromagnetic 

profiles. The electromagnetic horizontal loop profiles can also 

reveal small vertical conductive features, like fractured zones or 

faults. In the case of a vertical conductor an anomaly will be 

measured, consisting of an apparent resistivity high with two small 

resistivity lows at both sides. 

When all geophysical data are interpreted a drilling or digging 

location is determined. If the bedrock is shallow (< 10m) or the 

resistivities of the above lying layers are high (> 50ohmm) no 

handdug hole or well is recommended. In case of a very thick sedi-

ment cover handdigging is dissuaded because the groundwaterlevel is 

too deep. In most cases the depth of the recommended handdug holes 

will be between 10-25m below surface. When handdigging for ground-

water is too difficult a borehole location and depth should be 

selected. Fractured zones, faults and places where the resistivities 

of the rocks are 25 - 100ohmm are favourable conditons to find 

groundwater. If the clay and sand layers are thick (> 50m), very 

deep boreholes have to be made to reach the bedrock. The measure-

ments do not reveal information about the groundwater level. An 

indication of groundwaterquality can be derived from the resisti-

vities of the interpreted clay layers. If the resistivity is less 

then 4 ohmm, groundwater with an electrical conductivity higher then 

1500 gS/cm can be expected. The drilling results up to now are 

listed in table 2 and 3. They are mainly positive. The three drilled 

dry holes can be explained by the presence of a very thick clay 

layer (> 50m). The holes in Otange should have been drilled much 

deeper. The hole in Thimlich can better be replaced to an other 

location, where the rocks are at a shallower depth. The 2.5m deep 

shallow hole in Nyarongi was stopped because of the presence of 

rocks at shallow depth, as can be seen in the cross-section. 
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For each site an annex is given, comprising : 

- a short description of the hydrogeology and the (recommended) 

drilled or handdug holes; 

- location sketch; 

- an interpreted geo-electrical cross-section; 

- vertical electric soundings; 

- horizontal electrical and electromagnetic profiles. 



4. 	GENERAL CONCLUSIONS AND RECOMMENDATIONS 

The geophysical survey executed in Ndhiwa and Mbita Division of 

Nyanza Province in Kenya appears to be very useful in planning an 

optimal handdigging and drilling program for the shallow wells 

project. In fifteen holes groundwater was found. The four dry holes 

could have been avoided by a better preliminary interpretation. 

Summarizing it can be concluded that the geophysical measurements 

provide information about : 

- the depth to the rocks; 

- the type of rock and its degree of weathering; 

- the fractured zones or faults; 

- the thicknesses of clay and sandy clay layers; 

- the presence of a hard lateritic layer; 

- the salinity of the groundwater and the presence of salty clay. 

The depth to the groundwater table could not be interpreted from the 

geophysiscal measurements. 

The evaluation of the results of the handdug and machine drilled 

holes, the geology and the geophysical data give a good insight in 

the presence of groundwater in the Ndhiwa and Mbita Divisions. It 

can be divided in to five different areas with specific geological 

and groundwater prospects: 

- The area with rocks of the Nyanzian system and granite (Precam-

brian). Groundwater can be found in fractured zones and faults 

and sometimes in the thin transition zone between fresh rock and 

the in situ weathering product. In between the faults only very 

small quantities or no groundwater at all are found. 

The area where the Kavirondian conglomeratic rocks (Precambrian) 

are present. This formation probably possesses a very low permea-

bility, but groundwater can be found in sufficient quantities in 

fractured zones and faults. 

- The area with Tertiary volcanic basalt. The basalt layers are 

lying subhorizontal over older formations. The upper weathered 

part of the basalt layers normally are permeable and are suitable 

aquifers. Probably everywhere groundwater can be found in the 

upper basalt layer at rather shallow depth. Groundwater can be 

found as well in the vertical fractured zones or faults. 
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- Areas with a thick sediment cover (> 50m, Tertiary and Pleisto-

cene), consisting of clay and sandy clay layers. These areas are 

often thrown down blocks of normal faulting filled with sediment. 

In this area the groundwater table can be very deep. In those 

cases drilling to 75 or 100m depth is necessary. 

- Small areas with alluvial sand deposits. These can be highly 

permeable but often do not contain groundwater throughout the 

year. 

The recharge in the first three areas probably takes place in places 

where the rocks are near the groundsurface. There the permeable 

weathered zone easily accumulates groundwater. In the fourth area 

recharge is often prohibited, because of the impermeability of the 

sediments. It results into a high evaporation rate, causing light 

salinization of the sediments. In the small alluvial sand deposits 

the recharge is provided by the streams in the rainy season. In the 

case the groundwatertable is shallow in the alluvial sediments the 

groundwater can be saline due to high evaporation. 

The depth of the groundwatertable varies in the area. Mostly it is 

found at a depth between ten and twenty meter below surface. In some 

cases, where thick sediments are present, it can be as deep as 50m 

below surface. In most cases the groundwaterlevel is some meters 

above the groundwater strucklevel, indicating confined aquifers. 

It is recommended to proceed the geophysical survey in the same way 

as is discribed in this report. Drilling results should still be 

evaluated and compared with geophysical measurements. This can 

provide a more accurate correlation table between the lithology and 

electrical resistivities. Beside it is recommended to carry out 

borehole resistivity measurements to correlate the interpreted 

resistivities and also to carry out geo-electrical soundings with 

greater AB/2 distances at some sites with thick sediments. 
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ANNEX 1.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Obera Secondary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	500 	Fresh conglomorate rock (Kc) 	(DH) 

B 4.5-5 	Clay 	 (HH) 

C 	11-20 	Hard Layer groundwater at interface in wet 

D 4.5-6 	Clay 	season feeding spring at VES5 

E 14-20 	Top soil 

F 	- 	 - 

Fractured zones, faults 	Remarks 

Depth to groundwater tabel: 	7 - 15 m 

Groundwater quality 	fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES3, 40 m) 

Handdug hole(s) 	Remarks 

HH1 (VES1, 20 m) 	groundwater at -8.50 m, 	EC = 550 pS/cm 

HH2 (VES3, 25 m) 	groundwater at -18.40 m, EC = 760 pS/cm 



If 
t-f) 	\ LES 1_ 

/ 	4 	, w < 
From school compound to Welt ±350m 

= Murram road 

J. 

0 
EiLatr i nes 

0 
VES3 

h 
✓ v v 

V V 
P5 	 P4 

v x
V 

A v  
✓ V \/ V  

V 
✓ \J \J 

X 

V •V V 
II  \I kf v  V V 

.1 V 
Pi  

Teachers' houses 
I 	I 

t 	 

hotelfshop 

Marindi 

Lab. 

[o. hall 

I 	I 
C2) 
>< 	 

V V VV  
V V '1V 

V VV V  
111 	dl dl J 

dirS 

W 

Buildings 
Trees 
Wire fence 

Maize shamba_ 

Long grass 
Spring 

Shallow Wellwsith Handpump 

P2 Profile line 

Slope along profile 1: 
Fence —100m = 0° 
100m - 55m = +0.5° 
55m-80m= -1° 

• HH 	Handdug hole 
Sketched by R.M. Shilako June1984 

cJ 

Dormitory 

	1 VES (Vertical Electric Sounding ) 

V 

North Arrow 

I
darm. 	I 

v VES 2 
v 

\I V  
x x 

Mirogi 

X X 

OBERA SECONDARY SCHOOL (SKETCH )  
SOUTH NYANZA DISTRICT. NDHIWA DIVISION: MAP SHEET 

CO-ORDINATES 



SE
(c

)/
W
M

 R V
  s

c  w
ou

- 

(Y

o
O 

 

0 0 0 

_9 .52/1 -  
ái 

da
y,

  c
e

m
en

te
d 

da
y  

de
co

m
po

se
d,

  a
lt
er

ed
 r

oc
k  

as 
ci 	T 
to 

C 
ra 
1/1 pa

rt
ly

  w
e

at
he

re
d,

  f
r

ac
tu

re
d 

ro
ck

  

1:1 

t■t 
/17 ,g/) 

O 
0 _c 
ti 

1\21-11-tt4  
2 Sin 

Z 

ge
o—

el
ec

tr
ic

al
 l
a
ye

r  
A 

1 
O az+ 
ra 	1,1 

(w) 1.(4dap 

O 0 0 

ra 

..,... 	1  1 

T
N

O
-
D

G
V

 In
st

it
u

te
  o
f
 A

p
p

li
e
d

 G
e
o

s
c

ie
n
c
e
  8 

c 

e V
e
rt

ic
at

 s
ca

le
  1

  

Ca 
O 
Ca 
1-fl 

H
or

iz
on

ta
t 

s
a

te
  1

 

'41+144  



10 
E 
E 

0 
c 

10 
E 

_c 
0 
C 

R
a
  
I
n
  
o
h
m
.
m
  
-
-
-
>
 

10 

1
1  

v. 

10 
E 

E 0 
c 

• 

10 	•+r 	 

E 
E 
.0 

I 10 
E 

E 0 

100 100 
OBERR -1 OBERR -2 

a 
X 

1 
	

10 
L/2 In m ---> 

a 

100 
	

1000 
	1

1 
	

10 
L/2 t n In 

100 
	

1000 

100 
	 OBERR -3 	

100 
	 OBERR -4 

10 	100 	1000 

OBERR -4R 

11 	10 
	

100 
	

1000 
L/2 In m ---> 

OBERR -5 
100 

L/2 In m ---> 

100 

c 	 c 

to 
	 td 

10 
	

100 
	

1000 
	

11 	10 
	

100 	1000 

L/2 In m ---> 
	 L/2 In m ---> 



B 
7 
6 
ri 1 1 	1 

0 

OBERA APi RP2 (AB/2..30M) 

80 
70 
60 
50 
40 1 

AP
PA

RE
N

T R
ES

IS
T

IV
IT

Y
 (O

HM
M)

 

Pi 

DISTANCE 04) 	250 500 

400 

300 

200 

E 

* 

w V
E

S
5 S

PR
IN

G
 

1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 
DISTANCE (M) 	250 	 500 	 75 

1.5- 

VE
S5

 S
PR

IN
G 

P3 

E 
OBERA RP4 RP3 (AB/2..30M) 

1- 
CD 

80 
80 _ 
70 - 
60 - 
50 
40 

30 

20 

AP
PA

RE
NT

 R
ES

IS
TI

VI
T

Y
 (O

HM
M)

 

400 

300 - 

200 - 



ck0BERA RP5 (A8/2..30N) 

VC 

w  
w 

400 
	

SW 

300 

200 

1.6 

NE 

8 _ 
7 _ 
B 

I 	1 	1 	I 	I 	I 	I 	I 	I 	I 	til 	I 
0 	 DISTANCE (M) 	250 	 500 	 75 

P5 



ANNEX 2.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Ndhiwa Dispensary 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	20-50 	Weathered volcanic rock (Tv) 	(DH) 

B 4.5-5.5 	Clay 	 (DH) 

C 	8-13 	Sandy clay, hard layer 	(HH) 

D 5 	Clay 

E 30 	Soil 

F 	- 	- 

Fractured zones, faults 	Remarks 

RP1 (150 m), RP2 (120 m) 	Fault, southwestern part shallow rock (Na) 

RP3 (120 m), RP4 (200 m) 	Northeastern part at greater depth 	(Tr) 

Depth to groundwater table: 	5 - 10 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (50 m SW VES3, 40 m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES1, 10 m) 
	

Groundwater at -5.00 m, EC = 200 pS/cm 
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ANNEX 3.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Ndhiwa Institute for Rural Development 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	500 	Fresh volcanic rock (Na) 	(DH) 

B 5 	Clay 	 (HH) 

C 	6-12 	Sandy Clay, hard layer 

D 50-250 	Lateritic soil 

E - 	- 

F 	- 	- 

Fractured zones, faults 
	Remarks 

VES2,VES4 
	

SW-NE running fault, SE-side shallow 

rock, NW-side relatively deep 

Depth to groundwater table: 	15-20 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES2, ) 

Handdug hole(s) 
	

Remarks 

HH1 (VES3,25) 
	

Groundwater at -17.10, EC = 600 pS/cm 
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ANNEX 4.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Ndhiwa Market 

Hydrogeology 

Layers 	Resistivity 

(ohm) 

A 	70-100 

B 	4.5-5 

C 	8-20 

D 	70-150 

E 

F 

Remarks 

Partly weathered volcanic rock (Na) 	(DH) 

Clay 
	 (HH) 

Sandy clay, hard layer 

Lateritic soil 

Fractured zones, faults 	Remarks 

Depth to groundwater table: 	10 - 20 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES1, 45 m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES4, 20 m) 
	

Groundwater at -9.00 m, EC = 600 pS/cm 
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ANNEX 5.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Ndere Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	20-30 	Weathered, decomposed volcanic rock (Tv) (DH) 

B 	9 	Sandy clay 	 (HH) 

C 	3.3-5.5 	Clay + soil 

D 

E 

F 	 - 	 - 

Fractured zones, faults 	Remarks 

40 m SW of VES3 	Centre fractured zone 

Depth to groundwater table: 	10 - 20 m 

Groundwater quality 	Fresh, partly saline 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (40 m SW of VES3, 50 m) 	- 

Handdug hole(s) 	Remarks 

HH1 (40 m SW of VES3, 20 m) 	Groundwater -8.00 m, EC = 1100 uS/cm 
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ANNEX 6.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Nyarongi Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	30-80 	Weathered volcanic rock (Tv) 	(DH) 

B 	5-8 	Clay 

C 	15-30 	Sandy clay 

D 	8-12 	Clayey soil 

E 

F 

Fractured zones, faults 	Remarks 

40 m S of VES3 	Fractured zone 

Depth to groundwater table: 	20 - 25 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (40 m S of VES3, 40 m) 

DH2 (VES2, 42 m) 
	

Groundwater at -21.00 m, EC = 810 pS/cm 

Handdug hole(s) 	Remarks 
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ANNEX 7.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Osani Market 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	80-100 	Weathered volcanic rock (Tv) 	(DH) 

B 3.3-6.5 	Clay 	 (HH) 

C 	12 	Sandy clay 

D 7-12 	Clayey soit 

E 100-800 	Fresh volcanic rock (Na) 

F 	- 	- 

Fractured zones, faults 	Remarks 

VES2 	 Important fault between Na an Tv 

Depth to groundwater table: 	10 - 15 m 

Groundwater quality 	Fresh, lightly saline 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1(VES2, 35 m) 
	

Groundwater at -10.00 m, EC = 670 pS/cm 

Handdug hole(s) 	Remarks 

HH1 (60 m N of VES5, 20 m) 
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ANNEX 8.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Koguta Primary School / Market 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	70-100 	Weathered sandy rock (Kc) 	(DH) 

B 5 	Clay 	 (HH) 

C 	10-22 	Sandy Clay 

D 70 	Lateritic soil 

E - 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

60 m E of VES3 	fault zone, W-side shallow rock 

Depth to groundwater table: 	10 - 20 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (60 m E of VES3, 45 m) 

DH2 (VES2, 45 m) 
	

Groundwater at -10.00 m, EC = 390 pS/cm 

Handdug hole(s) 
	

Remarks 

HH1 (VES2, 25 m) 
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ANNEX 9.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Otange Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	50-60 	Weathered rock (Kc) 

B 6-8 	Clay (sandy) 

C 	15-35 	Sandy, cemented clay 

D 4-10 	Clay 

E 20-150 	Lateritic soil 

F 

Fractured zones, faults 	Remarks 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (between VES4-1, 80 m) 

DH2 (VES1, 30 m) 	Dry (too shallow) 

DH3 (VES2, 36 m) 	Dry (too shallow) 

(DH) 

Handdug hole(s) 	Remarks 
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ANNEX 10.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Ongeng Market 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	100 	Partly weathered rock (Kc) 

B 5-10 	Clay 

C 	60-80 	Lateritic layer 

D 15-20 	Sandy soil 

E 6.5-9 	Clayey soli 

F 

Fractured zones, faults 	Remarks 

30 m N of VES4 	Fractured zone 

10 m N of VES3 	Fractured zone 

Depth to groundwater table: 	10 - 20 m 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (30 m N of VES4, 35 m) 

(DH) 

Handdug hole(s) 

HH1 (VES 4, 17 m) 
	

Groundwater at -13.80 m, EC = 1400 pS/cm 
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ANNEX 11.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kobodo Youth Centre 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	40-80 	Partly weathered volcanic rock (Tv) 	(DH) 

B 4-8 	Clay and soil 	 (HH) 

C 	- 	- 

D - 	- 

E - 	- 

F 

Fractured zones, faults 	Remarks 

75 m NE of VES3 	Fractured zone 

50 m NE of VES4 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 
	

Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (75 m NE of VES3, 45) 

Handdug hole(s) 
	

Remarks 

HH1 (VES4, 22 m) 
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ANNEX 12.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Mirogi Boys Secondary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	20-30 	Weathered, decomposed volcanic rock (Tv) (DH) 

B 	4.7-7 	Clay 	 (HH) 

C 	25 	Sandy clay 

D 	27-55 	Lateritic soil 

E 

F 

Fractured zones, faults 	Remarks 

40 m SE of VES3 	Fractured zone 

Depth to groundwater table: 	10 - 20 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES1, 35 m) 
	

Groundwater at -12.00 m, EC = 620 g/cm 

Handdug hole(s) 	Remarks 

HH1 (40 m SE of VES3, 15 m) 	- 
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ANNEX 13.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Mirogi Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	21-35 	Weathered, decomposed volcanic rock (Tv) (DH) 

B 	6-12 	Clay 

C 	60-250 	Lateritic soli 

D 

E 

F 

Fractured zones, faults 	Remarks 

60 m S of VES2 	Fractured zone 

Depth to groundwater table: 	10 - 20 m 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 	Remarks 

DH1 (60 m S of VES2, 35 m) 

Handdug hole(s) 	Remarks 
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ANNEX 14.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Ndisi Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	30-100 	(Partly) weathered volcanic rock (Tv) (DH) 

B 	4-9 	Sandy Clay 

C 	45-75 	Lateritic soli 

D 

E 

F 

Fractured zones, faults 	Remarks 

50 m W of VES3 	Fractured zone 

40 m E of VES3 	Fractured zone 

Depth to groundwater table: 	10 - 20 m 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

D1(50 m W of VES3, 40 m) 

D2(40 m E of VES3, 40 m) 

D3(VES1, 40 m) 
	

Groundwater at -8.30 m, EC = 600 S/cm 

Handdug hole(s) 
	

Remarks 

HH1(VES1, 80 m) 
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ANNEX 15.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Sidede Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	15 	Decomposed volcanic rock (Tv) 

B 35-55 	Weathered volcanic rock (Tv) 	(DH) 

C 	7-15 	Sandy clay 

D - 	- 

E - 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

VES3 	 Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

D1(VES3, 40 m) 

Handdug hole(s) 	Remarks 
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ANNEX 16.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Rambusi Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	5.3-7.5 	Clay (R) 

B 	10-11 	Sandy clay 

C 	3.8-5.8 	Clay 

D 

E 

F 	 - 	 - 

Fractured zones, faults 	Remarks 

50 m NE of VES4 	Maybe fractured zone 

Depth to groundwater table: 	Probably very deep 

Groundwater quality 	Unknown 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (50 m NE of VES4, <75 	- 

Handdug hole(s) 	Remarks 
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ANNEX 17.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Mifuare Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	60-100 	Weathered volcanic rock (Na) 	(DH) 

B 	3.5-8 	Clay 

C 	18-20 	Sandy (clay) (R) 

D 	10-30 	Clayey soil 

E 

F 

Fractured zones, faults 	Remarks 

100 m W of VES3 	Fractured zone 

Depth to groundwater table: 	20 - 25 m 

Groundwater quality 	: 	Partly saline 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (100 m W of VES3, 30 m) 	- 

DH2 (VES4, 30 m) 	Groundwater at -24.80 m, EC = 2300 gS/cm 

Handdug hole(s) 
	

Remarks 

HH1 (VES4, 25 m) 
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ANNEX 18.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kosiemo Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	29-50 	Weathered volcanic rock (Tv) (DH) 

B 	5-20 	Sandy clay 

C 	80-100 	Lateritic layer 

D 

E 

F 

Fractured zones, faults 	Remarks 

50 m S of VES2 	Fractured zone 

Depth to groundwater table: 	20 - 30 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (50 m S of VES2, 40 m) 

DH2 (VES1, 40 m) 
	

Groundwater at -26.00 m, EC = 1700 pS/cm 

Handdug hole(s) 	Remarks 
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ANNEX 19.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kosiemo Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	22-100 	(Partly) weathered volcanic rock (Tv) (DH) 

B 2-2.1 	Clay, saline 

C 	6-30 	Sandy clay 

D - 	- 

E - 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

50 m W of VES1 	Fractured zone, maybe fresh groundwater 

Depth to groundwater table: 	20 - 25 m 

Groundwater quality 	: 	saline 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 	Remarks 

DH1 (50 m W of VES1, 40 m) 

Handdug hole(s) 	Remarks 
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ANNEX 20.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kodero Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	15-29 	Weathered volcanic rock (Tv) 	(DH) 

B 	1.8-3 	Clay, saline 

C 	9-16 	Clayey soli 

D 

E 

F 	 - 	 - 

Fractured zones, faults 	Remarks 

Depth to groundwater table: 	Unknown, probably shallow 

Groundwater quality 
	

Saline 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES1, 35 m) 

Handdug hole(s) 	Remarks 
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ANNEX 21.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Aora Chuodho Market 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	10-100 	(Partly) weathered volcanic rock (Tv) (DH) 

B 	5.3-11 	Clayey soil 

C 

D 

E 

F 	 - 	 - 

Fractured zones, faults 	Remarks 

50 m SW of VES2 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 	Remarks 

DH1 (50 m SW of VES2, 40 m) 	- 

Handdug hole(s) 	Remarks 



v V \J 
v v 

0 

Ndhiwa 

4 0kuku's e3 home 	-V -----= ===1 C:1 
II ©® 	e) 	 Vo 	0.9ktri to site 

.V ®® ® ®54 	c5 El \\D 

°(3SE3hopsir i rj %, 4  , ,10 f 4,̀ 4k \lk -1f- 4  P -Vi jfr  
11  t 	\V 	 cp 0 I i  0 

	

Eg), 	% // 	,i/ 	 'r0 1 I D D ‘ 11 ir, 	 e° 	------ 
el -av  

■i' 

11 	 ‘V 

	

dl 	‘ 31 1(i 

North Arrow 

VES 1 
65!) 

V V v v v 
V V v 
V v v  v 

v v 

h 
V 

'L
'v 

, 	,/ v  
v v 

11  V v  v 
v V \1,11 vv  

WII 
 V V 

Wi! v \./ 

8>li 
22P  dr 

ED 

v 
VES 21 	 

é3 

V v V V V 
V V 

ll 
IL 	0 to

f 	01, il  

cn? 
V illages 

river be 
e ' 85;, 	w 
saj 	o 	491 

VES 3 1 	 
V V ,(1 

\I V v 
\/\/ V V 

= = = 

E D 

CC) 
\i/ V 
V v 

V V vv 
  V V v V 	‘.1  

h d, it 	I, h 

Murram road 
Path 
Shops 

Round huts 
Trees 
Sisal fence 

Maize shamba 

Hedge 
Long grass 

Bananas 

Sketched by R.M. Shilako 	Tune 198 4 

9 /4  

V 

VES(Vertical Electric Sounding ) 
200m long, at150m interval 

Profile line 
VES1 - VES2 = -3° 
VES2 -VES3. +1° 
VES3 -VES 4= +3° 

< 	< 
Slope: 

AURA Li-ILJOUHU MAR KET l SKETCH 

SOUTH NYANZA DISTRICT: NDHIWA DIVISION:  MAP SHEET 	  
CO-ORDINATES 



ns
ti

tu
te

  o
f A

pp
lie

d  
G

eo
sc

ie
nc

e  
T

N
O

- D
G

V
  

8 

,o 

c, 

t"--  L1) 

.<4 
't.  

ki
t\  

CK
uo

Dt
-lo

  

pa
rt

ly
  w

ea
th

er
ed

,  f
ra

ct
ur

ed
 r

oc
k 

ve
ry

  d
ec

om
po

se
d,  

a
lte

re
d 

r o
ck

  

rf
l

sa
nd

y  
da

y,
  c

em
en

te
d 

da
y  

±
1 	

la
te

ri
tic

  la
ye

r  

I
-  

da
y  

t. _311 

CC1 

g e
o-

el
ec

tr
ica
l  l

ay
er

  A
  

213 

Ir 

Q 
O 

""T 

	

0 	 E 

	

XXI 	)( 
171 in 
C 

E 
g, dl - 

ra 	I 	1?--- 	 2, >. 
vl '- 

LT. aJ 

CU 
CLI OJ  

a-
CU 

CO L 
CL 

i_. 01  0.1 

VS 
1/1 	I 

E 0 
rn 

(w) 1.14d2P 

0  o 0 



21/ 

r 70 
1

80 
50 	 I 

1 1 

JA\ i \A - ■ 

40 

y „ 	I  \/-■ ■ 

80 

AORA RPI (A6/2=30M) EM1 (S=20M; H) 
400 

300 

NE SW 

200 
w 	w 	 LL1 
›.• 

20 

8 
7 
6 

AP
PA

RE
NT

 R
ES

IS
TI

V
IT

Y
 (

O
H

M
)  

^,EMi 
Pi 

DISTANCE (M) 	250 	 50 

e 

c 

1 
1000 

• • 	•-•D•1 

1020 1 	12 	100  

1./2 in m ---> 

L/2 i n  m ---> 

i 10 

E 
E 
c 
sd 

1,3 X 
12,32 

E 

ti 



ANNEX 22.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Agolo Muok Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	28-50 	Weathered volcanic rock (Tv) 	(DH) 

B 	4-13 	Sandy clay 

C 	23-55 	Soil 

D 

E 

F 

Fractured zones, faults 	Remarks 

40 m W of VES2 	Shallow step in depth of weahtered rock 

Depth to groundwater table: 	20 - 25 m 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 
	

Remarks 

DH1 (VES4, 40 m) 
	

Groundwater at -24.00 m, EC = 790 pS/cm 

Handdug hole(s) 	Remarks 
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ANNEX 23.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Thimlich Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	100-500 	Precambrian rocks (Na) 	(DH) 

B 5-12 	Clay 	 (HH) 

C 	17-28 	Clayey sand 	(HH) 

D 10-13 	Sandy clay 

E 14-50 	Soil 

F 	- 	- 

Fractured zones, faults 	Remarks 

50 m W of VES9 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: Unknown 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 

DH1 (50 m W of VES9, 50 m) 

DH2 (VES1, <75 m) 

Handdug hole(s) 

HH1 (VES9, 25 m) 

Remarks 

dray (too shallow) 
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ANNEX 24.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: God Jope Village 

Hydrogeology 

Layers 	Resistivity 

(ohm) 

A 	100-200 

B 	5-20 

C 

D 

E 

F 

Remarks 

Fresh Phonolithic rock (Tv) 
	

(DH) 

(Sandy) clay 

Remarks 

Important fault South deep sediments 

North phonolithic rocks 

VES3 is disturbed by fault 

Fractured zones, faults 

VES3 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES3, 40 m) 

Handdug hole(s) 	Remarks 
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ANNEX 25.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kamsama School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	13-28 	Weathered, decomposed rock or sediment 

(Tv, R) 	(DH) 

B 	4.2-10 	Clay 	(HH) 

C 	12-24 	Soil 

D 

E 

F 

Fractured zones, faults 	Remarks 

40 m NE of VES1 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (40 m NE of VES1, 35 m) 	- 

Handdug hole(s) 	Remarks 

HH1 (40 m NE of VES1, 15 m) 	- 
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ANNEX 26.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kamayoge School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	13-18 	Decomposed rock (Tv) 
	

(DH) 

B 23-25 	Weathered rock 

C 	6-15 	Clay 

D 3 	Clay (saline) 

E 30-130 	Lateritic soil 

F 

Fractured zones, faults 	Remarks 

10m NW of VES2 	Important fault, SE side shallow rocks 

Depth to groundwater table: 	Unknown 

Groundwater quality 
	

Fresh and saline 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (10 m NW of VES2, 50 m) 	- 

Handdug hole(s) 	Remarks 
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ANNEX 27.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: North Ruri Market 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	- 	Decomposed rock 
	

(DH) 

B 	- 	Clay (R) 

C 	- 	Top soil 

D 

E 

F 

Fractured zones, faults 	Remarks 

Depth to groundwater table: 	Unknown, probably very deep 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES3, 75 m) 

Handdug hole(s) 	Remarks 
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ANNEX 28.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Gingo Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	60-150 	Partly weathered volcanic rock (Tv) (DH) 

B 	10-11 	(Sandy) clay (R) 	(HH) 

C 	25-50 	Sandy clay or weathered rock (R) 

D 	20-200 	Lateritic soil 

E 

F 

Fractured zones, faults 	Remarks 

Depth to groundwater table: 	Unknown 

Groundwater quality 
	

Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 	Remarks 

DH1 (50 m NW VES2, 45 m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES3, 20 m) 
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ANNEX 29.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Makende Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	50-75 	Partly weathered volcanic rock (Tv) (DH) 

B 12-23 	Decomposed, weathered rock or 

sandy clay 	 (HH) 

C 	8-14 	Clayey top soil 

D - 	- 

E - 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

30 m SW from VES2 
	

Small fractured zone, different depth of 

weathering at both sides 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 	Remarks 

DH1 (30m S from VES2, 45 m 

Handdug hole(s) 
	

Remarks 

HH1 (VES4, 30 m) 
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ANNEX 30.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Onywera Primary School 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	80-100 	Partly weathered precambrian volcanic 

rocks 	(DH) 

B 7.5-10 	Clay 	(HH) 

C 	20-60 	Alluvial sandy clay and soil 

D - 	- 

E - 	- 

F 

Fractured zones, faults 	Remarks 

30 m E of VES4 	Transition zone thick to thin sandy clay 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 
	

Remarks 

DH1 (VES4,45m) 

Handdug hole(s) 	Remarks 

HH1 (30 m E of VES4, 25 m) 
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ANNEX 31.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Ongera Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	100 	Fresh rock (granite, Na) 	(DH) 

B 3-7.5 	Clay (partly saline) (R) 	(HH) 

C 	17-40 	Sandy clayey soil 

D - 	- 

E - 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

50 m N of VES2 	Fractured zone 

60 m S of VES2 	Fractured zone 

60 m S of VES 5 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh at VES 1,2 , saline at VES3-6 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (50 m N of VES2, 55 m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES2, 30 m) 
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ANNEX 32.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Game Wardens' Camp 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	40-100 	Partly weathered volcanic rock (Tv) (DH) 

B 	7.5-8 	Clay (R) 	 (HH) 

C 	15-60 	Sandy clay 

D 	75 	Lateritic soil 

E 

F 

Fractured zones, faults 	Remarks 

20m SW of VES3 	Fault 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (20m SW of VES3, 60) 

Handdug hole(s) 
	

Remarks 

HH1 (VES4, 35m) 
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ANNEX 33.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Makende Ministers' Home 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	60-100 	Partly weathered volcanics (Tv) 	(DH1) 

B 23-45 	Sandy clay 

C 	- 	- 

D - 	- 

E - 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

30m W of VES2 	Fractured fault 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (30m W of VES2, 40m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES1, 25m) 
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ANNEX 34.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: National Youth Centre 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	10-32 	Decomposed volcanic rock or 

sandy clay (TV) 	(DH) 

B 	3.5-9 	Clay (partly saline) 	(HH) 

C 

D 

E 

F 	 - 	 - 

Fractured zones, faults 	Remarks 

40m SW of VES2 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh at VES1 and 5, saline at VES2, 3, 4 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES1, 30m) 

Handdug hole(s) 	Remarks 
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ANNEX 35.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Wiga Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	30-50 	Weathered volcanic rock (Tv) 	(DH) 

B 	10 	Clay 	(R) 	(HH) 

C 	28-30 	Sandy clay, hard layer (R) 

D 	5-7.5 	Clayey soil 

E 

F 

Fractured zones, faults 	Remarks 

20m SE of VES2 	Fault 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 	Remarks 

DH1 (20m SE of VES2, 60m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES 2, 25m) 
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ANNEX 36.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kigoto Village 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohmm) 

A 	32-55 	Weathered volcanic rock (Tv) 	(DH) 

B 	5 	Clay 

C 	7-30 	Sandy clay 

D 

E 

F 

Fractured zones, faults 	Remarks 

25m S of VES3 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes 

Drilled hole(s) 	Remarks 

DH1 (25m S of VES3, 35m) 

Handdug hole(s) 	Remarks 
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ANNEX 37.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Tonga Valley 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	22-45 	Weathered volcanic rock (Tv) 	(DH) 

B 6-9 	Clay 	(R) 	(HH) 

C 	15 	Sandy clay 	(R) 

D 11-25 	Soil 

E - 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

50m SW of VES3 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (50m SW of VES3, 35m) 

Handdug hole(s) 	Remarks 
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ANNEX 38.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Magunga Market 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	25-100 	Weathered volcanic rock (Tv) 	(DH) 

B 	6-10 	Clay 	 (HH) 

C 	15-35 	Sandy clay or hard layer 

D 	8 	Clayey soil 

E 	- 	- 

F 	- 	- 

Fractured zones, faults 	Remarks 

30m S of VES2 	Fractured zone 

between VES 3 and 4 	Several fractured zones at shallow depth 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (40m S of VES2, 45m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES1, 30m) 
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ANNEX 39.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Nyenga Valley 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	60-150 	Partly weathered volcanic rock (Tv) (DH) 

B 	6.5-21 	Sandy clay (R) 	(HH) 

C 	- 	__ 

D 

E 

F 

Fractured zones, faults 	Remarks 

15m W of VES1 	Fractured zone 

30m S of VES2 	Fractures zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DN1 (15m E of VES2, 35m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES2, 15m) 
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ANNEX 40.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Nyatambe Valley 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	35-75 	Partly weathered volcanic rock (Tv) (DH) 

B 	18-20 	Sandy clay 	(R) (HH) 

C 	27-120 	Sand, hard layer 	(R) 

D 	6.2-8.5 	Clay 

E 

F 

Fractured zones, faults 	Remarks 

Depth to groundwater table: 	Unknown 

Groundwater quality 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 
	

Remarks 

DH1 (VES2, 50m) 

Handdug hole(s) 
	

Remarks 

HH1 (VES5, 30m) 



NYATAMBE VALLEY SKETCH  

SOUTH NYANZA DISTRICT: MBITA DIVISION: MAP SHEET 129/1  
GRID  REFERENCE 6219-  9916.4 

Volley 

v v \f •-/ 	v v V \J.  v V V V li V v v v v v ki 
	 - 

v V 	V 	V 	\/ 	J 	V 	v HH1 	ij 	 ti 
v V ij 	 V  V15-' v 

V 
I 	V 	v 	,7-',..V  11 v V 

Maize shamba 	ii  
V 	\I 	v 	v 	v 	v 	. 	v v 	v ii V V 	V V v 

v v V 
xf ✓ v v \J 	A 11 	V V 	V V v V v V 	\I V II 

V 	
V 	v 

V V v 	 VV ll 	 IVE`'  '1 	V 	 V 
V v 	 V I 	 v V V v 	 I v v V v V 	 \J v 	V v \Y `i/ \Y•Y \V •if \Y \sr iv V 	V 	V 	■ 	II 

R _11.....Y V V V V V v 
Villages ---- __

• 

... 
V 	V V v v g 

-...„...t.-„ 	V ,.._ ......_ 	 .. ,......-. -- 

v v v v \l' 
V 

i 	 I 	 iv;,-5-...---- -A., 
_- 	 ia v v  v 

•1, 	v v V 	 V 	 v v 	V 	\J 	 A V  ii v 	\i 	V i 1 	 V 	 e 	0 ®,,, Opa,  v v v c, v 	ii 	., 	.,. 
I 	 (;:,,,,..D1-1 	 IE 

r..›., 	•11 	V 	V 	 Villages Homestead .v V 	
v , v 111  V 	V 	V 

•4/ W \i/ \l/ \Y W ‘1,  \l, V 	V 	\t,  w ■11 \i/ \l/ \k \Y W \l/ V V V V V VII 

e e ig ® 	0 	tcp A il 
	 \l/ e o 

e vsil  

	

Homestead '''V 	t(i 	IP ,,,__- ----  
li 	63  51m. 	•Y 

Nyatambe 
,i, 	1 	 IVE- 51 •1,  Primary 	e \1( ®a Cl 	e ,v 	 11 	 `Y ®  School 	•Y 

Il 	
i

e 	 .i. 	 e 
ii 	w 	J G 1 tp 	38m. 11 	, 	di 	.1/ ® 	w 

\l/ \v \v II \v ‘1,/ \I / w 

	

ED 	e 	g • 
Magunga JL 	w w kji \v \V W 	

i  ,, 	Villages 	ilt° 	
•V \V \I,  \i/ VI •1/ \\ \Y `V 

Ilt 	 \i, ,v 	11 
■knirTyi 	■ V ■11 	 --"\r— — ___ 

	

W W  -_n___ 	\i/ W \1( 
,, il 

	

.1/   4/ 	 % 
f -V 'Y'.  **\\ `f-  sf.  f 	 ----- ---\\-- 	 --..._,.... 

	 •Y 	f 	 C) ,k ,k,,,fr 4,0v w \\ 

•47  
•if 	e 	Posho milt \, 	* 0-f)  

	

-f 	 ve ® .4. 	,-, (KarSuonrgi  u ) 
- Home ®fl,, 	e LI, 	..1,  0 	Nv  

e w 0-,9 	 d 	d 
4, 	Homestead 	 f 	g,,) ® 't: 	111 0  -4',,, 2) 

	

....., Home \*1/ 	e ,i,  
.1., 	 .1, 	* 	T 	 W  

v
v V 

v 

	I VES Vertical Electric Sounding 
200m long, at100m interval 

	 Profile line = 410m. 
VES1 -VES2 = -5° 
VES2 -VES3= - 5° 
VES3 - VES4= -1° 
VES4-VES5= 0° 

Murram road 
Path 

E House 

® 	Round huts 

a Q Trees 

V v 
V V V 	Maize shamba 

v v Vv 

/ti 	di 	I, 	Long grass 
• V.  4/  W Sisal fence 



T
N

O
-
 DG

V
 In

st
itu

te
  o

f A
pp

lie
d

 G
eo

sc
ie

nc
e  

0 

-14 

Lw 
01 

0J 
3 

E 

0 

01 
0 

CU 

;-3  0J CU -1) 

01 E 

• 

cn 
-0 

o -0 
al 

sa
n d

y  
d
a
y
,  c

em
en

te
d 

da
y  

ve
ry

  
de

co
m

po
se

d,
  a

lt
er

ed
 r

oc
k 

ge
o-

el
ec

tr
ic

al
 l
ay

er
  A

 

p a
rt

ly
  w

e
a t

he
re

d,
  f
r

ac
tu

re
d 

ro
c k

 

rJ 	rf— 

rr— 

141-1 

	 k S3 0 

rgli 

1 
•=1 	0 

es1 	rn 	1 	t.n 

	

(w) 	dap 



1 000 00 10 
In fn 

L/2 In re 

L/2 In m ---> 

or•  

10 

E 
E 
0 
C 

a 
• 1

1 
L/2 

NYRTRMBE 5  
t 100 

R
a
  
I
n
  
a
Il
m.
m
  
-
-
-
>
  

10 
14.10 ow. 

11  1 000 100 10 

100 
NYRTRM13E 3 

NYATAMBE 1 100 	 

	

10 	 
E 
E 	 
0 	 
c 

a 
1

1 10 	100 	1000 

ammaish 
EllinigálliaaalRNEEZIIIIE 

P.EilitiMiniir ■EEUW 
1 10  IIIIIMIIIIIIII 10111111 

MMO PRIM1~1.1.1 
~MOM •••••• 	

MIMMIR•wWw• 
......=.2:a:a.........

....pimia~.~........ E ommimmazimm~mmommomman~mmomummi 
E 	mommmoinummumwmmmisimi~wimmougua 11111~1•1111~1311111~11111111111111.1111111~11111111111BIEW .c . surozram agio . 

• 1 III  	1111111 	111111 .... 

• i 10 
L/2 In m ---> 

100 	1220 

102 	
NYRTFIMBE 2 



E 

NYATAMBE RP1 (AB/2=30M) ai (S=20M; H) 

.c1 

	

--.r- 	 .r. 

	

I 	 i 
,-, 	cu 	cn 	•;:- 	in 
cr, 	 en 	 cn 	 U3 
LU 	 w 	LIJ 	 LU 	 11.1 
>• 	 >• 	 >. 	 >. 	 >. 

	

1 	 i 	 1 	 1 

DISTANCE (N) 	250 	 50 

400 

300 

200 — 

8° 
80 _ 
70 — 
80 _ 
50 _ 

40 _ 

30 _ 

20 — 

8 
7 

AP
PA

RE
N

T 
RE

SI
ST

IV
IT

Y
 (

O
H

«
 

Mi 

Pi 



ANNEX 41.1 

TNO-DGV INSTITUTE OF APPLIED GEOSCIENCE 

Site: Kiabuya Market 

Hydrogeology 

Layers 	Resistivity 	Remarks 

(ohm) 

A 	40-50 	Weathered volcanic rock (Tv) 	(DH) 

B 	12-28 	Decomposed volcanic rock (Tv) 

C 	35-300 	Lateritic soil 

D 

E 

F 	_1. 

Fractured zones, faults 	Remarks 

30m N of VES3 	Fractured zone 

Depth to groundwater table: 	Unknown 

Groundwater quality 	: 	Fresh 

(Recommended) drilled (DH) or handdug (HH) holes  

Drilled hole(s) 	Remarks 

DH1 (50m N of VES3, 40m) 

Handdug hole(s) 	Remarks 
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 	VES(Vertical Electric Sounding) 
200m long, at100m interval 

	< 	Profile line = 400m 
Slope: 	VES1-VES2 =-1° 

VES2-VES3= +1° 
VES3-VES4= -1° 
VES 4 -VES5= -1° 
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