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ABSTRACT

Some thoughts about the most important geophys#iniques used in geothermal exploration are ptede The
exploration methods are Passive seismic, Tran&kutromagnetic Magnetic (TEM) and Magnetotell(iigT) and Gas
geochemistry. Integrating the models from thesértepies with geological and terrain models besefie exploration
strategy to the next step of prefeasibility agasibility studies of the prospects respectively.

In Uganda, only surface exploration of the geotl@rmsources has been limited in extent and exjidoraechniques.
Over the years, of all the available geotherroalage manifestations sites, only three prospeckskaro, Buranga and
Katwe-Kikorongo have been studies using the ggoéd and geochemistry methods but geophysicalnigcles were
limited in extent and scope. TEM was used to expltre three prospects above, and covered exteynsiegive-
Kikorongo. In Kibiro, fieldwork focused in the sdytwhereas very few TEM soundings are located émibrthern part of
the prospect. In Buranga, the TEM field work plaaswnadequate and terrain is complex and mountainble results
from the prospects caused the drilling of shalloellsvfor temperature gradient measurements in Katyve-Kikorongo
and Kibiro. Buranga was not subjected to tempeeaguadient measurements because the results frssivpaseismic and
Direct Current resistivity methods alone were ifisignt.

The geothermal techniques used in exploration offgggmal resources in Uganda are inadequate. fidspgcts need to
be re-investigated using Gravity, TEM and MT.
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INTRODUCTION

Geothermal resources (fig.1) in Uganda are locatethe most seismically active western branch Zjigpf the East
African Rift System (EARS). On average more thafl #arthquakes a felt per year in Uganda. Its westdy lies almost
entirely in the western branch of the Rift Systabther tectonic features that have a great influemesarthquake
occurrences and geothermal system in Uganda include

a) The Ruwenzori Mountain: The Ruwenzori massif aactdnic movements cause stress accumulation that is
released along the border and boundary faultsetarthuntain. The faults include:- the Nyamwambaw&imba,
Bwamba, and Kitimbi-Semuliki, Ruimi-wasa and Bary-Toro.

b) Katonga Fault: This fault starts from foothills thie Ruwenzori Mountain, traverses Lake Victoria andnects
to Kavirondo Gulf in western Kenya and Speke Galfth of Lake Victoraia in Tanzania.

c) Aswa Shear Zone: the shear zone is observed inddgom Nimule at Uganda —Sudan Border and joins Mt
Elgon in the north-east (see Kiatabosi Hotsprifidfe north — eastern volcanic fields is part of aayaof tertiary
and pre-tertiary that is composed of Mts. Morotadm and Napak (see Kanagorok hot spring fig.1).

The tectonic setting provides potential for geather resources and high seismic activity. Catasim@arthquakes
include the:

« 9" July 1912 Kitgum earthquake measured magnitudéch Richter scale), with partial destruction oflbimgs
in Northern Uganda,;

« 18" March 1945 Sembabule earthquake measured 6 € fille people and destroyed buildings;

« 20" March 1966 Toro earthquake measured 6.6 and Kilipeople, injured 1,300 people and economicdbss
Imillion dollars;

« 5" February 1994 Kisomoro-Toro earthquake measur2dkilled 8 people and caused destruction of priyper
worth 61 million dollars.

« 7" September 1990 Lake Victoria earthquake measufedéstroyed semi-permanent buildings;
+ 18" March 1945 Sembabule earthquake measured 6€x Kille people and destroyed buildings.

ARGEOC-
THIRD EAST AFRICAN RIFT GEOTHERMAL CONFERENCE
Djibouti, 22 — 25 November 2010



+aAlane]

\__ stoan I

il

he & mar pi KOTIPO
. KITG] (
i)

=

weyn Amfro

de\NPjE OUNTRY . 3

Makidoka
e

Napedehedio i
Katapak

HORug
v
LUWERD A £
&
0RO,
Legend
KWRO Major gecthermal
rospects
‘B KAl Birara P P
@ Other geothermal
areas
= 100
= Wometers | TANZAHIA * tineral waters
E 3qe

Fig.1: Geothermal prospects of Uganda
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Fig. 2 (a) Earthquakes (1840-1999).Earthquake magnitudeawrstin range by symbols: 1:0M< 1.9 red cross; 2.8 M< 2.9 red
triangle; 3.0< M < 3.9 red star; 4.8 M < 4.9 orange square; 50M < 5.9 green circle; 6.8 M < 6.9 blue hexagon; 70M
< 7.9 black diamond symbo(b): Seismic energy release.

Katwe —Kikorongo (Katwe) Prospect:
Katwe is located in the Kasese district (fig.1)sltvithin the Queen Elisabeth National Park, saitthe Rwenzori Massif
and north of Lake Edward. Katwe is a volcanic améth many phreatic craters but very little lavasanface. Some of the
craters have crater lakes. The most pronouncedpritg is on bottom of the Crater Lake in the Kitegcrater. As being
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in a national park, the Katwe area is mostly uniyteal, except for the Katwe village, south of tladiree lake Katwe.
Considerable salt mining takes place in Lake Katwe.

Kibiro Prospect

Kibiro is situated in Hoima district, on the easteshore of Lake Albert (fig.1). Kibiro is located the foot of the
escarpment of the western branch of the East AfrRdt System (EARS), and is connected by a roughrbotorable
track up the escarpment from Kigorobya town coyneflich has road connection to Hoima in the soutth Basindi to
the north through Biiso. The escarpment, whichsrizeer 300 m above Lake Albert, has a profoundigrfte on land use
in the area.

Buranaga Prospect

Buranga is situated at the western foot of thehsort part of Rwenzori Mountains (fig.1) within th& sediments of
Semliki basin in the Semuliki National Park in Bimegyo district.

PREVIOUS WORK

Geothermal investigations in Uganda were revivedthy Ministry of Energy and Mineral Development r(feerly
Ministry of Natural Resources) in 1993 in co-opEnatwith United Nations Development Programme (UNDRder a
project called Geothermal Exploration UGA/92/002U85A/92/EQL. The project was co-funded by the Gonernt of
Uganda, UNDP, the Government of Iceland and Orgaiois of Petroleum Exporting Countries (OPEC) pritgefocused
on geochemistry and geology.

Isotope Hydrology for Exploring Geothermal ResosrcdGA/8/003 & 005, in co-operation with Internaté Atomic
Energy Agency (IAEA), was initiated in 1999 and queted in 2007 Under the project, hydrological stsdvere carried
out in the same three areas, Katwe, Buranga anioKiéis the earlier project and the findings regaydhe Katwe area
showed that the recharge is from the Rwenzori Maet subsurface temperature of 140 - 160°C petlidty
geothermometry.

In 2002 the Icelandic International Development Age(ICEIDA) prepared a status report, where theeru situation in
the geothermal survey was reviewed, and recommehatter actions to be taken to complete a preitfdag study in
the three above-mentioned geothermal areas. Shexe the Africa Development Fund (AfDF) funded aj@co to
complete the study in two of the areas, Katwe andaBga, but ICEIDA agreed to assist the Ministrybofergy and
Mineral Development (MEMD) to complete the studyKiibiro. A project agreement was signed in 2003 anwiork plan
agreed upon, based on the recommendation set fbiwéne status report (ICEIDA 2004).

In 2004 and 2005 a geological and geophysical suwere carried out by professionals from Iceland #re DGSM in
Kibiro. The surface exploration was later followlegl a temperature gradient survey where the driltiogt was financed
by the World Bank.

The AfDF funded project started in Katwe in 2003l avas continued in 2004. No work was however donBuranga
under that AfDF project. Later (2005 - 2006) Ther@any Federal Institute for Geosciences and Natledources
(BGR) financed and carried out a geothermal sumd3uranga in cooperation with the MEMD (BRG-MEM2Q07).

The AfDF project in Katwe comprised geological istigation, TEM resistivity measurements, gravityxdaground
magnetic measurements (Uganda-ARRDP 2004). Theepumas mainly focused on three profiles. Denselgced
magnetic and gravity (271 stations) measurementg Wene along the profiles. TEM soundings were daloag the
profiles and some soundings spread over the wihiatercarea.

The AfDF survey gave some clear structural inforamabut since the survey was mostly limited to ¢hpeofiles, it was
not considered as very conclusive and hence affiment geophysical survey of the area. The maigneieasurements
did not provide any readily usable information thé gravity measurements and TEM soundings did.

GEOPHYSICAL TECHNIQUES

The geophysical methods presented here are the ovags useful in prospecting for heat source asdaated structures
in geothermal surveys.

Total Magnetic Field

The magnetic field is a dynamic entity and varigmificantly on all temporal and spatial scalesheTargest component
80 to 90% of the earth’s magnetic field is beliet@ariginate from convention of liquid iron in tlearth’s outer core. The
remaining component of the field originates in mdear the surface where temperatures are lowg tesis than 580°C in
a region of upper crust (20-30) km (Nabighian et2Q05, p. 34NB).
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The magnetic method is discussed by many schalaisgtance (Telford et al., 1976, pp.105-215; ighlzin et al., 2005,
pp. 33ND-53ND). Magnetic method developed basetherearth’s magnetic environment, because the éaghts own
internally generated magnetic field, the bulk (998b)which arises from a self-sustaining dynamo tha¢rates in the
liquid outer part of the core, and the remainingdidées from electric currents from ionospherei@tamh of particles) and
solar winds due to the Sun. The method involvesntkasurement of earth’s magnetic field and thepnétation of its
variation in the survey area. The variations caarsgmalies due to the field produced by the magmetiterial within the
earth.

The magnetic anomalies of geologic interest atvoftypes: induced magnetisation and remanent ntisgtien. Induced
magnetic anomalies are as a result of magnetisatiduced in a body by the earth’s magnetic fielthe Tanomaly
produced is dependent on the geometry, orientatimh magnetic properties of the body as well asdihection and
intensity of the earth’s magnetic field.

Remanent magnetic anomalies are as a result ofgmerm magnetization of the body and are contrddiethe direction of
remanent magnetisation, and the geometry of thirieg mass. Most magnetic anomalies are a cortibmaf both
types; however, usually one type is dominant angsél to interpret the results.

Gravity

Gravimetry is a geophysical method that measuresitceleration due to gravity. It ‘involves measueat of variation of

earth’s gravitational field’ (Telford et al., 197pp. 7-103). Gravimetry as a geophysical methdshised on the universal
law of gravitation. The law states that: every jgétof matter exerts a force of attraction on gvether particle that is
directly proportional to the product of their massad inversely proportional to the square of tistadce between them.
The other instrumental law in Gravimetry is Newwrsecond law which can be stated as: a body exgesean

acceleration that is directly proportional to foraed inversely proportional to the mass when aefascapplied. The

gravity variations associated with geologic bodgéemeasured in milligals. A gravity meter thus mgas the maximum
vertical component gravity difference between tagtes field (the main gravity of reference sphdjand that is actually
observed on the surface (gravity meter). The difiee of the gravity value is the gravity anomaly agflects the lateral
density variations in rocks extending to a depth.

Resistivity method

Telford et al., (1976, pp. 632-700) discusses #mstivity method. This method uses electrical prips of the rocks,
which also depend on the amount of water or pareldl within the rock, the salinity of the water ahé distribution of
water in the vicinity. The higher porosity of rockaturated with water lowers the resistivity. Higtinity of the saturating
fluids too lowers the resistivity. The presencectays and conductive minerals also reduces thetiésy of the rock.
Thus saturated rocks have lower resistivities tmagaturated and dry rocks. The resistivity metlsogrimarily facilitated
by the ability of rocks to conduct electrical cutreand also the polarisation which occurs whenteéad current is
injected in the ground or the rocks. By injectingrent into the earth, the electrical conductivifythe material that make
up the earth are revealed by measuring the induckalge between two potential electrodes by chapajppropriate array
configuration. However, most commonly the geothérmater lowers the resistivity, but in some cades tesistivity
increases again at very high temperatures.

Transient Electromagnetics

In the transient electromagnetics (TEM) method,ahgh is excited by injecting electric currenbithe ground using a
transmitter. A loop of wire is laid on the grounadaa constant current is injected through the lmopuild up a constant
magnetic field of known strength. The current iswad off in a controlled manner by adjustments fmnttansmitter; the
magnetic field starts to decay and, at the same,tinduces secondary electrical currents in theirggo In turn, the

induced a secondary magnetic field also decayirty vime. The decay rate of the secondary magneadld fs then

monitored by measuring the voltage induced in a@ives coil or a small receiver loop at the centfettee current

transmitting loop. The distribution of the curremtd the rate of decay of the secondary magnetit lieth depend on the
resistivity structure of the earth.

Magnetotelluric

The Magnetotelluric (MT) method is a passive fragyedomain electromagnetic sounding technique thedsures the
earth’s response to natural electric (telluric) amfynetic fields to investigate the resistivityusture of the subsurface.
The electromagnetic waves (EM) of the MT signaks arainly caused by distant lightning (above 1 Hmjd electric
currents flowing in the ionosphere (below 1 Hz)eTEM field caused by changing currents radiatesratadhe earth,
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reflected repeatedly between the conductive ionespland the relatively conductive earth. The MT hodtexploits
naturally varying EM fields, spanning from 0.000% kb 10 kHz. These primary fields induce seconddegtric and
magnetic fields in the conductive earth.

Telluric currents are caused to flow in the earththe earth’s varying magnetic field. As an eleotagnetic wave
propagates through the earth, its amplitude deeggsnentially with depth at a rate dependent orctiveuctivity of the

medium and the frequency of the wave. Longer perigpaw frequencies) decay more slowly with deptld éimerefore

penetrate deeper. The EM fields recorded at thfaciof the earth are, therefore, diagnostic toethetrical properties of
the earth. Hence, information about the near-sarfand deep structure is deduced from high-frequemd low

frequency variations, respectively.

MT surveys are conducted by measuring two perpetatichorizontalx andy components of the electric and magnetic
fields E andH), and the verticalz component ofH as a function of time. The time series recordedthes Fourier
transformed to the frequency domain for furthercessing, determining the impedance tensor, appaesigtivities and
phases.

In the field, a typical layout of a five componéuT unit consists of five (5) electrodes, four (4mchich measure two (2)-
perpendicular horizontal components of the eledieid (Ex,Ey), and the fifth electrode is used to ground the Wit data

logger at the centre. For magnetic field measureéntleree (3) induction coils are involved, two (#)which measure two
(2)-horizontal perpendicular componefits,Hy), and one (1)-coil measures the vertical compofiggnt of the magnetic
field. The MT sounding method, like all resistivityethods that are based on measuring the eleigidciri the subsurface,
suffers the so called telluric or static shift pesh. The static shift is caused by shallow resistinhomogeneities close
to the electric dipoles, and can cause severe gmabln the interpretation of MT data by shifting #pparent resistivity
sounding curves (on a log scale) by a scale faatoich is independent of frequency. Telluric skiftrection in the MT is
achieved by jointly inverting the MT and TEM sounglidata collected at the same location (Nyago 2009)

Seismic
Seismic methods are divided into two: (a) Passeismic methods deal with the detection and rengraif natural
seismicity and induced seismicity due to groundtfrang associated with geothermal fluid extract@mninjection. The
seismic activity gives information about active [fawand therefore permeable zones in geothermatrsgs (b) Active
seismic methods are concerned with seismicity gdedrby artificial wave sources. The propagatiorithef generated
waves is used to study the geological structurdsstnata.

INSTRUMENTS FIELD PROCEDURE

TEM: Protem-67 instruments from Geonics Ltd. in Canada used. The system comprises a PROTEM digitaliver,
TEMG67 transmitter with motor generator, a receigeil with the effective area of 100 m2 and 800 ncables for the
source loop. The source loop used, was a single200*200 m2 square loop. The transmitter transmhit3 A half duty
square wave current at the repetition rate of Z5with two 100 ms current off intervals in eacltley The receiver and
the transmitter are synchronised by connecting thgm signal cable such that the receiver recdresrniduced voltage in
the receiver coil, during the current off interyad$ 30 time gates, logarithmically spaced fromB0® 69.8 ms after the
current turn-off. During recording, 75 to 150 treemgs were stacked in order to reduce externalrel@agnetic noise.
Several tens of stacked transients were recordga@taned in an internal memory in the receivehdadater downloaded to
a PC computer.

Gravity : The gravity surveys were taken using Scintrex £Medel-110196 Autograv gravimeter that was opagatt a
resolution of 0.005mGal. Positioning and determarabf the elevation was done by differential GB8hhique, using a
pair (base and a rower) of Magellan Promarc x-conotiannels, single frequency, and carrier phas® GRS system.

Magnetics The instrument used was two Portable Invimag Prétmecession total filed magnetometers from Scintrex
One of the magnetometers was used as a referesd@nsto correct for diurnal variations. The refeze station was
placed in the survey area at the coordinates 03UB4Hd 0181866N (UTM, Arc 1960). The rover was ugetheasure
the total field at 5 m interval along profiles. Thesitioning was performed by a hand held GPS unsént and a
measuring tape. Pre-calculated coordinates ofoswtat 50 m intervals along the profiles were |dad#o the GPS
instrument, which was used to navigate to thesetpol he absolute accuracy of these locations tkeobrder of +/-5 m.

DATA ACQUISITION

Katwe: TEM data was collected using Protem 67 Transmated Receiver reported here were collected under t
projects: AfDF project from@to 13" April 2003 and 19 to 25" November 2004 (see red dots). ICEIDA/MEMD project
started on August foto September 232005 (blue dots in fig.3).
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Kibiro: The fieldwork started on 16of February and was continued until MarcH"2804. TheTEM soundings were
starting to reveal a N-S trending low-resistivehomaly to the south of Kibiro emphasis was put lwat region and six
relatively densely spaced E-W profiles (M6 to Midgre measured in order to see if a magnetic anomasyassociated
with the resistively anomaly. A total of about 8t kvere traversed amounting to over 16.000 magsédittons. During
the first days two gravity new base stations wetatdished one at Kigorobya Health Centre and therat Kabiribwa at
the top of the escarpment above Kibiro. The gravitipies at these reference stations were deterniyednnecting to an
already established base station in Hoima. Thebese stations were used for the GPS measuremehtsrendependent
drift corrections for the gravimeter.

Large parts of the survey area are covered witlselbnshes and some places the accessibility weflimited by deep
gullies. Despite the difficult conditions a totdl 45 soundings were made, amounting to an averagermance of about
three soundings a day.

Buranga

Ground geophysical field survey at the Buranga lggrohal prospect started on 11th of February aneécmoh 4th of
March 2005. Geoelectrical, TEM and gravity measumets were carried out. BGR installed seismic atatiand between
May 2005 and August 2006, earthquakes were rregistat several seismological stations.

FIELD RESOURCES AND PLANNING

The field crew consisted of three experts from GSMDe driver and two local helpers. ICEIDA exparparvised the
fieldwork during the first week, but after that tfield crew was properly trained and the ICEIDA expcould concentrate
on data processing, interpretation and survey jat@niThe recorded data were downloaded to a PC atanpt the end of
each day and inspected and processed by the ICEXpArt.

RESULTS
Katwe TEM
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Fig. 3: Location of TEM stations in the Katwe area. Reth{soare stations from
the ADF project and blue are stations from the IC&ZNMEMD project.

ARGEO-C3
THIRD EAST AFRICAN RIFT GEOTHERMAL CONFERENCE
Djibouti, 22 — 25 November 2010



1000 -

500 -
0 5 10 15
(@) Resistivity cross-section NESW3 Re&shwtysmsectlon NESW4
NWSES5
- 1 L i i . | n " n i i . L i 1
moeal, 10000 NWS E4
4 3162""‘“":"'I""""""'
! '"W—“;(Tw-ag KTW-0857 1ggg KTW-27 e i 12?22
e
1000
500 +
0 5 10 16 km
(c) Resistivity cross-section NWSE5 (d) Re5|st|V|t)oss sectlon NWSE4

Fig.4: Various section of TEM in Katwe prospect. Thettiegxtent is limited in
the rift sediments and anomalies are weakly resoleedeep well drilling.
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Fig. 8 Locations of temperature gradient holes (yeltinwles) and actual locations of the holes (blapkases)
(ICEIDA 2004) (b) Black Circle is a site recommendeddrilling by Uganda-AERDP in 2004.

Table. 1 Temperature gradients in the boreholes in Katwkextrapolated surface temperature.

Borehole Gradient °C/km Surf. temp. °C
KTWH-1 36.0 29.3
KTWH-2 36.0 27.8
KTWH-4 28.3 28.4
KTWH-5 13.0 24.7
KTWH-6 30.0 27.8
KTWH-7 33.5 28.2

The extrapolated surface temperatures are condystdyout 28-29 °C at the lower altitudes and sohewower, about
25°C, for KTWH-5, which is at higher altitude. Tk&trapolated surface temperatures are consistabtiyt 28-29 °C at
the lower altitudes and somewhat lower, about 256CKTWH-5, which is at higher altitude. The tematire gradients
are all rather low, especially in KTWH-5. The termgtare gradients in KTWH-5 and the other holes rawe directly

comparable. KTWH-5 is drilled into the granitic baent but the other holes are mainly drilled inipetts. The heat
conductivity of granite is higher than that of sadints and equal heat flow would consequently hawe gradient in
granite than in sediments (ICEIDA 2008b).

The temperature gradients are highest in holes KTM#rd 2, which are in the low resistivity anom8lyuth East of the
main graben fault. This might indicate that theestied lower resistivity is due to slightly elevatednperatures. But the
temperature gradients and estimated heat flow danalcate that high temperatures are found in uppermost few

kilometres in the Katwe area (ICEIDA 2008b).
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Kibiro TEM results
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Kibiro Magnetics

(a) (b)
Fig. 13 (a) Magnetic profiles and magnetic field (b)atdield magnetic anomaly and major structures. iffagnetic field
strongly correlates with structural geology.
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Fig.14: Locations of temperature gradient holes (yelltavsy and resistivity at 500 m above sea leveérhefl faults and fractures
(pink lines), gullies (light green lines) and inglions (Calcite, sulphur etc.) of geothermal att{light blue stars).

Table. 2 Temperature gradients in the boreholes in Kibind extrapolated surface temperature.

Borehole Gradient °C/km Surf. temp. °C
KIBH-1 16.0 24.7
KIBH-2 16.0 24.4
KIBH-3 16.0 24.9
KIBH-4 27.3 27.9
KIBH-5 (deep) 31.3 25.7
KIBH-5 (shallow) 22.0 27.7

KIBH-6 16.0 24.8
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The extrapolated surface temperatures are contystesiween 24 and 25 °C for the holes away froe élscarpment
(KIBH-1, 2, 3 and 6). The holes at the escarpm&mBIKi-4 and 5) have higher temperature gradients extdapolated
surface temperature.
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Fig. 15 Temperature gradient measurements in all theshinléhe Kibiro area. The date is shown in the lorght corner [year month
day] (ICEIDA 2004). Note that the wells can be catéged in two groups (KIBH-1, 2, 3 and 6) low tengdare and (KIBH-4
and 5) high temperature.
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Fig. 16 Kibiro Stratigraphy of temperature gradient wéllSEIDA 2008b). Note that the minerals Epidote &ulfide are associated
with high temperature.
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Buranaga
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Fig. 17: Topographic map of Buranga Geothermal prospecgamand geophysics
coverage.Note the limited extent in coverage ofg@physical surveys.
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Fig. 18: Seismic activity and vertical topograpséctions numbered from top 1 to 10. The thick blaeksets a boundary of network
coverage and limitation of the ray path to resa@vepresentative model and most of the data waeuéfRed star is the
location of Buranga hot spring. Brown-red show l@locities due to high heat flow and blue cold sock
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Fig. 19 Bouguer and residual gravity of Buranga. Ttavity data coverage was not enough to resolve the geadhanomaly.
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(a) Geological map of Rwenzori region and known faults

Fig.20: The seismic activity gives information about aetfaults and thus permeable zones in geothermstgisig. However, in this
case, there is no correlation between the knowitsfand the epicenter locations in (a). The obs@mwanay be due to
geothermal activity in regions marked with A, B addbecause the seismic activity is clustered arfdsif
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Case study using Passive Seismic Method
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Fig. 21: P-wave and S-wave velocities ratios for OlkaBaswa and Menegai geothermal fields in Kenya RifteNa strong correlation
of low velocity ratios with zones of high thermalamalies. However such analysis was not carriedasuiBuranga Geothermal
Prospect in Uganda.

L ESSONS FROM CASE STUDIES OF OTHER GEOTHERMAL PROSPECTS

1. The geothermal resources in Uganda are largelytddca the western branch of the rift which is \asliz and
sedimentary as compared with Kenya, Ethiopia whgch are highly volcanic.

2. The work done so far suggests that the heat samagle be deep seated or off set from surface mstatien in
Katwe, Kibiro and Buranga.

3. The current findings suggest that more detailedistuneed to be done to map up flow zones andifgdehé heat
source.

4. The geothermal fields in Uganda are different fromost of the proven fields elsewhere so approprizdeels
should be developed.

5. The existing knowledge on the geothermal systenudgisnda is still limited and needs to be furthgranded.
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6. The concluded study has identified other areas lwihiave geothermal potential and should be invdstija
further.

WAY FORWARD
The way forward is to continue investigating thethermal resources

1. Carryout detailed geological, geochemical, hydraly geophysical including seismological and
magnetotellurics investigations to probe deeperidentify the heat source.

2. Study in detail the structures that control thédflilow mechanisms in geothermal areas.

3. Expand the areas of study to correlate extinctaatide surface manifestations of geothermal systems

4. Integrate the available geophysical and geologlesh at DGSM and PEPD to improve the existing kedgé,
including the mineral content of the fluids.

5. Foster regional and international collaboratioemiance capacity building such as on-job trainstgrt courses
and formal qualifications, field attachments, equgmt sharing and expertise.

6. Disseminate the results of the above initiativeapgtropriate fora.
7. Funds should be mobilised both locally and throaghDevelopment Partners to support the abovetiigs.
CONCLUSION

The geothermal studies in Uganda covered smalsaaed geothermal resources seem to be extensikiededp seated
heat source.

Previous studies indicate that the heat sourceeép deated in all cases. The geothermal anomakercd adequately
resolved to warrant the drilling of deep wells.

The prospects need to be re-investigated using getwiork coverage for Seismic, Gravity, TEM and M€thniques that
can probe deeper to map the thermal anomaliesifbngl

The proposed geophysical techniques have provebetdhe most successful mapping the geothermal ray$te
development into steam production.
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