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Introduction

 D.R. Congo is known to be endowed with natural

resources:
* Minerals
* Fresh water
* Timber

« Electricity is therefore mainly obtained from
Hydropower plants with enormous untapped
resources.

e Current production: 1740 MW
* Only 10% of population benefit from electricity
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Introduction (cont.)

* Due to the country’s large size, it is not
evident that remote areas like the Kivu
provinces will soon benefit from the main
hydropower.

* There is need to develop alternative sources
of power generation, esp. for remote country
side.

* Geothermal energy can be a good alternative
power source for Eastern Congo.
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Occurrence of surface
manifestations

The eastern border of DRC lies Iin the
western branch of the EARS, on more than
1500km.

It consists of seismic active zones with
occurrence of earthquakes of high magnitude

It also has active 2 volcanoes : Nyiragongo
and Nyamulagira.

Several hot springs are found in the area.
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Index map of the Western and Eastern Rifts in Africa
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The most recent eruption

* Mt. Nyiragongo eruption
— Date : January 17, 2002

— Death toll: 100 people (60 deaths by
explosion of petrol stations)

— Damages: 30 % of Goma town destroyed or
covered with thick lava
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Volcanic Disaster in 2002

Lava flow pushes Lake Kivu 100m
as the Lava enters 70m deep

A house covered with lava

(6 personnes died inside)
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Destruction of Goma town, mostly the business area
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The recent major earthquakes

» Kalehe earthquake occured on Oct 24,
2002 with 12 deaths

* Bukavu earthquake on February 3, 2008
with 44 deaths
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Damages caused by earthquake in Kalehe
(70 km south of Goma) on 24 Oct 2002
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Earthquake parameters and disaster In
Bukavu

e Time ; Sunday Feb. 3, 2008 07:34 (UT)
e Location; 2.314°S, 28.896°E, Depth 10 km
Birava (ca 20 km north of Bukavu)
e Magnitude (M); 6.0
The largest earthquake in south Kivu since 1950
e Mechanism ; Normal fault type
Crustal block vertically faulting

e Deathtoll; RD Congo 7 (1)
Rwanda 37 (19)

Total 44 (20)
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Damages of Steeple, on 3 Feb 2008

Birava, RDC—

1Shangi, Rwanda

Nkanka, Rwanda
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h @ Séisme de magniludes = 6

® Bukavu felt earthquake on Feb. 3, 2008

The eastern border of D.R. Congo: the western branch of EARS.
The most recently recorded seisms of magnitude >6 are also

indicated, with the year of occurrence. 1o



Some water sampling sites
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Sample and site information

South-Kivu Province

No | Site Name | District | T °C | Longitude | Latitude | Altitude
(m)

1 |Uvira Uvira 44 29.07.72E | 03.24.33S 855

2 |Nyangezi | Walungu 40

3 |Mahyuza | Kabare 47-65 |285045E | 02.14.62S| 1552

4 | Kankule G 72 28.50.12E | 02.14.94S | 1505

5 | Maziba i 40

12 | Muganzo i
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Sample and site information (Cont.)

North Kivu Province

No | Site Name District | T °C | Longitude | Latitude Altitude
(m)

6 | MayiyaMoto | Rutshuru | 95-100

7 | Kambo Beni 40 |29.40.17E | 00.03.77N 1094

8 |Masambo . 43 |29.41.75E | 00.10.85N 1006

Q |Mutsora Beni 57 |29.44.49E | 00.18.35E 1094

13 | Tingi/Sake | Masisi | 30

15 | Kisuma g 39
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1.Uvira
2.Nyangezi
3. Mahyuza
4. Kankule
5. Maziba
6. Mayi ya Moto
7.Kambo
8. Masambo
| 9. Mutsora
| 10.Mbau

11.Kikingi
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Sampling and Analysis

» Date of sampling:

—1994: one sampling at Mayi ya Moto
— 2002-08: other samples

» Chemical analysis:

—1994: in Japan (total analysis)
—2002-2003: ltaly (total analysis)
—2008: Goma, OVG (only a few anions)

ARGeo_C2, Ebb, DRC Presentation

20



Results of Chemical Analyses

 All hot spring samples are characterized by high CO2
content.

Ratio CI/HCO3 is 0.007 - 0.3

Ratio for Ugandan hot springs: 0.2 - 3.5
(Bazaale-Dolo, 1971)

It is well known that volcanic gases of Nyiragongo
volcano contain almost 50% CO2 unlike other high
temperature gases where SO2 is the most abundant
after H20 (Gerlach, 1983)
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Results of Chemical Analyses (cont.)

* It is also known that Lake Kivu contains
large amount of CO2 and CH4 (Tietze et
al., 1980)

» Suggestion from this study: High CO2
content in hot springs of Eastern Congo is
due to magmatic supply
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Chemical Geothermometry

Analytical data were used to estimate
underground temperature

Ca not used and no data for SiO2

Na-K temperature were calculated using
Truesdell, Fournier & Giggenbach
formulas

Calculations using Mg gave very low
temperatures
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Chemical Geothermometry (cont.)

* North-Kivu

* Mayi-ya-moto: 163-1/7 degree
* Tingi-Sake: unrealiable
» Kisuma/Masisi: wide discrepency of data
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Chemical Geothermometry (cont.)

 South Kivu:

o Kankule: 337-369
 Mahyuza: 345-374
« Maziba: unreliable
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Conclusion/Recommendations

* This is a preliminary study showing, on basis of

geochemical data that geothermal potential exist
Eastern DRC

* Further investigations are required including:

— In-situ measurements of CO2, H2S, Rn,
discharge rates, and heat flow.

— Geological and geophysical surveys
— Isotope Hydrology
— Expand to wider area
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Table 2: Chemical Composition of thermal springs in North and , D.R. Congo (in mg/l)

A. _North Kivu
N Samples. Date pH. 1°C Br NO. NH, Li HCo gl S0, Na Ca Mg
1 Mayi ya Moto 1 27/03/1994 894 947 4540 1120 478 2730 126 1 09
21 <
2 Mayi ya Moto 2 20/02/2003 81 100 21 59 26 3400 1035 400 2170 117 96 12
25 0,08
3 Mayi ya Moto 3 30/08/2003 82 96,4 255 45 3 5069 1140 480 2745 100 11 2
4 Mayi ya Moto 4 17/02/2004 7,99 945 25 24 < 62 26 4927 1070 590 2660 97 24 12
5 Tingi/Sake 1 01/03/2003 842 20 2 075 450 077 28 2990 275 80 830 165 70 120
6 Tingi/Sake 2 08/08/2003 69 30 17 10 350 596 31 2800 276 8 785 149 37 134
z Tingi/Sake 3 28/08/2003 6,86 292 19 063 < 21 33 2795 284 0 787 141 48 137
8 Tingi/Sake 4 04/11/2003 6,97 30 165 085 035 133 31 3080 305 ) 770 142 170 124
9 Tingi/Sake 5 18/02/2004 6,68 300 125 087 0,50 1,00 3,03 2654, 311 95 812 142 157 126
10 Kisuma/Masisi 1 08/08/2003 62 385 11 0,02 035 019 01 423 9 24 33 29 57 32
1 Kisuma/Masisi 2 08/08/2003 65 39 05 0,05 0,06 07 011 454 1 29 34 26 59 37
12 Kisuma_spring 08/08/2003 68 195 18 < 025 022 0,02 259 6 12 18 23 48 15
13 Kalieri/Katale 13/03/2003 7,63 - 15 005 0,65 0,04 <0.01 401 35 4 52 61 45 17
14 Nyabugezi 13/03/2003 6,95 - 12 <005 0,09 077 <001 431 3 5 52 72 50 15
15 Bukomo 16/06/2003 685 18,0 2,00 001 8,50 0,04 <001 203 4 10 1475 19 35 14
16 Kambo/Kasindi 19/07/2008 6,97 400 350 310 118 700
17 Masambo 20/07/2008 7,63 430 6,65 044 100 615
18 Mutsora 20/07/2008 7.80 520 665 044 132 655
B. South Kivu
N Samples Date pH I°C Br NO. NH, Li HCO. cl SO, Na, Ca Mg
19 Muganzo 05/08/2002 - 5 13 012 035 nd 030 915 49 24 211 63 41 55
20 Kankule 1 20/03/1998 2
21 Kankule 2 05/08/2002 - - 13 015 014 nd 035 1098 54 21 224 62 67 58
22 Kankule 3 05/11/2002 733 70 188 012 0,65 nd 032 976 60 23 222 65 40 60
23 Kankule 4 05/11/2002 677 67 182 01 015 nd 035 1098 53 23 231 7 46 62
24 Kankule s 26/08/2008 684
25 Mahyuza 1 05/11/2002 724 a7 155 005 0,05 nd 027 880 46 16 172 55 86 49
26 Mahyuza 2 27/08/2008 655
27 Maziba 1 05/11/2002 647 40 033 005 0,05 nd 024 1010 40 17 120 24 117 65
28 Maziba 2 26/08/2008 40
29 Nyangezi 08/02/2004 40
30 Uvira, 08/02/2004 44




