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TOOMTIHELZ T2 2 L2 HRE L TWD, ZoHIRICBIT 2 EEFROFE - BIRIZ OV T
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EIX, WiEHOP ChRait A 38E L, WEEHHEHZ T & Th D Lfmft T Tnd, Z OO
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ENLARNIZH Y, HRHBIREEIIX Z T2 kDo FIcH 5D, Z OHUKTIX, fix OFENFEHE
INTW5, HMERA & {8451 UNDP (2 L 0 i S v, JFR IR 259 200°C L H#EE L7-
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ik L CRRE 2 32 L T\ 5, irilf D~ v B 71 k0 | RIE RO MBVRERITLIRTS 2 T
XD B REVAREMENR D D Z LA SN2 > TE -, RENRHINCER SN - Fiiima
BWEH 1Y =7 OEPRKEERROFMITIC LY | BKORW kI ee, by o= N
Zh)V, TTUHENSTZHEGR ERERONTND Z ERRENTZ, DTMA A — U % F 7o i i
MremeEaEnsen CEfPTH 5, /2. TOMOHBEHTIZ OV T HDGESMIZ KL 2 FH4AE 23 E i
FH L IFFHE SN TN 5,

£ -1 U FBUFPEIERNT TR 2 1D T 5 Ml g K O A D tERRIR DL

Hh 54 Z2 G, e O HOE R A ey 6 BRI AT
B EEWAE EEALN w2 (Base line)
El = BRI FEMaFE Iro MT R | FEREWE 2 (—H0, FHpR | 7 — 2 IUAGH A | Felrh
G FOLEHY)
ol N VS EFHEH SEH] Tl s (—E, iR | 7 — X BAFES | Eh
MONED D)
IR= )V EHEFRHEH GEEER Fhag A (B, R | T — 2 B A | R
MOLEDHY)
750 T — 8 S it 5 A it T =X BAFE S | Eha

(DGSM¥E BHZ JE-5 & FHA[AMERL, 201348 A BUEDT —4)

BB, TNHAMEIZOWTIE, HIEBIRMED U U XU b RFSEEE A~ 5 ST D
Z L, AEIOM R HE - ML O RHE A BITRS L, 2D LSO FEME 2 PRS2
(ZAH AN T2 S ATz,

JICA WJEC and MMTEC
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T 70 I MU 7 U 0 AR RS IR B 1 N - AR A TZ7AFINLR—F (FH LX)

11-4-2 BREHE

0I5 ZBUIEL BEIED T 20104 I MR EHE D F-AT 2 0 00 72, S Al DERAHEI L Cozumel Energy
(U) LimitediZxt LCTOH b7 = OEREMETH Y . BFE, 10DREHENFE OO BRI HE SN TND
(X 11-2, & 1-2) , Z?dH b, Katwe Geothermal Power Project LtdiXAAE & 32, 201345 H (2, 4]
HHIJ1150MW TB.0K 2 o MKWhDE I IEAZRK & il L T D, Ll IEMES TS Sh T
MR DIZE A ET, IERTED DI REN I I T, JBEMHEIL, ¥ =7 TRED 7 —
Aol LI, RN TRGSNTL I ThHD, 7BV ARV —ICLHHENIZT L A L
LW, U FBUFIE, BREHEOHIIREINZIL, D TInboazRMICEND Z LT
B9 BUMEEIC L DA Z G LT D, DESMITHT /2 e REHEDFATZ L L TV DR TH 5,
ARGeo 7'm ¥ =7 h& LT2013410H 2%  a [ZREMFHA O A 2 JRiE 3 2 ¥lE S T& Tz
728, Morbege Finance Ltd~®D % &' 1 OEEEMEZ T T3 E A H - 7o, [FfE~OE Y H LilE2 72
SHTZD AT S EORA72 < TRV IH LORNC2EI H OBEN R I D5 Z &> T, £72, Clean
Source Energy Partners Ltdix. Yumbe (Adjumani) (23 W CHIZKEN 7272, ZOEEHELZTY T
T2 EHR L2, LU, FEFZAMUrulZ 38T LU RAHE 2 2013425 A I2HtfS L 72, FCN Energy
Ltd73201345 H 23 H ICHREMEA BUG LI DO T CTh 208, At s 7o b HIEGHE Z L Tuiauy,
TEIPLR DT D20094-DPB (2009) |2 X D /a2 A b~ A Z —7"F A2 LA, 20214752023
FEDMIZIOMW (LEEIZD E30MW) DOHIBEER MR E SR SN TRV | EICITRA, HCEN
BA¥E. ETAMBEROTZOORHNR+500 5, BAEFRT RLFX =B ~DOREEZEET 5720,
ERCIZ20124E6 2 U W o ZITHBIT H B/ RET XL X —EIFR OB L KEITHT 2 XHFEEZHKITL
72(ERC, 2012), BUNOHAFRETR/LX —EERIL, R BAEMRET R LY —Z2 = R —HED
AERI2EPNANE ST DI ETH D, ZORITBWT, ZOESKIZIFARET R VX —DIRIFE %
BUEDA% D H201THEE TITOL%ICHMEE L Z L2 AL LTWD, ZHEFERT LoD T T
ZIZBT D AT R LT —RT v v b, 5300MWH 5 (3 11-3)

= 1-2  HhEARATMERR T e

Number License Holder Field Opening Date Expire Date
0705 Cozumel Energy (U) Limited Katwe 2010.11.29 2013.11.28
0725 Gids Consults Limited Buranga 2011.2.10 2014.2.9
0722 Katwe Geothermal Power Project Ltd Katwe 2011.6.27 2014.6.26
1000 Moberge Finance Ltd Kibiro 2012.7.24 2015.7.23
1037 Clean Source Energy Partners Ltd Rwagimba 2012.8.20 2015.8.19
1046 Clean Source Energy Partners Ltd Adjumani 2012.9.4 2015.9.3
1060 Pawakom International Ltd Panyimur 2012.10.15 2015.10.14
1064 Ascot Associates Kiruruma 2012.11.23 2015.11.22
1138 Clean Source Energy Partners Ltd Amuru 2013.5.2 2016.5.1
1142 FCN Energy Ltd. Kanangorok 2013.5.23 2016.5.22

(DGSMEFHZ LS S FHENIFM, 201348 H BEDT — )

JICA WJEC and MMTEC
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77 ) MR T 7 U 0 B R I AR D (IR - ffERR R A

T7AFTIVLUR—F (THH)

£ N3 THFIIBTLHEVMRETRLE—DRT ¥y )L
Energy Source Estimated Potential (MW)
1 Hydro 2,000
2 Mini-Hydro 200
3 Solar 200
4 Biomass 1,600
5 Geothermal 450
6 Peat 800
7 Wind -
Total 5,300
(ERC, 2012)
U HBUIE, ZOSEA~O R OFRE R T 7o, B FRET R L X — O [E E flfik B L

(FIT) =HIEL7 (F 1-4) ,

K -4 FATFRET ROV — 00 [ AR B IR

Technology Tariff (US Cents/kWh)
1 Hydro (0.5-1MW) | 10.9
2 Hydro (1-8MW 9.1
3 Hydro (9-20MW) | 7.9
4 Bagasse 8.1
5 Biogas 115
6 Land fill gas 8.9
7 Geothermal 7.7
8 Solar PV 36.2
9 Wind 12.4
(ERC, 2012)

FIT (%, HZUZIBWTIE 20MW KiiICi#EH S, 2Ll EO ) ORERFT Tl g8 & 72
TEHEIEH & UETCL ORITIE 20 4E[ D PPA 3kt S s,

HT@H%i E 0 ZHOEHEOHAEFMRERNLF —HBEHM~OBZAZRELETHZ L Th
%, FITHAWNATLHIVARZIFLUTOEEY,

o HENZREEM~DHERE & MRS Ak

e UETCL & ® 20 4Ef D PPA i@ U7-51 & U =2

o R PPAZ XV UETCL NEFflifg L OEE U A 7

o Wl ERFERIZEIDZA T LY RS

e CERs (Certified Emission Reduction : 2FEHEH MR &) Hs |

BT XL F — (T BEIN D000, EFEEFEICEADL Y 22| FEMICI AL Z ENT
THEEZLND,
JICA WJEC and MMTEC
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T 7V s E T 7 Uy BB (AR D T I - RERR A TZ7AFIVLR—F (TH LX)

11-4-3 #hEAE B ERE D ERIL

U v LB IE, HIEABR R & =R D B 7m0 BB O RS ML E TH D LB X TN D,
L7 o TBUMFI, 54 - HIEVE IR 2 35 BiF, MBI Z 0 OB EED Z L 2 RE LT
(X N-3), ZoOFHEIZ, #E, FLL, £ L THED 3 >0 /6705, Z O E EFEmERE T
X722V, 7 RS R 2 B T A 7D SEMBE Sz, BIfED DGSM OHIEAR % » 7 |
T LWHIZABH R OB TN S 5 SIAZR T H 5, MBI HIE PR S D122 T, 5 L3RI
2B T BB SN EEZOND, T OMARIE 2013/2014 FEFEICHE S, MBGHE &2 FE T 5 72
D (MT IEEHERHISETIE T E) | HBBASRE 5 U 72 kAR &2 VB L. 37T L WOIERR D T T
BRAEMEZRITL, AR — N~ > 7 2{ERT 5 Th A 5, HEWEEH T R —H0, B
AZKNLERA YT H LB HND, ZNOLEFEMRT LD, U FEIF~D KT =060
L} O AR ) 72 SR IS LT B,

(DGSM& £}
-3 $BEZFOH LWL « HEVE TP LR

1-4-4 R+ —OXFEKRR
fill B F—12 & 2 BB S FA 0 AR B AT KD L BV TH D,
> AfDB : DGSM [ HIBAGHAE D 72> D 4428 (51.865 15K F/V) 0 Bk & 2 7 7
(20121212 f1) T, FEMREEHEoTVHRRTH D, T OWEIT, HEMI 4K (X
e, B by U= NEb TTUH) BT DM, FHORA S TO MT, 3K
DYEITFIFAIHAL SMW Ot R R EREORIE, [H0HAHAAE K OHED b L—=
Y IBREEATVS,

JICA WJEC and MMTEC
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T 70 I MU 7 U 0 AR RS IR B 1 N - AR A TZ7AFINLR—F (FH LX)

ICEIDA - WB : 77 kv U = CTHREMENUINIZIGE., BIFRED DD 70 1K RV ORE) %
Ehid 5 AREMEZMRET L TV B,

ARGe0-UNEP : & bt m Hi S O HIZABR R i 2 FEhti 9~ 2 5Hl23 & 5, UNEP & DGSM 1HBEFT
TAEHIL LW e Yy NEFET OOV —T gy T T TR
FEHTHDH, ZOXEIT, HAIED Morbege Financial Ltd ~DIEEMEN %) L= 1% 12 S h
D

GRMF : U HIXT VAT ~3D AUC EET D, GRMF IZ X > THN—S IR/ T 7
U a#EOMEETH D, GRMFIXBMZ 20 5 —nr)& EU-T 7 U 1A > 7 157054
@BOEHL—)NZ Lo TR SN, UH U FIL, DT 7 KT, 3AROH AN & 1
(BT OMEFE T v =7 (22 HHK FV) OBRGEOT2 D ORREZ R L7202 72, GRMF
IZ. GRM EEBIFIREEZ 11 H[EE THELLTEY . b LETHEKE I NIUXER 163 B 7K
RADHE 2, F3 T ROH LiAA (Mayer2013) NRAENTWD, HFH2, HI T UK
DH LIARTIEL, VA ZIL A G OMBERAE (Fene, h by U= R=bv 77 0)
&L FERTOLROHFAIZIRET D RiATx,

UNU-GTP, KenGen and GDC : 2005 4E/ 5 7 =T IZBWT, A Z N % 4 HE O~
3 — ha—R &5 &t & Ei, UNU-GTP X, 74 AT RTD 6 » AMOHE = — 2 % H
LIHCTWD, 2 b D a—2A~Ox i Aiid, = AEIC K28 L7oEfM#FOREICLVITH
N5,

GIZ Jx Y USAID—T 7 U B — kF— v 7 (EAGP) : IEHIM A DB % 2 EBh 35
ZEEEATVD, EAGP IFBEICIREMEAZTTA L TWDT A U WEREDIEEZLA TN D,
L L2, BARKYZe 2 L3l H ik & - Tuiauy,

11-5 #thZAGA 5 A £ ithis

11-5-1 FERE

1L.YE—rEUIUY

a.

T — 4 O

WHELZVE— MY v P F—2 %% IS5 T, £72. AR L7 ASTER BEO I AL v U~
v 7 &M -4 128 L7z, ASTER B2 AR U 72 Hidski, SCERIE SIS K 0 iy & L TR 2 E S
NTWD T AEEEHO T V3 — MfALAEL K OFE RO = KU — Riflosb e w = 0 Y iz
T TOMIETH B,

JICA
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T7AFTIVLUR—F (THH)

#F N5 [UELT-VE— BV TTF— a2

Data used Specification Numbers Remarks
LANDSAT/ETM+ | -7 bands ranging from VNIR to | asrequired | USGS Earth Resources Observation
Pan-Mosaic image | TIR through SWIR and Science (EROS) Center
(Optical) -15m in spatial resolution
Terra/ASTER -14 bands ranging from VNIR to 23 Product Level1B; 16scenes
(Optical) SWIR 3B temperature; 7scenes
-15 to 90 m in spatial resolution From Japan Space Systems
-60 km in swath
-Pointing
-Stereoscopic view along track
SRTM -90 m in spatial resolution asrequired | USGS Earth Resources Observation
(DEM) -Data opened in 2002 and Science (EROS) Center
(FRAEFF 1)
JICA WJEC and MMTEC
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® 0aE w }ID'E
012525 S0 T 100 135 Km
L i s 0 5 1 s 0 w1

(FRAS H ERR)
1-4 ASTER T —HDHh AL v T<v T

b. FR&TIA

HAEOFAULY T— b7 T —F OREE, TOT —Z B, BigHEFE, BRI ES B
HH R R A, B BRI S HIFE - AT, T D A Licim kDD, 2D O —E Ot
GISEi LV > 7 L THEMmI N, BHHREICBTL27n—F vy —F&M N-51TR LT,
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Remote sensing
_—
data selection
ArcGIS
GIS database ERDAS/Imagine

- False color composite
- Thermal image composite
- NDVI processing
- Digital mosaic etc.

Image processing

Image

interpretation - DEM slope image

Field
survey
A

Geothermal
interpretation

Feedback

—» Score-sum

Conclusion I

GRARIERD)
-5 B &Ick T2 7e—F v —

IR AT I L7287 — & 13 LANDSAT/ETM+ & (Y EOS/ASTER T b | & b IIZHITERI RS A
o423 572912 SRTM (Space-Shuttle Radar Terrain Model) % FJfH L7-, SRTM (% DEM (EXfEfZ &€
TN) O—FETHY | kkx REFELIIH IS ATRETH D,

c. HHIFHA D=0 OGP

ERC L7z ) 2 s &3 -5 (TR LTz,

WH LR AIEIL 7 4 — VAT 7 — B RSLER, NDVIALER, TV 2 Ve A VU ETH D, 7
VAT T —E BB TILE Y72 3 N REF « fk « RONO =ZJREAIZHN Y 2 TTEE MG E
fERL L7z (X 11-6), NDVI ALEE TR LR Fa 2 2R L Cisik & B9~ 2 hl A 2 5l L TFoR
L7z (K 1-7), ASTER Z\i{4 CIIALEE L~UL 2B03 'u & 7 Y ZFI|H L TR O EHRE 2 FoR L
7o FRHEG TIEEWBGHREORTA E < (A5<) b XoicELE (K 11-8),

—JF. SRTM T —H 2O\ TIL, 3*BDHI VA v Ky i L CTHEAIEOE b B B2 R
W EmBEER L, ZNODOMERE 7 4 — VA D T —EGICE A 2 A TS Z RSS2 (X
11-9 & O 11-10)

# -6 TEREfg
Generated imagery Scale
ASTER false color image combined with LANDSAT/ETM+ 1:250,000
SRTM slope image superimposed on ASTER false color image 1:250,000
SRTM shaded image superimposed on ASTER false color image 1:250,000
ASTER NDVI (Normalized Vegetation Index image) 1:250,000
ASTER Level 2B03 product (surface kinetic temperature) 1:250,000
(FAHERR)
JICA WJEC and MMTEC
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™ oa's

(RARER)
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d. EifgHEE

(a) MERHEEDE H R
1) HERT vy UERO - O B
EEHFE T2 HAICITHFHOBMNEH LN L TBL LERH Y, KA TITHEKRT
VU NEMGET DD, UFOESERE LT,
BRI TR B S EE RAEEI 2 5 7o 6D | OFhE S A O EE AR & K S5 1m0
JEM O BF L 725, Fio, KB WE W E D487 570 £ b @Ol R O R EE 2B 23
Wi cx 5,
HVEAETE « HUEAREIEICIX 2 SOMIERH V. BLOT- D DR & T K Z BT 5 Wi
DILE L7205,
eV EEITY VB E LCHIET D, E. FHUCEEFE BRI ACHEREE b >
— VD& HZER-T,
Z O HEABRR AR T v v VB FHITT S 72 O IR BRI, T, fhs R
BREZTOMBEHICHERT 2LERD D,

2) EGHIEED SilE
FROEEEZFRE LT, BFEMELATIEIC LY BGHE A L7z, 204 HAITUF
DE OB,
BIRO— M 724000 & U CRIMUA LCATRE g 2 i 35, Zhudidkn, 5. A
VT RERENREEND,
MR OHEMEEOHE LTHIEESZS 26D ) =7 A bOHEFERT 5,
V=T A2 MIZEOMENLHEERTE, W « N2 U =7 A D 3 RO %EFHE
T2,
ZOMOFEMEE U TRROF 2R/ 5 %% 204k, BUHRERRK, 2 ool
FRAVZRBLSN 72 LI2 b A B LTl 247 9
INHITIN A, HEVETRBAR AR T > v v VR R 5 B CEEEAR ARAR., EEREE. B
FEMERRERPH, OO NN, BEEEMOT 7 A ﬂ?ﬂm@ﬁ&;omf%@ﬁ%%zé

(b) G R R

X -1 (X B AR A 2 920 U 7= itk oo MBS I BeRE e AL X 11-12 (213 BVE il & L C
HMBLENTND T NN— MHEOF B R L0V = A VHUEO RSN 2 F 2R L,
R FRA 2 Fh U 7= Ml iz > Ci, mE v i & SR IS A CRA RICER R I A,

P P ik

ZOHUBII I NV G X X T A MK E TOFREH T, B, AT TRT L N
TL,. XV ARNE 95, SR2T5 A b R, h=F R oo, FAL~BLIOSEY
Z OERIRIE LY A S E2ET,

A I REWR S L A E PO SN D, ZhbDH b EHERE S /5 Ah il Tl
NNW-SSE J7 MIZ il 4 FEOfE M E 25 3 L, — RIS K E KR AN 5 Hulle Tl
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o L, WEE S TS AMEE 2 R T H B, RS ISR O LIc oA L, ¥R
BB EOT I AF v Emd, V=T A2 MIOWTIE, ER2LOIfEiEho Hm & EIT79 5
NNW-SSE FalicssE L, Bk Y =7 A2 ME ENE-WSW S &7 rd, 72, BERES o
A — B — B D BRARAE 1 A3 Bl S A U 2 ) < Ol S 4Tz,

R DU AL L T e I P S D o T e MBS 3 A T 2 DA TH D, & 2 TIEEZ < okl
Rk OB ZHH T2 2 LN TES, V=T AL MZOWTE, V7 FoRllZ5ET5 Y =7
A MIWE B2 D, B ECTHRICHETE 2, 2 b O KIS oA L S 5 I PE{
(s LTt B,

[ickzii$:iching

ZOHIF A E Y CHIK NS T 4 — AR —Z VT E TOHIPAT, 2R T v, IXF, UR
v VTR RBLOLVY ¢ I OFRFIBHT A M EET,

BT OHER & RIS oA L, e L AERAE D DR S N D, 2D 5 b TEEBICALE
FTHNT =V VIR ZGOESE & 722, BEBIZ 09 2 Hls TIEE R 1:250,000 T~
BT LRI ) =7 A 2 RS E-W & N-S FIAICB S BET D, 2D O IZRE
FHEXEZ ST 5 & B KITEE L Y URIOMETH L Z ERNbnd, =/
SR, Wi ECIHFITHWT 7 AF v &5 L E-W, NW-SE, NE-SW S U =7 A > bk
INFEET D,

FEIY 7 MZOWTIE, SOIZHE[Y 7Y 7 hEBEPY 7V 7 hD 2 DIZR T H T EN
T&E, ZOBESINV T =Y VIR ERD, FAY 7Y 7 MIAT = U LR O FA % T E
L CiEfe L. N-S 25 NE-SW HIIZ M A C55EAME L ZEX H6ND U =T A MR
HHTE 5, ZhHDU =7 A2 FOHMEICITIFHIC DEM BER A TH -7z, LA F ¥, F
R U Ry Y BLXOVT X UROKERIE. T OBEREEICH - TIEIE N-S FHIcE
SF %, ZOHIBKIZIE 4 DO KUEESAHUIBEOSHER I I, ¥ a — IR, B, Lo ¢ JHh
KBLIOZ74 = R—=FLHTHD, ZHDOHIBIIZIEFIZE < Okl 0k O BRA
ASTER #if3 LU DEM B ORG bt 925 2 &R T&E 5, —J, W7 U 7 Mab
TV VINROEIZH> THREL, YT ZE G~ T 5,

7 V3 — R HEk

ZOHIEIT T T A ETEERO T LN — MR RICALE T D BRI O F ek LU =
DAHI 25t B 45, 3 B BT 7 LS — BRI L. 28 = LB
HUE T A= MALRI DO 7 LS — R A Vo % O FERNCALES D,

T8 — NFED O, Bs & L CH O R SN IFUE R O ZEHERTEE DS I oAb
ITARERD S RO ERCE I A RE R L. T N— MHOMET 72 54k
HENZIZY 77 ¢ v ZICBRT D ERORER AN A6 L, KPR L T 5,

T— MO A L E . U 7 M OER % 229 NE-SW 5% 0O B 72 87 2 A3 et
T2, MEEOWEEIZZOEFIHRICIER LY 7 MERY & RO R 272 L, LiE
DB 33 = DOV HUR O AL TS 5.

WOMBMOY =7 A2 ME, BIERICWET D NE-SW HEOY =7 A b L NW-SE,
E-W, N-SHHEDY =7 A2 bAJES S, HEEGEHOF & a (HTiX, NE-SW B8R & N-
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HDNS= B NVAFETIE, U 7 M OB R % 724 NNE-SSW H B OWEIZ L5 2 KOWEED
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ET D,

JICA WJEC and MMTEC

33



T 7Y HHISER T 7 ) ) MZABR R AR D E U - fERFR A T77AFIVLIR—F (UH LX)

Legend

ype

= Lineamsnt

7 Fault: nermal fault
= Fault: others

() Circular structurs

GRAERL)
X 11-11  HOVE A G R

JICA WJEC and MMTEC
34



77V MR T 7 U A MEABA 2 4R B 1 HRULE - RS

m

ke

T77AFIVLIR—F (UH LX)

o S0E m* on'E n® BUE " W0°E 1n* &S0E
z : z
2 =7 \ g
] b
1
ype
L or
x E
Ee s R
: . -
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2. BFEORRHILFET — 3 DFEMMEH

TSR K - K DAL 225546 51 BGR(2007) K TY ISOR 4 T 32 & #17= Armannsson et al. (2007)
IZEEHLN TV D, BIFEIEL 2005 FICHE S L2 SO T, oFTHE B IXFEMEKL E T2 5T 24 THE
Thsd (F N7  %HFIL2006 FEICHE SN2 B O T, HHHE B IT@EFENTICEHER L7220
BRSO ETH0HANROI SN TS, ZNHOREDHE, EIRAK - HEKOFENFEE SN TH
HEIDITHALINTRWVWD, U= TRETIEH =27 —ZIZAFTE TV, BGR(2007)/LHIZL
BEHEOBRESINT-HIBOOESTHLIT T U THBOAZRHEINTZLDOTHoTET20,
Armannsson et al. (2007)D 3 (BEfFT — %) ZHiC, U0 X210 T80 e LT 217 -
7z GREARDHED 5 6, FE S O—RIXZNEIRTERNTRT) &

A Ao LA A DER AT RN ONTE, B2 TWRWNWEDNRE L SHrEOE D
SN D, Z DT, A%k OB CHIE STV A{LFHROEFEE 2 R T2 Z ENEER
%o MRIRAKD pH X, BERFE~TT A VETH L, T FENORRIX, BA 4 OSETIE
KEB 7S HCO3 Bl E 7213 SO I TH D (K 11-13 ) , RHEKAICTH D Cl Bl a2 R iRR< Cl-
HCO3 %4, CI-SO4 BU DR SRITFED HivZeyvy, WIT, @il T A & RS LTCIRR ThIVUTRED & < 72
% ClEEL RIS DEUREFNTZ & ZAH LT X DB 60°C LL_EDRIE T Cl 2 $ 200mg/L
UETHY ., @i - & CHEEOIRRAKTH -7 (K 11-14) . CHREEDOZH3%) 3,000mg/L & &Ly
PIHE Ry IR, BRI Ny v = IR TH 5 X 51T (Natukunda, 2012) | JE O HEIAHE
H22 0 OWEOWAZ RE L TWNDH EBZ LD,

—7J7. Armannssonetal. (2007)i%, HIBEREMES R ESNTH by Uz, Fawr I 7T 00 F
v r A OFEHIBIZOWTHE LS DO TH D, IIRAKDITF RS 2 5 FHE S 2 b PR E (6
&R 2SI, v AT L (134-140°C) . ¥4 474 (120-140°C) . #F> =m (140-160°C) 23
HEEJRAEH E LTS s,

# N7 BB LB A ORI AT E

i FRBHR B AR iRt ot G i Sy BT DS fEE
Armannsson et al. | 2005 FINiIRbEET | o X et | MEHY (4B T
(2007) Zir24HE | 28 RIR YNGR
BGR (2007) 2006 L WERSET| 7 T v H il | RRER L

64 IH H 44 SRR
JICA WJEC and MMTEC
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(Armannsson et al., 2007 % K\ FHA [ ERR)
N-13 U H U X ORRAKDOEEEA A4 =X

Uganda

@ Karungu
80 B Rubaare
A Kitagata
® |[himbo
+ Kanyinabarongo
ABirara
X Rubabol
X Rubabo 2
® Kiruruma
+Minera

70 A

60

K r o

W+

50 -

— -Kabuga
—Kibenge
20 @ Ndugutu
e B Rwim |
Rwagimba
30 X Kanangorok 1
X Kanangorok 2
'S Kanangorok BH
Amoropii
Okumu
Avuka 2
Lusonga-BH
Amuru (Pakele)
0 . . . . . . . Amuru

Temperature (°C)
XK

20

10

0 500 1000 1500 2000 2500 3000 3500 4000
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(Armannsson et al.,2007 % 312 FHA AR
1-14 7 H X OIRRAKD CLRE & RIBOBEFRX
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77 ) MR T 7 U 0 B R I AR D (IR - ffERR R A T7AFNVR—F (VI H)

3. A EHh R DETE
BEAT SCHRIZ ROk & 0 T DTSR O SR IR & O b AR 570 S ARE S 40 5 IR S i R % L2 A 2
1% % E L7-,50°C LA L RIESFEER LT 2 MBIk 2 % 11-8 127”37, 241 5 O HiZHg D N
HBEEMENRE SN TVAHIRERS & A VR, FF X I w VSR EHfEE LChiT
bisd (X N-15 ZR), 7ol IEEMWIN L EERICEINE, 2o OHIBIC S WO Z S E
OREIT W EEbiu s,
# 11-8  HEVMEERIOIREE®R (V7 4)

P oy BHIRE | kg™ - =
°c) °0)
¥ o wA = 86. 4 150, 200 — 220™ | HUBEVHERR E 15 A
SR NI UEY 50 - 70 52
LT E N VAN =a% 69. 2 85 i B R T I A
e Tvx= 66 91
I T A% 34.4 - 65 71
[ N7 X 63 109
JLSR NI UEY 58 - 60 94.9 - 96.9
T ran a7 4 R 38 - 60 111.6 - 119 HiEAME R E T
IxT WL 58 99
TERY *hwro 58 82
VT L Y hyohE 54 112

TR SR D85 HA TR EE 2350°C LA oD Hitdk A 8 H VR BENE L2 3~ 7=
*1: YUMEE (k=)
*2 0 VU MERE (A%

GLERikEm)
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77 ) MR T 7 U 0 B R I AR D (IR - ffERR R A TZ7AFNVVR—b (YHH)

11-5-2 [ EF &

1. HEAEHER

BUHIFA AT, ATAEORE 1 FXICIM L - BEFERHCIE S <A EHUIR O RS R D1EZ . ¥
T FET RV — - GIEIRBATA . BT - SLWEIRBARS 3 O BRI & 2 T E LT,
7285, JICA BRI RHIE IS < BRAMIIRIL /e o 7228, [ENZARIANO 1 #IRIE JICA OfFRIC &

D RSN ST,
B EM S O ER Z K 11-16 12, BHHFAERSDO Y X FE2E£ 19 ICFNFIuRrLT-, £7-. &

RO KGR ERE R &

FARIRIE H R DR Z UL T ISR~ 5,

AEY R FEFE 1012, AAONHOREY XA M &2F£ 11 IR LT,

# 11-9  BiHFH A S —5

Location .. |Longitude| Latitude |Elevation

No. Date Place District degree(E) |degree(N) o Geology
Ka0l 9-Oct |Kagamba Kabale 29.99716 | -1.32024 1805]| Meta-sediments
Kr01 9-Oct |Karungu Kabale 29.87281| -1.07401 1831 | Meta-sediments
Bu01 9-Oct |Bubale Kabale 29.95998| -1.23178 1811 [ Meta-sedi ments
Mu01 9-Oct |Murole Kabale 29.85442] -1.14709 1971|Quaternary volcanics
Ru01 9-Oct [Rubaare Ntungamo| 30.08225| -0.89426 1377 |Granitic rocks
Ki01 10-Oct |Kisiizi Rukungiri| 29.94384| -0.99533 1662 [ Meta-sedi ments
Rb01 10-Oct |Rubabo Rukungiri| 29.94488| -0.90198 1309 Granitic gneiss
Bi0O1 10-Oct [Birara Rukungiri| 29.88278| -0.88771 1288 Meta-sediments
Mi01l 10-Oct |[Minera Rukungiri| 30.01129| -0.90385 1344|Gneiss
1h01 11-Oct |Ihimbo Rukungiri| 29.81719] -0.68512 1019]Quaternary sediments
KnO01 11-Oct [Kanyinabalongo [Rukungiri| 29.78933| -0.64318 989|Quaternary sediments
KmO01 11-Oct [Kiruruma Kanungu | 29.74691| -0.66558 1013|Quaternary sediments
Kt01 11-Oct |Kitagata Sheema | 30.16074| -0.68038 1478(Gneiss
Mh01 12-Oct [Muhokya Kasese 30.04698| 0.10264 1001 [Quatemary sediments
Kb01 12-Oct |[Kibenge Kasese 30.0546| 0.18739 1071[Gneiss
Nd01 13-Oct [Ndugutu Kasese 30.09586( 0.29324 1230|Gneiss
Rw01 13-Oct |[Rwagimba Kabarole | 30.10631| 0.47695 1556|Gneiss
Rm01 13-Oct |Rwimi Kabarole | 30.21778| 0.38668 1109|Quaternary sediments

YHEHLFE IR . WGS 1984
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I T L T T T R FLBNIE 11-18 2 Ff
GRARIER)
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77 ) MR T 7 U 0 B R I AR D (IR - ffERR R A

T7AFTIVLUR—F (THH)

#1110 RIRKERE R OOKE T — 4~

. water
sz;nrsée date place air temp temp PH EC

°C °C -(°C) mS/m
Ka0l 9-Oct [Kagamba 17.4 284 7.1 (29 50
Kr01 9-Oct |Karungu 22.0 61.7| 6.7 (59) 86
BuO1 9-Oct (Bubaare 20.0 29.5| 6.1 (29 76
Ru01 9-Oct [Rubaare 19.5 520 7.3 (52) 165
Ru02 9-Oct |Rubaare - 52.0 - -
Ki0l 10-Oct [Kisizi 215 29.1| 7.4 (29) 32
Rb01 10-Oct [Rubabo 22.0 575 7.0 (53) 124
Bi0l 10-Oct |Birara 23.4 61.0| 6.7 (50) 141
Mi01 10-Oct |Minera 24.0 56.2| 6.9 (49 240
Mi02 10-Oct |Minera 24.0 42.3| 7.0 (25 240
Mi03 10-Oct |Minera - 55.0 - -
Ih01 11-Oct [lhimbo 22.0 69.0| 8.7 (61) 98
Ih02 11-Oct [lhimbo - 67.3| 8.7 (59) 98
Kn01 11-Oct |Kanyinabalongo 31.6 36.3| 6.7 (36) 104
Km01 11-Oct |Kiruruma - 36.0| 7.3 (35 112
Km02 11-Oct |Kiruruma - 33.0 - 130
Kt01 11-Oct [Kitagata 214 64.0| 7.7 (57) 118
Mh01 12-Oct [Muhokya 22.3 42.0( 7.2 (42) 360,
Mh02 12-Oct |Muhokya - 37.6 - 410
Mh03 12-Oct [Muhokya - 40.0( 7.2 (39) 350
Kb01 12-Oct |Kibenge 25.0 46.6 | 7.2 (46) 370
Kb02 12-Oct |Kibenge - 44.0 - -
Kb03 12-Oct |Kibenge - 42.3| 7.3 (42) 380
Rw01 13-Oct |Rwagimba 27.0 68.7| 6.6 (68) 650
Rw02 13-Oct |Rwagimba - 68.0 - -
Rw03 13-Oct |Rwagimba - 68.7 - -
Rw04 13-Oct |Rwagimba - 59.0 - 530
RmO01 13-Oct [Rwimi 28.0 25.0| 6.3 (26) 420
RmO02 13-Oct |Rwimi - 24.3 - -

GRAHIERL)
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T77AFIVLIR—F (UH LX)

#1111 EHaiRE—E

Sample name| Date Place Rock name Thin section| X-ray | Spectrum
Ka01l 9-Oct|Kagamba Meta-conglomerate O O O
Kr01 9-Oct|Karungu Phyllite O O O
Bu01 9-Oct|Bubale - - - -
Mu01 9-Oct[Murole-nyakabungd Limburgite O O O
RuOla 9-Oct|Rubaare Travertine O O O
Ru01b 9-Oct|Rubaare Pegmatite - - O
Ki0l 10-Oct|Kisiizi - - - -
Rb01 10-Oct[Rubabo Schist O O O
Bi01 10-Oct|Birara - - - -
Mi01 10-Oct[Minera Bio-gneiss O O O
1h0o1 11-Oct|lhimbo - - - -
Kno01 11-Oct|Kanyinabalongo - - - -
Kmo1 11-Oct|Kiruruma - - - -
Kt01 11-Oct|Kitagata - - - -
Mh01 12-Oct|Muhokya - - - -
Kbo01 12-Oct|Kibenge - - - -
Nd01 13-Oct{Ndugutu Travertine - O O
Rw01 13-Oct|Rwagimba - - - -
Rm01 13-Oct[Rwimi Travertine - - O
(PR A [ ERL)

(2) BLHIFH A SR

1) [ e sk

H A3 Kaol
AR X A S U R B EISH) 8km, DX T HUIX O B8 -1 Y FEBIRWDISALE L, IEIR I

REFEHEFEY L 0 BT 5, T3 N O N R STV 5, IR OB HIERE I3RS &
ELASEE T 50mS/m 2o UT-, AH S o0 KA 3 A B AR O 55 28 R b 4

UL T 28.4°C

MOGHZE RS X 0 MR S, T
IZ ENE-SWS EmD Y =7 A2 FNFEET D,
A I/&U\ﬁ/l//ﬁ DOIRIFRIL, S O mEIZ
iékNWﬁEﬁﬁ@ﬁﬂ%mﬂﬁﬁﬁéo

A H IS

AR DT TT 73
BLFI L. 25 155y 1 BEAFHVE

pH7.1,

LAY DA DOEMEIEIL, EF N4S°W, BRI 90°W TH 2,

FIF 45 NW-SE Hajlc

GE -1 B N1 (Ka0l)

JICA
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T 7Y HHISER T 7 ) ) MZABR R AR D E U - fERFR A T77AFIVLIR—F (UH LX)

Fvr T Kuol

ARH T A N TR HAETEIZHK 20km, DL THIK DA Vv o X JINERIALE T 5, ERIT
R OREREHAED F 721X THCE ICFE LB A BT 5, Rikidk b & O HiR T 61.7°C,
pH 6.7, FEXURELLL 86mS/m Th 5, WRIFGMiRE L THAESnTWD,

AR AR THECE e & OFERHEREE L VR S, 26 OmiEEITER N35°W, fH
21 80°W TH D, ARG NW-SE FHD Y =7 2> k& NE-SW FaD/NNRER Y =7 2 v
N DR ZEHRIZ S T2 5, RIRITAER N6OE OFEFLH 2 HIFHH L TV 5b,

A DT T X TNV ROV 7 ORI, BRSO mEEICIEIE B9 % NW-SE Jn)iz
B L. 25 7543 1 BEFHIEKIZ L 5 & NW-SE J5 1 O RS S FET 5,

Outich prof-meta-sediment .

S Hotsprings

Hot spring

TE 112 Ly J HE (KuO)

7 XL Bu0l

AHE T N U S A0S dkm, TN LVHIX O BN L — % Y mERIBVICIET D, TRR
IR SR O R EREHERE > O L. IR A TR T 5, SRIRITR b WS T 29.5°C, pH
6.1, EXUEEIL 76mS/m Th D, HAITIHERMERSEN M T 5 LHESN D, AHURIZY =
T AL NOFEITFRD LR,

A D T T X TNV ROV 7 ORI, S OmEEICIEIE ST % NW-SE 1)z
BoHI L., 25 7340y 1 BEAFHVE X & % & NW-SE 1 O RMEE DS FET 5,

G -3 7N LHE (Bu0l)

JICA WJEC and MMTEC
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Lal—=xH, NI Mu0l
Ao —= N THEIIEUAL DU X —T v A MEEDRTAT 5. el Xk < 30 L=k
R L, ENUCHEREE ORESNRO HiLd,

BHE -4 Lo V—:%?J/*“/:fﬂﬁm (MuOl)

VT L Ru0l

KT b w o T S P52 20km, JRWAHIE O 2 F AN AL E T 5, Z D4 1E WNW-ESE
AN FEE LR IEAY 1km (2 55, IR 1A O AR O A & 0 JEH LN 22t 2 TR T 5
RIEITE 52.0°C, pH7.3, EXEEE X 165mS/Im TH 5, RO EFHIZIL R T /3—F U BB S
nTnsg,

AHOEA TR E 73RO RS L R S, BB~ 2 A MRBFEET 5, ARHRIC
IL WNW-ESE FFHD Y =7 A "B HET D,

Outcrop of granitic rocks

¥V Kiol

AT 7 ) OTFE# X Y 20km O F 2 PHIKIALE T 5, TR A RS ORHEHERE Y )
HEEH L TWD, RiBITHKE 29.1°C, pH 7.4, BRIZEEL 32mS/Im TH 5,

FIREIIARICE LT~ A MROFELZ T CTEHEETH D, FHTICIXER 1 ~5m O E -5
Hid D, EIAHSIZIZEW HFHOY =7 A2 MBARET D,

Jb23z; Rb0O1
ARHTIT 7 ) O B BETHRIZ 12km, /L SIRHLX Z R0 D)1 DO L I LE T 5, 1R

JICA WJEC and MMTEC
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RITES AR ETHEIN A BEHT 5, RiIRITAE 57.5°C. pH7.0 EXSEE X 124mS/m T
HD, EAFERENGRY . FOmEMEEILER N35°W, HAE 80°W Th D, AHiSIE, WNW-
ESE /5l & NE-SW MO/ ) =7 A 2 b DA ZE Ik T D,

TE -6 JV/ftzﬂﬂ““(Rb01)

vZ 7 Bi0l

ARHFITN 7 X ) IO R 12km, €7 T HIKIIAET 5, EIRITROVEAS DK E il 5
T OW R 4 TS S iz, RIETEE 61.0°C, mm7\%ﬁm%EjJMm%nT%50ﬁm
IBWVIZ NW-SE FHD U =7 A2 "3 RET D,

Hot spring

EElH]ﬁ??ﬁm®mn

I X Z; Miol

ATV 7 3 U T IO B HER 15km O < % 7 HIRKIZALE 3 5, IRIE A R IS E T 25
BB T 5, SRIRIEHE 56.2°C, pH 6.9 FEXUAE T 240mS/m Th 5, AAITEERF A X
V720 . mAEIEITER NAO°W, AL 80°W Th 5, AHIE DU < IZ/MHIEZ: WNW-ESE 5 U =
T A NBHEET D,

JICA WJEC and MMTEC
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Hot spring

G -8 X % T 5 (Mi0l)

4 & v&R; 1hol

AN 7 X ) o dE R 15km, A B AR MRICAE T D, AT RS EEEE Y 7
KR L — DI HEREY) & OBERAHEIC 575, IBIRITEH AL OW) N HERE > BB T 5, SRR
i 69.0°C, pH 8.7, EXUSELIX 98mS/m Th D, WIRIT 2 FHFT DB L, 24613 N10°E Fin)
WZEAI L T %,

AR IR C S T 5, IRRITRSHRE L TR ESh T2,

HE 11-9 A b 2R H(1h01)

B =F"m > I; Kn0l

AT 7 XD T ALK 20km OB =T m v THIKISALET D, AHLUTIEE Y 7 b
NL—OBNAEO Y 7 NEREY O A IS H 0 . IRIRIL Z OB IO REFEHEARE) 2 DB T 5,
JRIRIE 36.3°C, pH 6.7, FEXIZEEIL 104mS/m Th 5,

ARHRIZIE NE-SW F DY =7 A2 MBFEET D,

JICA WJEC and MMTEC
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BE N1-10 & =F 31 o T 5 (Kn01)

¥ /L)<= Km0l

AT =F v o THUE O FE R TR Skm O F L~ HIKICALE T 5, AHLSIEE Y 7 h X L—
DEWALY 7 NEFEY O MBI H O | EIRITRERHEREY T ST 5, S OEZITE S
20m OEENFEL, BITLAE LIEHED LBk sivs, Rk 36.0°C, pH7.3, EXis
AEIT 112mS/m Th 5,

AT NNE-SSW J5 ] O /NEEEZ2 ) =7 A > R ET D,

"y MOt Springe,

l‘f{g PR ;
& 1;1 . 5?_ i

Outcrop of Quaternary sediments

HE 1-11 /10~ #45 (KmOo1)

X & HF; Ktol

AHEIL, — A RPEHO X & T2 MIKIALE T 5, WRITAREOFEINHENGBEHLTWD, &
iI% 64.0°C, pH 7.7, EEXUSEEIL 118mS/Im Th D, AA TR A & D R S, £ OmitEiE
XA N4BW, A 90" Th D, AHLSIZIE NE-SW FIMOEER Y =7 A MRFET D,
ZORRIL, KHB R ARBGE LTRSS TW 5,

JICA WJEC and MMTEC
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ulc}OQ'é of gneiss

GE -12 5 X X Hi A (Kt01)

2) VHES Hisk
ALARF ¥ ; MhO1
AU B A OR ER 10km, AR F v HIKISALE S5, IR IR o R [E K e f i
HEREW > DIBM T 5, JRIRIE 42.0°C, pH 7.2, BRUREEIL 360mS/m Th 5, AHRILE LD H
g O HIIC B 72 0 | HRIZITR WS O BN HET 2, F 7o, FHTIZI3TRBUEBL 2R AR A S
JEWSA LT D,
AHANTITY 7 MEOZITE L& 2 55 NE-SW L OBK R ) =7 A > R ET 5,
AU O ATITA KA TSP 5,

W A

P b - =+,

o -

GHE 11-13 AT v His(Mh01)
¥R Kb0l

AU 2 AT IO K 5Skm DX FHIKIIAE T 5, BRI O R EFEREFRED D> 515
T2 AHUITESAR O RS K 0 MR S 4, HER T IR RS O ELEEDSBE L T D, JRIRIE 46.6°C.
pH 7.2, BEXUSEEIL 370mS/m Th 5, RITAHESE L L TRIH ST 5D,

AHANTIXY 7 MEOAZITE L& 2 55 NE-SW S OBK R ) =7 A > SR ET 5,

JICA WJEC and MMTEC
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T 7Y AT 7V T HEABH 5 IAR D IR - RS T7AFNVR—F (VI H)

G I-14 X7 1 (Kb01)

¥ RvZ77; Nd01

AM ST 2 TR B ABICK) 10km D> R 7Y MIKISNLE T 5, AHLSIE, drv b7 3—F
UNERERAIRM AR L TR Y BEIXRRNINLD F T A—=F U BEH L T 5, AHRIC
IO FTRREED A L, IR ICIT RS O EBER STET 5,

AH I iU7h%®%ﬁmEk%i%néNsﬁmmﬁﬁﬁu:?%ybﬁﬁéb\vaﬁ
Y ROVT X UNDIREIEL, T OEICH - TrEARICESI L TW 5,

LT X3\ Rwil

AT £ T O ER 30km, LU X NMIKIZIHET D V FERIEICNET D, BRITAR
[ 7o ) HERE 20 BB 5, RIEITEE 68.7°C, pH 6.6, EXU&EEIL 650mS/m TH D, Al
RAZIEEIR O BRS040 L AR WIZIT R RS 70 EORSA D80 b5, IR O I3
oD,

ARHAIIATED DR E BTV D

Mot spring o oL SRe

V7 4 X; Rm01
AU B O LR 25km O ¢ SHIKISALE T D, IRIRITRFEAEHERE Y H S
\%ﬁi%ﬁ%WCpHMB%%h%ﬁiﬂﬂymfbé AH ST AR O A ST D
o T ANV DU AL D K L BEEE IR A 23 ) < 43 A LT D,
j&i’ﬂm AT FEE L THHASN TS BEROESICIEES INBED NI AA—F ohbid~
Uy RBPERSN TN
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T 7Y AT 7V T HEABH 5 IAR D IR - RS T7AFNVR—F (VI H)

e

g

(Rﬁ@l)

(b) AR RO

BIHIAHAZ £ 0 BUS L72IRIR ORIE, pH K OVERBEE OS5 A 1-17, X 11-18 O 11-19
WENTENR LT, F£2, IBROKEIZHOWTOMEXZK 11-20 (2~ LT,

LRI BB DIRIRE LT, L7 U F U IRA B VARHIKO 69.0°C, H/3m LIE/LD L S [X
D 68.7°C & L Cy—~vRF¥HZ X HIXD 64.0°C NHET LD, ZIHOIRFOEIEE LT, FEiFlH
BUZBWTIXY 7 AL =R > THAT 2N O K ILEEENEE SN D, —7, MEHOIRRD
%3 H TV T ROIMEEHIRIZ A LT D, 70, BRSO T HH UL T 7 BTk
HEAFEIE, e b WVRR L0 20km DL BTV D, 7272 L, s LHIKOE A E SO EALIC Y
N=x A MREDNHEL., bW H L ZIRENSFEIEISK 8km O SIZH 725,

RO pHIZDOWTIE, 6.1 (F3L) b 87 (M bR) OfPHZR LT, Hulkry 2o Gim 1 XoI R
TR, £, RO KT A DEG 2RI OEIRITEE LA,

BRAREE 2OV T, 32mS/m (F3) 705 650mS/m (LU 2 8) O#iH %z~ Lz, L T,
PEE I O BLAREE I AT OO LD b @mWEIAIZ R L TWD, W D0 DOIEDOERIREE
E, RIBICH L CTREOFBEZRL TS (K 11-20), ZiuE, HCOs JREEN IR & Wit & R 2 &
D, ZIVDDOIRED HCOs BRI TH V) | fRENEA SN Z L AR LTS, —J, LTF LD
BRILEE T, RIBIC L CIEOFBEEZ/R L, ClEEN R L T2k O%H 5 2R LT\ 5,

JICA WJEC and MMTEC
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(Study team)

1-17  JREOIRBSAK
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!"--'.1',\-.,., il

.y

(P2 FAVERL)
11-18 JER D pH 5 Ai .

JICA
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@ 150°E H OWTE " STE N o0E ' 150TE N XWE " A0TE

o an” o 150N o UM 0" 450N

o 1mts

Legend
Hotspring EC
EC{mS/m})

@ 0-50

@ 51 -1
@ 142-340

. 241 - 420
@ o

Elevation

™ s o as o W0a's

" 15078

2 Ly e " auE X" o0E = 180°E XN XE X HE

(FRAERAMERR)
11-19  JEIR OERAREE 454

N
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9.0

Ih02 44 1hO1

8.5

8.0
7.5

7.0 -

I 65 ®
o

6.0 <

55

5.0

4.5

4.0 } } } } } } }

temp (°C)

¢ RwO01

* Rw04

£
£ ¢ inverse correlation
O
L

300 \ (Maybe HCO; type)
(4 *
200

temp (°C)

GRAFERL)
11-20 {RIR OKEZEDFHEIX

2. BRRERICET HIFHMIINE

I CITHBER ARl T 5700 RERE L LT, HERAT XD 1 D ThHhDHHKRARIZON
TOFRINELITo72 (K 11-21),

HARARIZEICRD 2 FEICK S S TW 5,

- ENLARE, SEORGEIX

¥, ENLAREHIK TIX, ZFO%OMBENIETICHETH 5720, KA CTOBRMPAAEIZIX, EL
ANFEIEE DTV,
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k- "N e ‘ N

White Nile River
\ Kanangorok
SOUTH SUDAN w E

D. R. CONGO

Murchison Falls

[Ramsar Site] Lake Opeta

[Ramsar Site]

Lake Bisina
[Ramsar Site]

.) Lake Nakuwa
[Ramsar Site]

Kiruruma —_| 7
Ihgir:;?a: 5 | Lutembe Bay
s ' o [Ramsar Site]
Kisiizi —{ o o Mabamba Bay | . BFHRFH
''''' [Ramsar Site] T
Lake Victoria Sango Bay

Lake Mburo
[Ramsar Site] ¢

TANZANIA
j?
. &

[Ramsar Site]

Nabajjuzi
[Ramsar Site]

RWANDA 100 km

Legend [ Licensed Main Geothermal Area @ Licensed Other Geothermal Area O Other Geothermal Area
|:| National Park 1 =Kidepo Valley 2=Mt.Elgon 3=Murchison Falls 4 =Semuliki 5=Rwenzori Mountains
6 =Kibale 7=Queen Elizabeth 8 = Bwindi Impenetrable 9=Mgahinga Gorilla 10 = Lake Mburo
|:| Game Reserve A =Matheniko B = Bakora Corridor C =Pian Upe D = Ajai E = Aswa-Lolim? F =Karuma
G =Bugungu H =Toro-Semliki | =Katonga J=Kyambura K =Kigezi L =Lomunga
M =East Madi N = Kabwoya

(U 4 X5 ¢ 7 & FRICTHAEMVER)
X 11-21  BAREX ONLEX

11-5-3 th E &

X 1-22 12w 7 A EEHOMER, K 1-23 I[CHE X O LFZ7RT, RRIE 25 501 A r—
NHEX ZRE LD Th D, U X OMEIL, REETOEHY 7 ML THolr&ni=%ny
YT VT RO G D,

EJ7%%%W#57wA~%J7Lix 2 UEBRERCOdEN L EFICE L Tary IRE
FRAEFEERICH > THE G IZHER, VD Z Ty B =T EE~EM T LTS (X
H-1ZH), /WY 7V W07 by A7 307 < &b 15 Ma LR o it sig B 2 Bas L, /Y 7 b
ITIEENOFHEREICH Y TVBRER LY 7 F XD BECEBICHL EEZ DN TND, T3 — |k

JICA WJEC and MMTEC
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U7 b 27 km 25 40 km OVEEE & 5B & 3 5 RV HEIR B TS D, MBI I3 B
Wb, o, 7 ) TRHOBEEN AT HHIRE LD & HVEGREEZRL TS, U7 K
WX 2 o0RLD v Z A T OWERTED i, & 5000m #2500 = U [LIBRIZ X
STHEINTND, U7 MNERIZIZE =K OB I OHER O K LE DN E L T b, 7N
— MR RU — RIITRARSCE AR E 7o 7o 2 205, 2O TAITRBE BFET 2 L OMERH 5,

U AT D EE B & S TS 4 sk (e a s, b by ik, T o i
F OV = 2 VHIEE) 13, W T N— R U 7 MILELTWD, 2O YU 7 NI NE-SW TR fif
FELTW5, £72. WEEEOR R TIZ, 2,500 m 725 3,000 m & OJE S O FHHEREY N Y 7 ~ %
HFEL CWD EHEEIN TV,

1. F E O #his

FERMIBIET L N— M) 7 FOFRICALE L, 3 DO T HWEOWiEE TV < Db DIRIRTE
REOHILD, 2D DOWIEITEMR L Y 7 M OFHIHERSE & OB L 7o TS, IS
V7 T RO A, EREE AR, FRRED SR S, 2N DICAPIEEE NS N-S JH
ICBEALTWD, WiEA CIIR A D ER RS ICE(L L T 5, Si% s TlE NE-SW F DO EiE
MEEL, ZOHMTY 7 FOMETLIWE LML, S HICE-W FHOKEZ UK LT b,
BUKIETh Ok & LT, IRRIGE), ML, Kb B8, “REVKEEM OARB R oD, IR
BUKSEM IO ESCH RO D0 | Wi EDOEE LB A OB 2 45, IR OKEIRE
1% 86.4°C [Z3E L TV 5,

JICA WJEC and MMTEC
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77V HHISE T 7 ) ) HIZEABR R DA D IEHUIUE - fRRER A

1" 00N
1

" oos
1

-

(GEOLOGICAL MAP of UGANDA 1:250,000 X v 5| )
-22 o4 ZHEROME X

WJEC and MMTEC
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Unit SEDIMENTARY VOLCANIC ROCK AND PLUTONIC ROCKS AND DYKES
METAMOROPHIC COMPLEXES

>_

o

<

Z

o

t

S

o | 2
5
2
<

O

o ®

N —

o g

I3

= 5

@) =~

x [

a 2

e I

D X

Ll <

=
5
B

O =

Q| @
1+

O —_

-

= 4

o

@

o

o

L

|

L | <
o
[y
3+
(@)
>
m

L

<

5%

@

<

(GEOLOGICAL MAP of UGANDA 1:250,000;KABAARE kL ¥ 5| )
11-23  HEL[X] ML
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2.1 by Tihig

7 by I L = U K RO RICALE LT\ 5, 7807 L—&— (EkO) B"dH Y,
ZD I HOTOXKAWERL L TOD, DO KINTEF AR O LAIAIE L, Z Ok

TIE b e RO A EHWEE L T\ D, BHMHEYO TICIE 77 =—7rar 7y (K-
A) BHREEN G LTS, Iy HI OB REIE 7 =7 v 7 kil E 72> TEB D | K-AZ
YRS DB 2 ETRIRE DN M LTS, B~y = KILBEOEAIE ISR, BERE, KL
B KL R O DX ) U R N SN D~ 7~ KERBREO Kfiich D, £DH
LOFT AL TRXIHE 7 L—H— [N CTIILREER S ERERBIH LT D, Zhbok
AR E D OHERESS K 0 420 MmO 18 & & THEA B3 - CTnvd, HagHikizid Y 7 o E T mic
AT DNE-SW R OWE A3 FE = L TN D, SRR RINAR FLARAIRNE C I3k s shi 3 38~ e i
EEINTWD, BUKIEBEIOJRIE E U CTHIKEE, I by miflicBi 2iRE (30°C), 4 U #ilick
JHIRE (70°C) e D, W by THUKOHER LS by = —Fam kUil 7 L —Z —
LM EK 1-24, K N-2512FNEIURT,

(Bahati, 2012)
X 11-24 71 & w =il g X

JICA WJEC and MMTEC
60



77 ) MR T 7 U 0 B R I AR D (IR - ffERR R A T AFNVUR—F (UHH)

(Bahati, 2012)
X 11-25 B hwvx—Fan kIO 7 L—X =505

3. 7S Ut

T UHHMIRIE T T R RO T = ) KR O LB RRICALE LT D TR T A A
Perd 9 5 EH I HERE ) ARk TR b5, U 7 MCBET W EIL NE-SW FAIciE L, % O
RAKEIX 60" 72565 FBRETHDL, AT H, =T vy _XEOIad 3 DOERITZOWE &
IFIEEATIT, NAOE HANZEH LT\ D, v = Y U KILOAEE 313 T 7 U 7 ke O HAR D37
BLTRBY, TOI T~ A b ERBAEILNIOE /25 N30°E OEMZR LT\ 5, HEFEY ORI X
AR ~HRICTd VD | SIWEREE Z R THED D72 0 | ARER A > T\ 5, RO K& IRE T 98°C
IZELTEB Y, AKFEHHEAS D T 2if IR TORMELE R ERRO b TND, £/, Z OHIR TiIH
ENLELIZBHESNTRBY, =7 T OEREHEOIKEE SR TW5D,

4.7 ZErTEERD BT

AL, B OxI% & U HiEUME Cd 5, Armannsson t1(2007)i%, ¥ H X ORI FEERD
NUE BX TR, V7o XVRZLTT Y == BICHMiT 5 11 OB 2 0AE L T\ 5,
Z OHIIIVEI Y 7 MEO RN UCALE L, TR AT 550 > 7 ) TROBEEE L |

JICA WJEC and MMTEC
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WSO T 7 BT KILCEEN DR SN D, 77 v ET KL, =4 7 T T L0 k5 RiE
KhDDHD A TLT A EDIRRZREN KU DO—H 224, 77 ETHRICETUR D =
SOFEARKIT, =2 kLU((3,415m). LAt A kIIEBATESM) KL ANT T kIL1(4,126 M) TdH
D, ERBIFENIL TV RV, U 7 MR — AL T OB 2R, 2 S Ok EEIC—
BRI DY, KUNEENI S OBIEIC L0 RS TWnWbH EEX BN TND

5. e ADENFBRER
BV LS DA A O BRI Z R 95 BT, AR ORCEEMEE#IZE. XRD 54T L OB A
~ 7 ]\ /V?EIJE %?i—/) f:o

1) A BIERER
EAAMR OBIE & I L7 R B R BUKEE ORFHITERD DL - T, LTI 0B O
BEMR LA~ D, Flo, KB ORLBEMEBLE S — N 2 IRTER 2 1R LTz,

Ka0l ; A H
HAITARICEDEESETHY, E“" IEICAKEE AERIO LR EIND, EIXREHIED S
Rk S 4v, WIRTIZZ OE 5y B ERT, ZOREWHIEMIX, %3 25 XRD 54T ORGSR

iR 6%@%@?%6&%1%%5 ﬁﬁﬁ‘ IR lem OLONLR Y, ZLIAMIEE 0.5mm FEE D
AHROWRIH L EFEND,
Krol ; A7

FAXTHCE TH Y, FITAKE, AZRBLOREEORNERLD N OBk IND, AEEE
FEHZ 0.0mm BLF OMHIZR G B 722 5, NEMIM A FRIET 28R OREREO bivd, *
7o, ARLHERORM S Z < B2 ARNERIEMIZ LY FEINTWD, REEENREL, 2
ISR O KO ICERSENESNT D
Mu0l ; Al —=x o

EAITZHRAEXKIETHY, HEIEI I AR L OMEA LY 725, BEsLIE, 1.5~2mm &
FEDOHDONROBIND, AL, KT T A, RHEABIOAEWAIEM LD 20, B FET 5,
N T UAIFHHETHY, BASKRICEEITRD LR, U H 25 Thro— BT
Yo nR—=Ux A FERHENTND

Rulla ; X7 L

BAIX N T AN—=F U Th b, FfRA L EORME RIS HBEOR I L ks D, 7
fRAFERIZER 05 MM UL FTOLONRERTH D, ERMNEL RO LD,

RbO1 ; /2N m

AATMMA A THY, Ak, BRENBIVOBEERLVERIND, ERBITEMESIL, A
P AT 5, A5 0.2~2mm FREE T, WEHNEF A 7 ROMBESOWEINE 27T O3
oD, AERBLORERTIE#E 0.2~05mmfEEDH DONEL, BERHNEET S,
Mi0l ; SX7J

HEAITRERAFETHY, ARBIOMRRAZ EIRE LTHER S, BERZMHES, P&
DAERLEO BILD, MARITRARD 0.5 mm FifZ OFERLRZ R L, ERRICIZE RBLm 23580

JICA WJEC and MMTEC
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2)

bn, FREABNVEED b D,

X BRI 73 BT 5

X BREHTATIC L0 RE SN O —E xR 1-12 1R Uiz, T OFER, g8 Skt
Sk, AU F A b(kaolinite), A A7 XA bh(smectite), A 71 b(illite), FkJEA(chlorite)Z L
TIRBTEHEY (mixed layer) TH 5.,

JFAERDOERFES TH D Ka0l (I H ) OEEAB XKL (Wvr 7)) OTFHEEDBIE,
AAVFA beA T4 MBBREENT, FAEROERAEFE TH D R0L v3m) OfEsE»
Ik, 4 74 FBRLORAAZ Z A MRS, £FEFRO ML (227) O/ S
MBIFATA N, AFVFA FBIORRRAYZ XA M3 Sz, FBIURLO XHE ThH S Mu0l
(b b—=x 1\ 3) DOIFEWETRE CTH LA 74 MBI TV 5, IRICE
242 T X—=F 2OV TiE, Rudla (VAT L) TIRIRA B OIS Sz,

—WIZARA T B A NEATA MIFHOBOKEZFIZ L VBRIV, A Y A MIEEEOK
BEIZEVBRENDN, AV FA MZOWTIEEAEOBILARIEY & LT HEBHIK
RENDZ EnmbhTn5,

A Ka0l, Krol 38X UYMI0L IZ A4 U 4 b3 Sz d, #ik3 25 A7 hVHIIE DR
. Ka0l OFRVEERIC I AV F A MPHER STV D Z &0, BLHFRR-CHEMESESZEOREICE
WTC, B R BUKEE ORENIRO N o -2 ENOHERIT D &L B4V A FORINIZE
FAICEENDL RAEOBYLAERIE E LTSN D EBEZHRD,

AR ZA MZOWTIE, FHREREOBUKEE TRl IND Z &5, RbOL I8 LT Mi0l @
ARAT B A MZOWTIE, A EIERRKE DRI E VIR SN aREMEN B CTE 5,

A T4 MEARAZZA FED HEIROSKMETOROKIETE TR SN D 28, HER 0 LR
PERE DIERANNT B E 415, ZBHERS © Ka0l 36 LY Krol, ZERA @ RbOL 36 LY
MiO1 (2R H STV 5 28, BiHEHA TORER OMERE-oa A OBIERE R BT, BEREUK
EEOENIHER SR o722 Eb, ZhbDIiE e A EITHEINEOBUKEE & 13587 5
REFOLHEEINSD,

JICA

WJEC and MMTEC
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3)

£ N-12 X BRET BT 5

Bulk specimen (Quartz index) Oriented specimen
Rock L o o 1) Q o) 0] &

Sample No. hame _E‘ § g é _g E _,g .g -% ,% 2 E % 3 _EB
S|zl ele|l2|el=l2|El2[=l]|2]E B
5| S| S|s|8|s5|e|s s|g| £

KaO1 Conglomerate|22.6 3.2 58 O| O
Kr01 Phyllite ]19.0 9.7 0.7 O] O
Basaltic
MuO1 rock 2.0 3.8 O
(Limburgite)
. O
RuO1a Travertine 11.0 O .
(calcite)
Rb01 Schist  [16.2 | 2.1 |13.7 1.3 OO O
O
Mi01 Gneiss [16.7[ 96| 1.5 1.1 O|l0O0]| O (quartz,
feldspar)
. O
NdO1 Travertine 1491 09 O .
(calcite)
(PR ERR)
ARG VRIE S

EADTINIT AR FVIHEIR, EAREBHCE TN o8 LI A MR L. XRD O R &4l
D HITEM L, SO A7 MVRAIERBRICOWTIE, BEER 3 IR L,
AR CHIE U7 B I BRI (1,300~2,500nm) OFFEIICAYS 3%, X 11-26 1%, %K
EHEREF DAY MV T7 A7 7Y —L 0 ME72 T4 U F 4 & (kaolinite) . 1 7 A | (illite)
AR B2 A K (smectite) . HfEA (calcite) 3 KX UNKIEA (chlorite) DAY ML&ERLTZ
HDOTh D, FERARIMEI TR TS0 IR B S AT ORI BT 5, 2 b OWRIR

WL, AR T DK 7T V2 =7 A EKE(EIER (AI-OH) 72 & o4 FIRENC T 5
HLOTHY . Z ORI O RALE L RIR DB DR b FLY) O] E LA TR DO HEE 23 7]

REE 72D, BIZIEE N-26 (2R LIz A Y FA FD AT hVIZIE 2,200nm T I 2RISR 70 247
Ly MERIFY a vV —0RN8nD Z &L v Iins,

TRINET AR bCEVRE SN O —EERE2FR 11312, RENRFEO S ALY
MLz N-27 (2R LTz, [RIE S8, 14V F 4k (kaolinite) . A A 7 % A | (smectite) .
A4 74 b (ite) . #&Jef1 (chlorite) . Jifi#f (calcite) 3L OVESA (tourmaline) TH 5,

T AV FA M, Ka0l (BEE) ORLEICRO b2 &nn, BULAERSLY &k i b,
AR Z A MTOWTIL X BB TR R & FERICHE A A8 D RbO1 36 L OVR kA @ Mi0l CIF]
E STz, A T A MZOWTIE Ka0l OFUEHCHERR T E 7/, RbO1 & Mi01 (ZFEHIZ 55V FFE
ELTRNTWD, £z, XBREFTSHTTA 74 D OSFER S 4172 MuOL (22Tl A5 B8

JICA

WJEC and MMTEC
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B Shehhotz,
k5 3—F @ Rudla, NdO1 35 1T RmOL (DWW TlE, HEA DIENTR HHm N FRE S
TWDH, BB COMTIMOEREZBET DL ZNOIXHENSDRAZERE T2
EEZHRND,
F 1-13 A7 FOVHIERE R

‘DE Q o o e ~
tdEles 5| e 5
Sample name Place Rock name (= 3 $1Eg || e £
5ol E[F g 5| 8|5 2
X c ) N o
\/ -
Ka01 Kagamba meta O weathered portion
—conglomerate O unweathered portion
Kr01 Karungu phyllite non—detection
Murole—
MuO1 nyakabungo |limburgite non—detection
RuO1a Rubaare travertine ©) O
RuO1b Rubaare pegmatite O
RbO1 Rubabo schist 0107?]0
MiO1a Minera bio—gneiss O 107?|0?
NdO1 Ndugutu travertine O
RmO1 Rwimi travertine O [O?]O?
(FRAEERR)
JICA WJEC and MMTEC
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Doublet
80

11
60 \\-\wrf_\\’_\ Doublet
. N
| AN

Kaolinite

Refrectance(%)

20
1.3 15 1.7 19 2.1 23 25
80 Wave Length ( £ m) :
—Illite
=
g {1 ¢ {1
S 60 - —— )
(0]
o
40
1.3 15 1.7 1.9 2.1 2.3 25

Wave Length( £ m)

80 I
ﬂ ﬂ —— Smectite

“° N\

Refrectance(%)

20
1.3 15 1.7 19 2.1 23 25
Wave Length ( ¢ m)
80 T
N “’\ Calcite
% 60 ;f—\"" ﬂ
3
4
5 40 | J\
20
1.3 15 1.7 1.9 21 2.3 25
Wave Length ( £ m)
60 I
——Chlorite
‘:?’:: 40 /__,__,..-— /j/‘
o
f=
g / \/—'—\
S 20 |
0
1.3 15 1.7 1.9 2.1 23 25
Wave Length ( 4(m) ﬂ; Major absorption
(FRAHERR)
11-26  REH 720 T K O Ti e D AR v
JICA WJEC and MMTEC
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Import file Ka01c_00000.asd_high.txt
30
287
S
o) 277
(8]
C -
It}
o]
% 257
o {1 Weathered portion
237 | Ka01; Kagamba, meta-conglomerate,
1| Mineral; kaolinite
21 T T T T T
1300 1500 1700 1900 2100 2300 2500
Nanometer
Import file RB01a_00000.asd_high.txt
35
33
S
o 307
(8]
c
= A
S
o]
= 287
(0]
4 i
26| RbO1; Rubabo, schist
1] Mineral; smectite, chlorite, illite?
24 T T T T T
1300 1500 1700 1900 2100 2300 2500
Nanometer
Import file Ru01a_00000.asd high.txt
57
527
S
o 47
Q
C -
S
(8]
L 427
(0]
o i
3g4| RuOla; Rubale, travertine
1| Mineral: calcite, smectite
33 T T T T T
1300 1500 1700 1900 2100 2300 2500
Nanometer

GGRAERL)
X 11-27 AT FVRIERE SR ORFEH

11-5-4 #ib &
M-5-2 & BHFHA] CTERELZREIO o0 HiEa R 1-14 12, oERE2 %€ 1-15 ([T, F

JICA WJEC and MMTEC
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7= AL SARAT X 1 2 (X 11-28~[X] 11-31 (2, HLHEERH R R A2 X 1-32~[X 11-35 KOV 11-16 |
R GHERITERAER-6) .

= -14 AL - [RACARHT 715

GINT 1 TE BT Rk EE
pH pH &t (' 7 A EE) -
EC RS R -
Na 7 L— ARk 0.02mg/L
K 7 L— LYo EE 0.02mg/L
Li 7 L— MOk 0.01mg/L
Ca ICP 385653 Yo 0.01mg/L
Mg ICP Z )t e mhris 0.001mg/L
Cl Rek/A A ra~< 7o 7k 10/0.01mg/L
SO, AFvrua~v 7T 7k 0.1mg/L
HCO; Rk 1mg/L
T-SiO, TV TT Uk 2mg/L
B ICP &t 53 e o briks 0.04mg/L
3D(H,0) B EHTE +1%o
§'%0(H20) BBk +0.1%0

GRAMERD)

# 1115 {RSKOHYEZFHRER (R

L2 RS R kRS

Hua RIRE pH EG! Na K Li NH4 Ca Mg cl SO, HCO4 F B T-Si0, | 8D(H,0)| & "0 (H,8Y

-) (mS/m) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (%o ) (%o )
Ka01 | 2013/10/8 - - - - - - - 6.0 - - - - - -17 -4.0
K01 | 2013109 | 739 792 134 8.77 0.38 0.02 28.8 3.69 4682 207 149 5.00 0.37 51 -12 -33
BuOl | po13/10/0 | 653 71.8 58.8 554 0.23 0.19 60.5 35.9 202 70.1 376 0.60 0.18 19 -11 -3.4
RuOT | p013/10/9 | 792 154 270 14.3 0.29 0.24 72.8 1.56 170 410 145 5.43 0.72 108 -16 -37
Kiol | 5013/10/10 - - - - - - - 12.0 - - - - - -1 -3.2
RbOT | p013/10/10] 750 115 203 10.6 0.08 0.08 42.1 8.03 91.0 181 334 352 0.20 80 -11 -32
B0l | 5013/10/10| 711 132 203 13.6 0.21 0.19 82.8 12.0 82.9 213 442 5.99 0.20 107 -10 -2.8
MiOT | 013/10/10] 709 236 478 21.0 0.72 0.19 72.6 21.8 180 362 824 274 0.58 83 -15 -36
101 | po13/10/11] 914 905 173 5.25 0.01 0.03 3.99 0.088 718 220 66 5.41 0.22 68 -10 -3.1
KnO1 | 5013/10/11] 672 101 158 8.38 0.02 0.37 320 4.36 92.2 294 54 2.46 0.30 36 -10 -2.7
KmO1 | 5013/10/11| 732 108 198 8.76 0.04 0.82 284 276 927 254 161 5.14 058 63 -12 -32
K01 | p013/10/11] 794 113 190 10.2 0.52 0.18 35.9 0.315 59.0 350 95 713 0.52 77 -9 -27
MhOT | 5013/10/12| 745 354 608 19.0 0.04 <001 214 12,5 470 1050 143 2.85 0.36 50 -14 -3.8
KoO1 | 5013/10/12] 736 354 582 248 0.22 0.01 242 5.95 610 887 89 3.79 0.47 45 -19 -44
RwO1 | p013/10/13| 731 620 1490 443 0.47 0.05 76.0 5.14 860 1470 784 758 0.70 67 -17 -4.2
RmO1 | 9013/10/13| 6.80 413 442 62.6 0.06 0.32 419 215 250 684 2120 2.23 0.24 93 -4 -2.3

T P i, PE R i
a) VP i

FATEHUIE I D S LTS X WA MR E TOFPAT, AL F, 771, LT Ly

ST, ERE kA

FHEA A ORI BT 25 &

—3#% SO4

GRAMIERD)

JLRR, BT
T.IX T A VR, A=F R ara X RO Z T H EETe, RHIEOERKIL, ClHEE
7% 20~180mg/L & HREGHUEIREE T (& 11-15) |

TS
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IO L Db H D N KESD HCOs BUZ/MH I N D Z & D, Ak R RIT(=EINEE £
TR ZAEKINEEL T H - T, @i O HEBEUK OIR A Z R 3 RIS EVKIB ABL OB R I /20 (X 1-28), CI-
B IEEERIRR (X 11-29) 1%, AHKORRADKLEFTICHFE SN W2 L &R, 72720,
B ORE ST XAUE, JEE O#IFR TII LS TR TE TR0, KOFIRAIIX, Atk o R
KM KAKEILTH D Z L ZRLTNDETT (X 11-30) . @R TOEUK & A A OHAERZ R ESE
7 NI AL O R AR AT & O Te LR IS S S HEFIREE IR, ~ 7 R v 0 AJRENR
BV D Na-K-Mg =0 3R ch 5720 (K 1-31) . v w7 A0k L 7= Na-K-Ca &%
IZHESE BN — 2 by U HE R T 52~93°C (X 11-32) V7 > % U HilgC 85~124°C (I 11-33) .
R = —<Hilh T 94~95°C (X 11-34) OIRENHEHI SN D (3 11-16),

b)  VuES Hiek

PSRV B PHIK NS 7 4 — FAR—Z VT E TOHFA T, 2B T ¥, IXUF LTF N
BV ¢ R afrde, RHIR ORISR KT, ClLREEAY 250~860mg/L & BRI EIRE TH Y (£ 11-15),
FEREA T OREN D, VT 4 JTETIE HCOs BTH 5755, % DAL Cl-SO4 B & 7 13 LT >
gah (X 11-28) . ®IROWEHBKOFS Zred 5, CI-BIRERMMGR (K 11-29) 2B\ T, @i
DIEIRAK &l UC CLBEEICR LT BIBEMENZ LD, BEASOREREZLND, KO
NEARERI, A PG MR &[RRI AR OESR KD KRR CTH S Z E&2/RL (K 11-30), FiRTOE
KEAAOHAERZRTEEF Y 7 MI7eh oo, AL M OR RN 2 72 M bR I g
SHTFREX, ~ 7227 DBENRE W LD Na-K-Mg =3 ER T ©H 5729 (K 1-31) .
I AHMBK LT Na-K-Ca JBEICHESX, ek — b \m LHUE T 88~145C (¥ 11-35, #*
11-16) OIEEDHER S D,

SO,

© Karungu
® Bubale
© Rubaare
© Rubabo
XBirara
+Minera

x [himbo

4 Kanyinabalongo
AKiruruma 804 type
AKitagata
A Muhokya
B Kibenge

® Rwagimba

8 Rwimi

10
CI-HCO; type Cltype
100

0
HCO; o 50 9 100 Cl

(RARER)
X 11-28 EEfEA A2 D =pksrX
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B/Cl(molarratio)=1.0 B/Cl(molarratio)=0.1 B/Cl(molarratio)=0.01
100

0.00075

10

B/Cl(molar ratio)

B (ppm)

@ Karungu

®Bubale

1 ©Rubaare

ORubabo

e . XBirara

+Minera

B X lhimbo

A Kanyinabalongo

® A AKiruruma

AKitagata

% =] A Muhokya
mKibenge

B Rwagimba

BRwimi

4 Sea Water

0.1

10 100 1000 10000 100000
Cl(ppm)

GRAFAERL)
X 11-29 EIR/KD ClEERE & B EEORRK

GGRAERL)
X 1-30 ESRAKDKDEELZIRN KL & KE RN A D BIFRX
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© Karungu

® Bubale

© Rubaare

© Rubabo
XBirara
+Minera
XIhimbo

a Kanyinabalongo
aKiruruma
aKitagata

A Muhokya
B Kibenge

® Rwagimba

8 Rwimi

Na/1000

00

Immature

Full Equilibrium with Rock

Partial Equilibrium

11-31  {ER O Na-K-Mg = k5 X

50

100

Kabale - Ntungamo

100
K/100 o
300
—e— Karungu
—=—Bubale
250 7 —+—Rubaare
200
5
o 150
=2
[
[V}
(=8
IS
2 100
50 |
. E\
s 5 %5 % %
§ £E & 3 &
= ~ N N N
2 3 9 9 0
5 5 2 2 ©
g =
=
(8]
L
=)

TSiO2(cond)

TSio2(adiav)

TK-Mg

TdMg

TNa-K-Ca

TNa-K(Truesdell)

TNa-K(Fournier)

TNa-K(Giggenbach)

Vg

GLERikEm)

1-32 B XL — 2 koo B IR o i b i B

GRAIER)
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300
*—Muhokya Kasese - Kabarole
——Kibenge
250 —a— Rwagimba /X
—— Rwimi
200
o /‘
5
@ 150
e
]
[
Q.
g N
= 100 /?/
o1 N
0 -
s T £ = =z 5T = o o < = © =
£ I} 33 3 E c © = = Q [} 2 3}
s § & &5 5 § T xx P x B E Z
= = IN IN IN <= A = © ] = c
=) N o o o) N IN Z = o [}
s S 5 9 w 2 9 E £ 32
5 B L P2 2 & 3 B T o
g I ¥ & &
S z g x
Q0 = ©
. £
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# N-16  H b SRR RS

Area Kabale-Ntungamo Rukungiri
Site Kagamba Bubale Rubaare Rubabo Birara Minera Thimbo Kanyinabalongo
Sample No. Kr01 Bu01 Ru01 RbO1 Bi01l Mi0l 1h01 KnO1
Discharging Temp. (°C) 61.7 29.5 52 57.5 61 42.3 69.0 36.6
TSiO, (amor) -13 -48 21 6 20 8 -1 -26
TSiO, (B-cr) 6 -31 42 26 42 28 19 -9
TSiO, (o-cr) 52 12 91 74 90 76 66 37
o TSiO, (chal) 73 29 115 97 115 99 88 56
og TSiO, (cond) 103 62 142 125 141 127 117 87
g TSiO, (adiav) 103 67 136 122 136 124 115 90
g TK-Mg 76 41 100 71 72 76 112 73
%J TdMg 90 50 74 83 85 57 115 88
o TNa-K-Ca 90 52 93 92 85 115 124 88
TNa-K(Truesdell) 146 181 128 127 148 113 87 128
TNa-K(Fournier) 183 212 168 167 185 155 132 168
TNa-K(Giggenbach) 201 228 186 185 202 174 152 186
Area Kanungu Sheema Kasese Kabarole
Site Kiruruma Kitagata Muhokya Kibenge Rwagimba Rwimi
Sample No. Km01 Kt01 Mho1 Kb01 RwO01 Rm01
Discharging Temp. (°C) 36 64.0 42 46.6 68.7 25
TSiO, (amor) -4 4 -14 -18 -2 -18
TSiO, (B-cr) 15 25 5 0 18 0
TSiO, (a-cr) 62 72 51 47 65 47
o TSiO, (chal) 84 95 72 67 87 67
OT_;\ TSiO, (cond) 113 123 102 97 116 97
g TSiO, (adiav) 112 121 103 98 115 98
g TK-Mg 79 113 80 9 115 0
% TdMg 95 94 88 73 132
& TNa-K-Ca 95 94 88 94 145
TNa-K(Truesdell) 114 129 89 111 86 111
TNa-K(Fournier) 156 169 134 153 131 153
TNa-K(Giggenbach) 175 187 154 172 151 0
(FAAE AR
C) % bEm M

BEFEDIR RN T — Z 12 HS N T, F B o Mo ML 51T > 7. TEIRAKD Cl R 1
#2,500mg/L &< (F N-17), BEEEUKTL (CIRY) (o sn s (K 11-36), Bahatietal. (2010)
X, Cl & LilCHARTBIRENMENE WD Z Lk, ZORRKIT EHEZE S TOHEWHERE L W)
L0 HEMETH D KIEERTIZARW D EBRRTND (K 1-37) , {b22 T O IR A % N - 1
EFHREICE S TFIREIL, ~ 7R3V T ARENRE NI £ D Na-K-Mg ZRIER T CTh 5 7-
B (% 1-38), FT D AB I L7 Na-K-Ca iR EEICEE-D & | 217~229°C (X 11-39) il A HEMN]
Shd (& 1-18),

-7 % ERHEORRADOHIL AR T —2)

[432% 52

pH | Na | K Li | ca | Mg | T-Fe| Al | CI | SOs [HCOs| F B | Si0; [ Mn | 3D (H:0) |5"%0 (H:0) i
75 | 1539 | 188 | - 60 | 16 - - | 2500 57 | 188 | - | 25 | 166 | - - - Sharma (1971)
7.5 | 1620 | 200 | - 50 | 20 - - | 2500 | 120 | 60 - |25 | 2 - - - Sharma (1971)
7.06 | 1530 | 169 | 1.5 | 62 | 814 | - |0037] 2500 | 46.7 | 227 | 512 | 2.26 | 129 |0.004 | -11.3 -2.0 | Armannsson (1994)
7.04 | 1490 | 164 | 1.48 [62.69| 7.96 | 0.02 [0.041| 2450 | 26.4 | 215 | 5.02 | 2.23 | 125 | 0.004| -11.8 -2.1 | Armannsson (1994)
7.14 | 1480 | 165 | 1.46 | 65.7 | 912 | - |0044| 2440 | 154 | 215 | 474 | 2.21 | 122 |0.007 | -10.6 -2.0 | Armannsson (1994)
8.05 | 1570 | 182 | 1.53 | 75.9 | 8.71 | 0.03 [0.029| 2580 | 49.9 [ 159 | 537 | 2.47 | 135 | 0.006 | -3.9 -1.0 | Armannsson (1994)

(Sharma, 1994; Armannsson, 1994 % ##%E)
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T7AFTIVLUR—F (THH)

F 11-18 bR R AR R (5 v r Hum)

Area Kibiro
Site Sharma (1971) Armannsson (1994)
sample No Sharma Sharma Amannsson Amannsson Amannsson Amannsson
' (1) 2 @ (2) (3) 4
(°c) Discharging Temp. no data no data 86.5 81.1 718 39.5
TSiO2(amor) 45 -45 30 29 27 33
TSiO2(p-cr) 68 -28 52 51 49 55
TSiO2(a-cr) 117 16 101 100 98 104
© | TSio2(chal) 145 33 127 125 123 130
: TSiO2(cond) 168 65 152 150 149 155
‘é TSiO2(adiav) 158 71 145 143 142 147
g TK-Mg 143 141 151 150 148 152
E TdMg 129 112 167 167 160 171
o
8 TNa-K-Ca 225 229 218 217 218 220
TNa-K(Truesdell) 210 211 198 198 200 204
TNa-K(Fournier) 235 236 226 225 226 230
TNa-K(Giggenbach) 249 250 240 240 241 244
(FAAERERK)
SO,
@ Sharma (1971)
0Al00
©® Armannsson (1994)
SO, type
50 50
HCO; type
CI-SO, tyre
10
CI-HCOs type Cltype
100 0
HC03 0 50 90 100 Cl
(PR /ERR)

1-36  FE[aA 4D =57 (32 m HK)
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7

WJEC and MMTEC
5



T 7Y MR T 7 U HEABAIE AR D TR I - B T7AFNVR—F (VI H)

B/Cl(molarratio)=1.0 B/Cl(molarratio)=0.1 B/Cl(molarratio)=0.01
100 TR =
[Te]
S
8
o
,IL
o
£
3
10 g
o
o
3
g
@ ]
1 @ Sharma (1971)
® Armannsson (1994)
¢ Sea Water
01 = T
10 100 1000 10000 100000
Cl(ppm)
(FAAHERR)
11-37 JRSEAKD CLERE L BIREOBRR (% m Hik)
Na/1000
0 00
© Sharma (1971)
® Armannsson (1994)
Full Equilibrium with Rock
Immature
100 s
K/100 o 5 106 /Mg
(FARER)
11-38 RO Na-K-Mg =5y (% & m Hilik)
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300
—o—Sharma (1971) .
—&—Sharma (1971)
250 |—— —a—Amannsson (1994) )
—— Amannsson (1994)
—%— Amannsson (1994)
200 [~ ——Amannsson (1994) y -
o 150 T a ——
= F R
g Z
<8
£
2 100
50
0 =
= T 5 5 £ T = o o = = 2
= § o o o0 8 « £ 3 5 &
£ O 5 &% v 92 o E E &£ g
e 2P T2 p 58
S S z ¥
2 =
a z
=
(FAAE AR
X 11-39 % b o koo M LR T
11-5-5 GIS
LT GIS 7—XZ1F, VE— R By 77 —% HER, BIRGREX D540 M OB
MTdH D,

VE—hE v 7T —2IZOWNTIE, —HFRICNEEZIT> TWD(ZEDOT —X DFEHIZ SN T
11-5-2 A& M), HEKIZHOWTIX, ¥— FESEZLTIORT,

1 #ER

DGSM £V 25 553D 1 A — /L OHEM 7 NS 7z, 7 —#IX ARCIGIS 7 4+ —~ > F®D
V=TT 7 AN TH D,

»  Geological Map of Uganda 1:250,000, FORT PORTAL, sheet No.NA-36-13.

Geological Map of Uganda 1:250,000, MBARARA, sheet No.SA-36-1.
Geological Map of Uganda 1:250,000, KABALE, sheet No.SA-36-5.
Geological Map of Uganda 1:250,000, KAMPALA, sheet No.NA-36-14.
Geological Map of Uganda 1:250,000, JINJA, sheet No.NA-36-15.
Geological Map of Uganda 1:250,000, MASAKA, sheet No.SA-36-2.
Geological Map of Uganda 1:250,000, HOMEBAY, sheet No.SA-36-3.
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I

(1P TREY B

(DGSM #2:41t)

X 1-40 25 543D 1 HE X DA

2.2 EH

77 FEOEEMX EZ XK N-41 12T, EEMEEIT MEMD (2012) (2 X% [Joint Sector Review |
I sh T s,
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0 e ' MmE W O0E
1 1 1

o=

L
oo

7 s

3 OYE e E W o0k

01530 60 90 120 150 Km Lagend
|

TR T I R N R N T — WEA G — i — g DlRaben G

(MEMD, 2012)
-41 o5 X EOEEH

11-5-6 5 LihigiEF

HHIFHAT 12 35\ T 9 L7 BT M A 0T R 37 - 9 A ) YEASE T LA ik o0 4 i
EEFEM L (F 119 ROE 11-20), A2 7 - 4 AEEME /I L 015550 5 Hisks
EOESL 2 EBIGHET 2 D TH Y | HIBVETRTEE O P51 B TR IV B 2 34 Tk
Thd, ZOFEDRAY vy MEIZEAT IV — WML SN K HA A WBERT 52N TE b L
I, B G L7255 A PR L CRE R OB L2 MR T & 2 BHMEICER TV D AICH D, L LAMR
5, ZHTF AV —DEHEE LD L IICRETIhORELNET 5, 2B, AEAIE GIS HREXF
AL TEERNSET5 2N TE S,

ARETIIR AT « L%k 2 OORAT v AKXy Lz, O & OITHIBVERZFHET 25— 27 v
bV EORBREGAEETMT L8 AT v S ThDH, F AT v S CEAA RS CEE LT
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M DOHRDE AT v TR S5,

W27y FICE L TR, ARG S - 3R o Sk LR R 7R © OB SR I SN T
MG 21T - 72, 7235, HIBMESIEIC W T, IS OISR AK OB HHEE S h
% BT IR E D% < 1% 200°C K THD Z D, NAF U =T AT Kl &2 & BT 5 LB
bo, LIER-T, NAF V=227 AEHAOAREN L BTHICE W& T 2 ) —OFEAFTF L L
7oo REAMICIZEL T OREAEE H T,

HE S A

>

>

KILPEBR DA HE - 55 MUK LA SR O A

KI5 2 HIBR T, RIS~ 7~ R EERBIR L 2> TV 5, kil (w7~
JEE)) OB S K243, HEVE ZHSITK LD ISR LTV D 2 E B0, KILE
B Ko TR S NI KILZE OF B KINEB OF EAHWT§2 1 SOEEL b, 72
U KIEER A L TODHHIETH > THEHEMAL LY bl kA THL2HEAICIE. ~
I IFBECAHENTLE S TWDEHANRZ N, L7z > T, BIEALOKILEEDE S 233
HE LD, 277U, KIUDRETELLA1T3, HHECERP AL TR WAREE L H 5 0
THEBEZET L, HULKIEEDOFRIZE SO TUTO X 9 R BEARSIT 2 ENICIT-
77

BRI AN CKIIEBIO LT TH D AEMEH V) « B 6

VALK LS Sy A g 2> B 10km LA EH A 4

VALK LS S A Ra P > & 10km LA L 0 B 2

BKIEREREEDOFEE - Wifd - V=7 A FOFE

% < OHEH T, BNV OEBEAK Y — 2 N EE R B KO®EE L o TS, 2
D LM KW g OF HES BRI OB & 70 2 HUEREDS IR TE 20089
MO L 72D, £To, BHOWENRZ AT DT EARERSWEHfFIND, 202
EMB WIE Y =T A FOFEIZESWCUTO X S REAST 2B ENI T 72,

KRBUE 2T, Wi 22 2 A« 7 6

Wilg, ) =7 A NMEE : BEH4

Wilg U =7 A2 MIGEO B - B2

Xy vray s EoaE

% < OHEMIH T, RIRAE L TOKE & EITEE & OfiIcx vy v T e v s () B
RS TR | RREEH FAROWAIZ L D R EOEZ T T, —iicix, H
TCREKREEERICE > T E LI ANy v T a7 Lo TWHEENREZ,
UL, BB CIIH FORREZHE TE A2 OT —Z IIBHE STV Ry, 72720,
W 70 E OB KRPERMRNE A S BT 8 2 R Tk 6 o — 3 5 5% E 2 7= LT
WHREME D H D, 2O END, v T ry 7 L0155 K9 iR EIZE S
TUTD XD e BEASIT EEEMIATo 72,

WAATAE : A6

PR ATAE « EHI 4

Y VEIERES DA A2

HoEA A SR A

H ARWE S D A
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ZOHALTTOKDOBIBIRE 720 LIZE N2 2 DR O B RS KAFE T T R 2L
FrREN AT 2EBERIEE L D ENRLN, 2D Z b, BAREKOA IS N
TUTFO X D e BEAHDT HEEMIITo 72,
H ARWESAFAE © H 7 10
HAAME R /e L s EA 0
= RROFERE
TRIR OB R E & P IS ER BT E R F CE D20 E I DOREE RS, A
TV —REOMREELBE L TULTO XS REALSTEEENNATo 7,
RSB IR 80°C LI L - A8
TSR 15 IR 60°C LA E, 80°C K : A 4
YL IR HHELFE 60°C A « A 1
= JRIRIKOALEERRR D D HEE S 5 BT B TR
TR K DALZERALER D> B HEE S 5 BT JE OREE (ML ARE) 2R s L TR &
D IR BEH DT B ERIIT -7,
MR EE 200°C B E 2 EA 10 (77 v 2B EmEH O rTRErEH V)
bR 170°C LA E, 200°C Al : A 8
b IR B 140°C LA F, 170°C Al : EHA 6
MR 100°C LA E, 140°C Al : HE A 4
HAE AR S 100°C A - B 1
= HIEMEEEHL O TR 3 Y
HEEAE D JE 23 0 I X HEBEBY DL 0 & S L CWAIGENRH L, 2D EMBELT
D KD RBEHSTEEERNAT > T2,
MBS R D L7230 0.01 km? #E : F A 2
B ERI D IEAY Y 0.01 km? LR @ B 1
= RRKOILER G BEUK IR O
TR K DAL EHA RS @ IR O YER IR A O ATREM: (B 21X R FR2 A 4 UMk &) 2R L
TVWENEIMEEEE LTUTOX D REASTEEEMNIIT T,
GEABOKIB DA © B 3
BB A DT Z T EBHZE TIER - EA 2
TR EKIB A D EBIIFRO byt A
BB, UH L H TIIHMBIEERERICE TR HBHAITES WD, PO X ) REEERED
FEEA LR AT E T D02 RET 2 2 LN TE 220, ARIOFHE TIE, BARTOHBBIR O
Bha SRR L T O BT ZEENICH W, U ZIZBT D HIEB T ORI B D FR
SNTBET R L7fRIE & E OB OZUMEEZREET D LE R H D, L2, AFEIOFHAETITY
o TR DREN RS BED ARG L LIZbDTHY | SHROFEICE > UTHFEME
RYETE R T — 2N EGELND AR L H D, LTz > T, S BROHBGREIC L VRS ST —4IC
IV, TyTT—RENDLZENREEND,
B AT v T, B AT v 7T SV R O NEHNSR A R L 72, RRICIZLA T o HES
e Ay
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> HAREREE : BN
E AR RSB GE X | BREE B BRIk N T OBRFS 1T, BIFRIEHUZ SV TRISIA A
Do THVEBICEOREEENES Z &b, LTFDO XS RBEASIT 2B EMICIT-
7=
ENLAERES - EA 10
JSERRGEX - B 4
[ENT AR F 7o TR I REIX - B 1
> BERRSEMEN b O
KR MU AR XM DEEN TV D56 FTIEERBEO LB H Y | B —
EOWEEMENLED Z &b, LLFDO X RBEASITEEEMITo 12,
5km LLN : EEA 4
5-10km : EE & 2
10km LA F : AL
> HRXERE DA HE
KFRHUBIZIL XD E SN TV D56, BRIC —EDOREEEL LS Z b BLTD XD
IREHBDT B ERNAT -T2,
PLXFRER L - HA 8
o FHRIZHEHF . EA 4
KERER @ EA L
> JERLAR  EIEE ) D ORERE
B E MO OFRREDN ., BB OEBEEIC—EDORELRIEFT 6 U TO L) RE
BT EINAT - 1=,
KA NESE 72T ZAUTHET H8811) Dir< : B 3
YO (NS E 721X 2 AUCHET 8L T) D A 2
R 7 ks - B 1
> HhEaEREE
HIZABAFE (2% U CHER 72 S HEBN S & B 854, BIFSIC —EOREEENCE D Z &b | He
FBURAIRIRE O B R % @ﬁm%ﬁ%u\uT@ioﬁﬁﬁdH%EE%Kﬁoko
HITHAER LTS : BHA 3
AREH A2
HenxfLTwWs c AL
> HM~DT 7 AL
IR & T7 7 B AEB R WEA, BRI EOREEENES Z D LLTD XD
IREH DT B ERNIAT > T,
EHEE 1km LLN : A3
1-3km : B2
B D 3km LAk AL
A7 v 7T HE RS S EOMAEZFAEEO XD @i & UTHE L7e (15 moRim o
HBOFEENEEZBET 2O TIEARY) , SN AT TO#EY Th D,
= IXx7 (156 K)

JICA WJEC and MMTEC
82



T 70 I MU 7 U 0 AR RS IR B 1 N - AR A TZ7AFINLR—F (FH LX)

= fEBEUAR (15 4)
= AFTF¥X (17 R)
= RNV (15 )
= LTUF N (22 )
= g X (17 K)
BT v FEmim LRI oW T, B RAT S TOFMEMSRE M A 5 &, LU O 2 Hign
45 S ORI L e o T,
» AR T ¥ (45 )
= L4 (45 1)
EFGHEAE R B—AT v ) TRLEWAIT LRSIV X LT, SMHEERS Y, G5FT
LT v LT 4 JTIBUVEDIL TV D, ARG L 72 R o o T RO TREAT O &V O H 372
MmoTr,
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11-5-7 BRT O v ILORE

HEE SN DM IR 2 21, IR IRRE e & D8 T 2 — 2 2 UE L CRARIEIC X 2 4 His o Hi A
BIRART v v v VERF LT, BREEIEORRECIE, 27 Ve fifr B2 U CHRERFEHICR
TV NVERDTZ, ek FEETHTICER STV D LE S HMEELFIE L, FIATEe
BT RN XTI T DERT T — GEELT)) 2HET L2 HIETH L. EL, 22 TKRD
DRV, BB & AR AURE & OREAEICHIET 2 =RV F—RTh 5, BEH N OFHA
K& LU TSR,

SEHS [MW] = (Tr—Ta)X{(1 - ¢) XCprx pr+ ¢ XCpwX p w}XVXRFXCE/ (LFXPL)

pry pwW TNENEAEE (ke/m’), HBGRIAEE (kg/m’)

Cpr. Cpw : ENEIEHA B (k]/kg » C), HIBENRIAREL (k] /kg -« C)
Tr, Ta : ZNENATREBIRE (C) . FIHBRFUEEE (°C)

b : HADZERE (%)

\Y : I fE IR (km®)

RF : B (%)

CE : (%)

LF : 7T NEBE (%)

PL : 77 v MEEHIRE ()

KEETHWOLNTWENT A—=FOfE% 1 DIZRET D Z L IT@FRETH Y | NiEEMEL
STWD, 2D, Mt FRREITETH HE T IV a i Fika A U CERmIIcRT v v
XY NERDDZENZN, SRIORBIZEWNTH ZOFELAWEM Lz, 7 i TiE, /357
A= IHDLFEEDOEE b > - MESMEE L CERESN, TOHE/BELHDMESMD -T2
MEEFFOMEE 725, K 11-42 12733 X9 RERR 2V LIZ=ARROMRSAREE oD (K
KM & B/AMED B BR SN TV DGR, RKE & fo/MER OCREEI RSN TV DLIHEITE
AIEOZHMBEH SN TND Z EBZWN),

HreA S RS - ATRI R OJE 2%, AR & B I h/ME 1,800m, Seffi 2,000m, f KAl 2,200m & 4K
EL. SAESME Lz, Fio. BREICOWTITHIBSED S5 7 E 2 LT
IME & FRIEZRGE L. JEE A & UTe, BRI B IRRILR A & i 2 T &bt b
ZLICEk o TRDOEND, I, W &R OW I EIEER R EIc L 5
BREBBETH D,

R4 R R ORI RIS « &M & SIS T U IR EE (Na-K-Ca) % B8 JE VL oD AR i
&Ly BARMEIZ 20°C NG U 72 Ml 2 S i, e Ml 20°C NG L 7 & de R AE & A
EL, “faEmAfE Uiz, FIABRFUREIX, 14U —FREBE L T80C LT
Lz, 7B, 77 v a FXO%EIL180°CT—E L IKE LT,

AR AR OHE R 3 D MR TR, B ME. REEE, RORMEZ Z 24 2,400kg/m?,
2,500kg/m?, 2,600kg/m® & KE L = fAfeorAi, HAERLIRTOHIE 2355457 % His ©
WXL i/ IME & KA A& 2 2,600kg/m® & O 3,000kg/m® & lGE L, A E L
77

EARE . RIS O AR L, s/ME & RRMEE Z i 0.7k/kg-°C KT 1.0kJ/kg-
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°C LRE L, HA & Lz,

A ZERRE AR O MBS AT D R T, B/ME & BRREA 22 5% K O 10% & RE
L. AL O I8 235403 2 M T, fe/dMil & e K% 224 1% K% 1Y 5%
LIRE L. B L,

TARDEEE K OB - JE SN DITRBIRE, JENbARRRE b LICHEM L,

B 0 % —fRAICEREO 25 FREDEE SN TVWAHZ b, R/MELRKEEZZNE
A 25% K N125% LRE L, R A L Lic, ok, 77 v v a ¥ A4 T7OHEIL,
/MBS KB A Z L E A 12.5% K TN 25% & L7z,

BHNE . NA TV =V AT LEBE L ThoME, BfEfE, BKREZZEE 1.9%., 6.3%.
114% ERE L, ZARSME Lz, 7B, 77 vva XA TOEET, RMiL
RKRMEZZNEN 12%% N 14% L LTz,

7Ty MEEHR RO T T v NEEE - 7T 2 MERHIIL 30 £, 7T v ME#FIL 85% TF
NEN—E LME LT,

P(x) P(x)
Xmin Xmax Xmin Xmod Xmax
(a) rectangular distribution (b) triangular distribution
X, = Minimum value Xna5 Maximum value Xnoq— Most likely value (mode)

R VERK)

11-42 i€ L7 RER 54T

ANTIRT A =2 EHBRT v X VEEREROF (I 2327) 2K 1431277, IR T OHEGKRT
V¥ VL B0% DS T 2.00MW & FHR &7, 7eds, WP EIRE O FARAE LY 100°CAH T d 5 i
X, R BR AR AT &Il L, 3R R N B R LT, 750 O R O MEVE IR &3 R AL RIZ oW T
RGBT 1A, EEESHRE S TS, BHFHEZIT> T ATz F ) —
XEBELREL TBEMLEZSES, FHEHRSORED SNZHEVERRT > v L OAFHIKN
26MW, ¥t r%Z27 7 v arBELRE L TEHELESGA, I 50MW L IEFIZ/NSWEE o7z
(% 11-16).,
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4.0%

Frequency

3.0%

2.0%

1.0%

0.0%

10
Output (MWe)

100 44
90 i Mo

12 14
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18 20

80 + RY

70 + A

60 | N

50

40

Frequency(96)

30

20 1
10 _.‘x
0

nnnnnnnn

;;;;;

‘‘‘‘‘‘‘

s sy oy g

Recovery factor (-)

0.025

0.125

Rock Specific Heat (kJ/kg°C)

0.70

1.00

Reservoir Average Temperature (°C)

115

155

Reservoir Average Pressure (MPa)

10.0

Heat-Electricity Conversion Factor (%)

1.9%

6.3%

11.4%

Plant Life (year)

Load Factor (-)

0.85

Abandonment Temperature (°C)

GRAHIERL)

1-43 Fo T HNafifrzimf LS REIEIC L 2HBURT o v VEREREE (S 32T)
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#1121 HEVR T v v LR AR

Field Name Estimated Potential (MW) Remarks
Surveyed Minera 2.00 Assuming binary system plant
areas Thimbo 2.38 Assuming binary system plant
Rwagimba 4.52 Assuming binary system plant
Rwimi 1.81 Assuming binary system plant
Not Surveyed o 14.90 Assuming binary system plant
areas ioiro 38.89 Assuming plash type plant
Total 25.61 Kibiro assuming binary system plant
49.60 Kibiro assuming plash type plant
(CLESGik(E9)
11-6 IRIZHE R ECE I E

EIA (DWW TIE 1998 40 EIA BUE M TN 1997 SEFATD EIA A R oA 3D, KEIATA KZ
ANTIMAT, ¥ 2= A RTA o Z28HFTH Y, =x/LF— L FLILBHFE (mining)k 7 % —d
A RTAUPERR STV D

EIA S FEIZOWTIL, EIA A KT 4 2@ Annex 3 |2 EIA XfRFEV 2 "3 dH D, HEVEE
FHEZOWTERI A M6, EIZENA 7T AT 7 F % —(11. Electrical infrastructure) 23 B
L. L6 Mining)lc b B EN2 D EESND, L LR L, tRFEOHNLE /e 813 E
LTEHd, A7V —=u 77 vt AOERET Full EIA OXRNE I EYlrdsZ & &> TW
Do T2, UZV A MIHSETHLZEY AN THY , REHOFES A FIZONWTHERT Y —=
77 at AOFERIZIGE T RINEIA 2B 528580805,

EIADFfE 7 v —% X 11-44 |27, EIA Fi & WL, FEFEMIERD EIA REF L2 EFRE
& HE T (National Environmental Management Authority: NEMA)IZ$2H L THh Bk 180 H [ THEGE Tt
TERSETT 5, BHEIL, YEMH I L EHHTH L, ZOWED S B, IEEIZOWWTIEL 21 H¥EH
WM. FUllEIA 1E 30 =3 HNT NEMA 22 b FEFEMERICHEE T 1 — RNy 7 3¥MToihd, EIADF
for X B FHIL, 1998 40 EIA BUEICH#i D& FEENBIE LA ST\ %, EIA Ji# X NEMA B8k
HEZEOBRNERTE D,

EIA DAL, EARRIIC NEMA NETITH0, 5 'E T (lead agency) & UMBdEE District office 12 EIA
WMEENEMN S, = A2 b &R D (stakeholder consultation), RIEZRIEICS>W TR EE S
(Technical committee) 23 fHA%k <45 Z &3 b 5,

Rk (public hearing)lx, MIBERERMICHOWTHEIND Z 03 H 5, @HIL, EIA LA— hOH
~U—%NBL, 2 A MZHEOEXEZR->T5, EIA LR— FOW~ U —OARIE, BIHEEIZR
Eh. NEMA KERE, AEREME, ~ 47 L L RS, District O8R5/ £ 72 13% T cirbh b,

IS « FRBIERIC OV L, A8 E LTEIA THNA—T 508’ H 50, BIATO EIA H
A KT A 2 TREIED R, EIA EBIIZ RAP OEREZ RO D HE TR, WB OHA KT A
VIR ERBEBITER L TS, HHIRGG - (ERBEAT, RHRFEOHT S District Land Board 73
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(ZHHIAR AR D TR Z 2OV THY T 5,

Full EIA Z 24 % EIA ZA&GRFHE & BUTFE A EIMERNIZ & V| BIEFM 300 FRRREE O T & 23 E i
ENTWD, Do 5, 30 HFRERENRZFALF—L 7 ¥ —ThHV, EiICalRBICEELZLOTH
D

BAFEFEICM E O BEARREMBIT, ERBER, @FREE. A RREVERSTHDH, NEMA (2
£ % L HIBBAFRE FHIZ OV TIE NEMA TIIRRBR A 202 BREEAESEUE FOREFEIZOWTIT
ELBmblane Dz & ThoTohd, HFHAI & FBEFTER DO ENENDEMET EIA Fhi & S %E
ERBHEBEISNDEDZ &,

#£ 122 UH U AEOEEREEES - MU

No. ERA
1 | The National Environmental Act, Cap 153 (Commencement 19 May, 1995)
2 | The Environmental Impact Assessment Regulation, S.I. No. 13/1998
3 | Guidelines for Environmental Impact Assessment in Uganda, NEMA, 1997
4 | Sectoral Guidelines for the Environmental Impact Assessment Process for the Mining Sector in

Uganda (Draft under review process), NEMA

5 | The National Environment (Standards for Discharge of Effluent into Water or on Land)
Regulations, S.I. No 5/1999

6 | The National Environment (Noise Standards And Control) Regulations, 2003

7 | The National Environment (Hilly And Mountainous Area Management) Regulations, 2000

8 | The National Environment (Management Of Ozone Depleting Substances And Products)
Regulations 2001

9 | The National Environment (Access to Genetic Resources and Benefit Sharing) Regulations, 2005
10 | The Mining Act, 2003

11 | The National Forestry and Tree Planting Act, 8/2003

12 | The Water Act, Cap. 152

(&¥H NEMA
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| DEVELOPER '

SUBMISSION OF PROJECT BRIEF TO THE
AUTHORITY AND TO LEAD AGENCY

SCREEN 1 SCREEN 2 SCREEN 3

(ANNEX 2) (ANNEX 3)

WHETHER PROJECT WHETHER

ISEXEMPT FROM PROJECT

EIA REQUIRES
MANDATORY EIA

WHETHER ADEQUATE
MITIGATION
MEASURESHAVE
BEEN INCORPORATED

SCOPING

T.0.Rs I
REVIEW OF T.0.Rs '

EIS STUDY AND COLLECTION OF
INFORMATION

v

PREPARE EIS

REVIEW AND COMMENT ON EIS

APPROVAL OF EIS

DECISION ON PROJECT

| ACTION BY DEVELOPER '

OUTPUTS/INPUTS
PROJECT BRIEF FORWARDED TO
LEAD AGENCY

AUTHORITY AND LEAD AGENCY
CONSULTATION ON PROJECT
BRIEF

CERTIFICATE OF APPROVAL OF EIA

STAKEHOLDER CONSULTATION
ON SCOPE

AUTHORITY, LEAD AGENCY AND
STAKEHOLDER CONSULTATIONS
ONT.O.Rs

PUBLIC AND STAKEHOLDER
CONSULTATIONS

PUBLIC AND STAKEHOLDER
CONSULTATIONS

EIS

LEAD AGENCY AND PUBLIC
COMMENTS AND REVIEWS

ANY FURTHER STAKEHOLDER
AND LEAD AGENCY COMMENTS

CERTIFICATE OF APPROVAL OF
THE EIA

RECORD OF DECISION

(& NEMA (1997)

11-44 EIA LR — MK OER 7 ot 2
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I SEDZERDREE
111-1 2 E R D FF
HI BNV RIS = 3L X — R A MM R TE L7 WMIEFE A A RET R L ¥ —D 1 DL RAHZ LN T

5o BIRE LTIE, ZHIEERE L EBAREZ L0 XN TIXdH 22, BB OBRERIT IR
FINZ B 720 &<, 90%IT < DBEIHREZFE L CWAREN LY, R—An— FE2HIBEFRDO 1
ERDZENTE D, -, WUIRITREBEEHROEICT T v FORSTE - EIRA T2 IEEMICh- 5%
ELTRBENARETH D,

IR & U TR TRE A VS TR 1, B R L X — O IEMREL A & L COKRDIELE, IRE (Bl xv

SIS EE 1213 200°C Z i 2 A IRENEH RO D, £ 31 F U =B HFXNOLEITIL100C
L Z DIRED RSO b D, PRI O RE R (B, e &) THERK S LTV 2 MR AT o
BB ARMEN R L, BAKBBNER STV, Ll HTFIZEN D HADBRAE., BlsMTH 5 L0
D —HEANTITFEARPEAMR Y, HEITHE g & 78 O #EH KB I LR T KOS I X D iR i A & i
FoEMfIND LD, HBRREEE S X O IRR L HEKERE (V' —2) OIFER KNI
EENnb,

IHETICHR TR STV 2 BT R 1T, WidirE e & AL g AT E g & 1o K3
DT ENTED, WMEBITHEIE T, BRI S T 5 28R IS BT E SR ST b
(K 111-1 28, W@ E B o5 RO B NIBEFO SR (HUE) ICWiE a4 4 U S8 5, AR R,
KRG D BT JEIZWT IR WAL S VTR (AT 5, HIBTRE T8 0 _BIT IR 2 ¥ K e
X FEAEDEAE, ARXA T Z A NOFETHEST oMb ShIEAaTH D, 2D X 5 7ok
TAEFERIZ, 200°C (23 72 72 VIR EE CTOK— S AREFERHIC L > TEEIZ b6 Shd, 20X 57k
HEEKEIL, IRPGRE T LI LIRIEKIRTE (V' —2) L LTRHEN S,

% ALVE BRI S Tl BAKPED BB IS BT EEET D (K 112 BI) , Hlgiryk
VAT Wi E LT D Z ENEL BRI O RIZIED 5 #EH K 1350 < IR U 72 RS BEI A T 72
ED LD RE IR L o THERESILTWDIGENREZ W, 1272 L, 2 ORI S 5 HE T g
OFNFHERR D720, 228, 2 ORNTHYE S5 MBI 8 ISR ST D BRI, £< 08
A, RS E D S SN T D Z ERZ,

HIEABHSE 2 180D B2 Y 72 > TId, HIBEAIC L 0 T O MRS - MBS 2 40E 5 2 L N EE
Thd, Thbb, MBEREIC L > THIEITHEONE - R0 2405 Z ko b b, A
IZ Ko THEE S V7 BT REJE OATIE - IRAS V1L, FRATEOMHNC XV R - MEE S 7, HIZITHE S
DARBMNA LV FEL RSN D,

BFREJE T D7k (H20) 78 ED & 9 A TIEL TV A MNIT L » THIBITFREB 2 0 FET 5 2 &0 b 5,
BUK BT O5A . IR E T OKITIEAR & L THEAE L, ZRKUEIR TR T8 O35-A 13k & <
WNEAFT 2 2 FRRE CTARBIFIET B, 7o, A TIED D0, BBARKORECTARNTFET HHE5LH
%o ZRRAFE R OBIKIEICIZ K 2 TR 2 B L, Ukl o E @ —MRAcIiTZE L
W, 7272 L BT O A BT T R EBUKEDNBUKEBATEE LD b E D,
ML e DB THOE LV TTR VI AV v MDD, A AT B 1L EUK SR e
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JED EICRENTWEEEN 255 (K N-32), Z0 X ) RSB, LIZLiIE
AF—=LF v v T EMEND, WL OOMBMIE TlX, mWART v Y VR F T 5 IR
JRIRSTZATF —AF v v TRRDLINTND, 2B, AF—AF v v F13#EKEO TEHICED Hi
DI ENZ, MBS B AERE SN DR - BUKOMIR L, HBIEERT OEH &M 2 Retd DI EE
RERE T2 D, EO XD REK - BUKDPERE SN D T, LRI X - TRET S, iR A RE) -
M HERERIC L > T OMERBREES LD,

HIZRIR DAL R e MR IR, @R T COK =S4 RRR HoS. COz 72 & D 77 AR5y DALF G K
S THEBIND, HEHIEIETO FA M CIX, MBGFEIR DL EH R AN BT RS g OO FEPEREAf 0 3
TRRE 7R E DA B2 T D, KRS, CIRIZAE SN2 @IROIRREKIL, 200C &8 2 5 IRE D
BOK AT ICHE LI-BUKTH D Z L NE W, i RSO BT B Rk 24084 % k
THETHD, B SO BB S D IREIAKSMESR AT A & iR TR g I Bk LT 5 AlRerE
MDD, ZhD DU FEMR TR Z LB EETH D,

GRAERL)
Hh EART R B
GRAERL)
X 1-2  Z5LE H s 28 g oD 151
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% & Kk 8 S ARSHEFEE -
7 "
A
Bk SRR
v
9/
[
(A )

4 1N-3 BUKEBRRTRE O IR S R 2R R BOR T R E o1

111-2 #hZVE REA 5 D —HRBIR N

HEVEIR OBIRIZIIBRRE ) A7 3ES, Theb b, BIROBAARI (OAFECHER L) 2HT
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Location No. Ka0l DATE 9-Oct-13

Place Name Kagamba DISTRICT |Kabale

Cordination;

Longitude (E) [29.99716 Latitude (N) [ -1.32024 |Elevation | 1805[m
Water sample No. [Ka01

Temperature 28.4 °C Air Temp 17.4 °C

pH 7.1 (29°C) Remark;  |pond, diluted

Electric conductivity 50 mS/m

Rock sample No.

Ka01

conglomerate

Geological condition;
The basement rocks are composed of MesoProterozoic meta-sandstone and meta-conglomerate. The

foliation of these rocks strikes N45°W dips 90°W is distributed around this place.
The lineaments are developed in ENE-WSW and NE-SW directions.

Discription;

This place is located at the roadside of the Kabale—Katuna road of Kagamba area, being approximately
8km south of Kabale Town. The hot spring is gushing out from unconsolidated sediment in the place. The

small pond and wet land are developed in the vicinity.
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Location No. Kr01 DATE 9-Oct-13
Place Name Karungu | DISTRICT |Kabale
Cordination;
Longitude (E) 29.87281 Latitude (N) [ -1.07401|Elevation | 1831[m
Water sample No. [Na02
Temperature 61.7 °C Air Temp 22.0 C
pH 6.7 (59°C) Remark;  |bubbling
Electric conductivity 86 mS/m
Na02 phylite
Rock sample No.

Geological condition;
The rock is composed of Mesoproterozoic phyllite and meta-sediments. The foliation of these rocks

strikes in N35°W, dips 80°W. This place is situated in the intersection between NW-SE trending clear
lineament and NE-SW trending minor lineament.

Discription;

This place is located at the Ishasha River valley in Karungu area, being approximately 20km nouthwest of
Kabale Twon. The hot springs are gushing out from unconsolidated sediments or through the fractures
developed in phyllite outcrop of the river bottom. A hot spring is flow out of N60OE trending joint in situ.

Hot spring

Hot spring

JCA Nt -2 WJEC and MMTEC
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Location No. Bu01 DATE 9-Oct-13

Place Name Bubale | DISTRICT |Kabale

Cordination;

Longitude (E) 29.95998 Latitude (N) [ -1.23178|Elevation | 1811[m
Water sample No. (Mn01

Temperature 29.5 °C Air Temp 20.0 C

pH 6.1 (29°C) Remark;  |bubbling

Electric conductivity 76 mS/m

Rock sample No.

Geological condition;
The rock is considered to be composed of meta-sandstone and conglomerate. No lineament is developed

in this place.

Discription;
This place is located at the roadside of the Kabale—Kisoro road of Bubale area, being approximately 4km
southwest of Kabale Town. The hot spring is gushing out from unconsolidated sediment in the end of

slope. The small pond is developed in the vicinity.
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Location No. Mu01 DATE 9-Oct-13
Place Name Mulore-Nyakabungo DISTRICT |Kabale
Cordination;
Longitude (E) 29.85442 Latitude (N) [ -1.14709|Elevation | 1971|m
Water sample No. |-
Temperature - °C Air Temp |- C
pH - Remark; -
Electric conductivity |- mS/m
Mu01 limbergite
Rock sample No.

Geological condition;
This area is underlain by Quaternary limburgite lava. The lavas have vesicular texture and contains

granitic xenoliths which derived from basement rocks.

Discription;
No spring.

& b T

Outcrop of lava flow ,

Outcrop-of lava flow
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Location No. Ru01 DATE 9-Oct-13
Place Name Rubaare DISTRICT |Ntungamo |
Cordination;
Longitude (E) 30.08225 Latitude (N) [ -0.89426|Elevation | 1377|m
Water sample No. |-
Temperature 52.0 °C Air Temp 19.5 C
pH 7.3 (52°C) Remark;  |bubbling
Electric conductivity 165 mS/m
RuOla travertine
Rock sample No. [Ru01b pegmatite

Geological condition;
The rock is foliated and massive granitic rocks with a great amount of pegmatite vein. WNW-ESE

trending lineament is developed in this place.

Discription;

This place is located in Rubaare area the left bank of wide valley, being approximately 20km west of
Utungamo Town. The valley is approximately 1km width, WNW-ESE trending. The hot spring is gushing
out from foot of slope south side of valley. The small ponds is developed in the vicinity.
There are huge amount of travertine limestone around the hot spring.

Hot spring

_1

Outcrop of granitic
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Location No. Ki0l DATE 10-Oct-13

Place Name Kisizi | DISTRICT |Rukungiri |
Cordination;

Longitude (E) 35.25440 Latitude (N)  3.57560 [Elevation | 1045 m
Water sample No. |- |

Temperature 29.1 °C Air Temp 215 C

pH 74 (1C) Remark;  |no smell, no tastes

Electric conductivity 32 mS/m

Rock sample No.

Geological condition;
The rocks are silicified gneiss very much by affected quartz dominant pegmatite intrusion. In particular,

there are a lot of big boulders ranging 1 to 5 m in size in its vicinity. E-W trending lineament is
developed in this place.

Discription;

This place is located in Kisizi area, being approximately 20km south of Rukungiri Town. The hot spring

is gushing out scree deposits made up of gneiss.The hot spring is utilized as daily use.

JCA - 6 WJIEC and MMTEC



777V AR 7 ) F1 EABHTELS $R B I HRINAE - WEREEE T7AFIVLR=F  (THVK)

Location No. Rb0O1 DATE 10-Oct-13
Place Name Rubabo | DISTRICT |Rukungiri |
Cordination;
Longitude (E) 29.94488 Latitude (N) [ -0.90198|Elevation | 1309|m
Water sample No. [Na0l1
Temperature 57.5 °C Air Temp 22.0 C
pH 7.0 (53°C) Remark;  |bubbling
Electric conductivity 124 mS/m
RbO1 schist
Rock sample No.

Geological condition;
The rock is schist of the basement. The foliation of these rocks strike N35°W, dips 80°W is distributed in

this place. The place is situated in the intersection of WNW-ESE and NE-SW trending minor lineaments.

Discription;
This place is located in the left bank of river valley of Rubabo area, being approximately 12km east-
southeast of Rukungiri Town. The hot spring is gushing out through the fractures developed in schist.

il

THot spr.ing

JICA Mt -7 WJEC and MMTEC
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Location No. Bi0l DATE 10-Oct-13

Place Name Birara | DISTRICT |Rukungiri |
Cordination;

Longitude (E) 29.88278 Latitude (N) [ -0.88771|Elevation | 1288[m
Water sample No. |-

Temperature 61.0 °C Air Temp 23.4 °C

pH 6.7 (50°C) Remark;  |bubbling

Electric conductivity 141 mS/m

Rock sample No.

Geological condition;
Gneiss and granitic gneiss are distributed in this place.
NW-SE trending major lineament parallel to the river is developed very well.

Discription;
This place is located in Birara area, being approximately 12km west-southwest of Rukungiri Town. The
hot springs are flow out from bottom of gouge. There are 4 hot springs in both sides of the river.

= o
Hot spring' .4

Hot spring ; e \ ,
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Location No. Mi01 DATE 10-Oct-13
Place Name Minera | DISTRICT |Rukungiri |
Cordination;
Longitude (E) 30.01129 Latitude (N) [ -0.90385|Elevation | 1344[m
Water sample No. |-
Temperature 56.2 °C Air Temp 24.0 C
pH 6.9 (49°C) Remark;  |bubbling
Electric conductivity 240 mS/m
Mi01 |biotite-gneiss
Rock sample No.

Geological condition;
The rock is composed of biotite gneiss, having foliation strikes N40°W and dips 80°W. WNW-ESE

trending minor lineament crosses the place.

Discription;
This place is located in Minera area, being approximately 15km southeast of Rukungiri Town. The hot
spring is gushing out through the fractures of gneiss. The hot spring is utilized as daily use and a small

facility was made for that.

=
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Location No. Ih01 DATE 11-Oct-13

Place Name lhimbo | DISTRICT |Rukungiri |
Cordination;

Longitude (E) 29.81719 Latitude (N) [ -0.68512|Elevation | 1019|m
Water sample No. [1h01

Temperature 69.0 °C Air Temp 22.0 C

pH 8.7 (61°C) Remark;  |bubbling

Electric conductivity 98 mS/m

Rock sample No.

Geological condition;
The place area is located at a boundary between basement rocks and Quaternary rift sediments the

western Rift Valley. There is no specific structural feature on the image.

Discription;

N10°E direction.

The hot spring are utilized as a spa. This area applies to the forest reserve area.

This place is located in the Ihimbo area, being approximately 15km northwest of Rukungiri Town. Hot
waters are seeping out from Quaternary alluvial rift sediments.There are two hot springs aligned in

JCA
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Location No. Kn01 DATE 11-Oct-13

Place Name Kanyinabalongo DISTRICT |Rukungiri |
Cordination;

Longitude (E) 29.78933 Latitude (N) [ -0.64318|Elevation | 989|m
Water sample No. [Kn01

Temperature 36.3 °C Air Temp 316 C

pH 6.7 (36°C) Remark;  |sulfate tastes?

Electric conductivity 104 mS/m

Rock sample No.

Geological condition;
The place is located on Quaternary rift sediments area of the western Rift Valley.

NE-SW trending minor lineament is situated in this place.

Discription;
This place is located in the Kanyinabalongo area, being approximately 20km northwest of Rukungiri
Town. Hot waters are seeping out from Quaternary unconsolidated sediments. The wet land and the small

pond are developed in the vicinity.

Hot Spring’

/ﬁd ' T

Eianoi

5 "Wet land
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Location No. KmO01 DATE 11-Oct-13

Place Name Kiruruma | DISTRICT |Kanungu |
Cordination;

Longitude (E) 29.74691 Latitude (N) [ -0.66558|Elevation | 1013[m
Water sample No. |[Km01

Temperature 36.0 C Air Temp |- C

pH 7.3 (35°C) Remark;  |bubbling

Electric conductivity 112 mS/m

Rock sample No.

Geological condition;
The place is located on Quaternary rift sediments area of the western Rift Valley.

NNE-SSW trending minor lineament is situated near this place.

Discription;
This place is located in the Kiruruma area, being approximately 5km west-southwest of Kanyinabalongo
hot spring. Hot waters are seeping out from Quaternary unconsolidated sediments. 20m high cliff which

consists of stratified sediments is behind the hot spring.

R ]

Outcrop of Quaternary

JCA Nt - 12 WJEC and MMTEC
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Location No. Kt01 DATE 11-Oct-13

Place Name Kitagata | DISTRICT [Sheema |
Cordination;

Longitude (E) 30.16074 Latitude (N) [ -0.68038|Elevation | 1478|m
Water sample No. [Kt01

Temperature 64.0 °C Air Temp 21.4 °C

pH 7.7 (57C) Remark;  |no smell, no tastes
Electric conductivity 118 mS/m

Rock sample No.

Geological condition;
The rock is composed of banded gneiss. The foliation of these rocks strikes N45W, dips 90. NE-SW

trending major lineament is developed very well.

Discription;

. . #Hot spring

This place is located at Kitagata area, western part of Sheeme district. The hot spring is gushing out

through the fractures of gneiss.
This hot spring is utilized as one of the biggest public spa.

JCA

It - 13
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Location No. Mh01 DATE 12-Oct-13

Place Name Muhokya | DISTRICT |Kasese

Cordination;

Longitude (E) 30.04698 Latitude (N) [  0.10264|Elevation | 1001|m
Water sample No. |[Mh01

Temperature 42.0 °C Air Temp 22.3 °C

pH 7.2 (42°C) Remark; |taste SO4

Electric conductivity 360 mS/m

Rock sample No.

Geological condition;
This place is consisting of Quaternary colluviums sediments. There are gneiss boulders on the surface. A

great amount of lacustrine limestone, which is not travertine limestone, is distributed around the place.

Discription;

This place is located in Muhokya area, being approximately 10km southwest of Kasese Town. The hot
springs are gushing out from unconsolidated slope deposits on the gentle hill.
Lime factory was established in this place.

Rift valley

JCA
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Location No. Kb01 DATE 12-Oct-13

Place Name Kibenge | DISTRICT |Kasese

Cordination;

Longitude (E) 30.0546 Latitude (N) [  0.18739|Elevation | 1071[m
Water sample No. [Kb01

Temperature 46.6 °C Air Temp 25.0 C

pH 7.2 (46°C) Remark;  |no smell, no tastes
Electric conductivity 370 mS/m

Rock sample No.

Geological condition;
This place is consisting of gneiss basements. There are gneiss boulders on the surface. NE-SW trending

major lineament is developed, which is considered to be rift margin fault.

Discription;

'lll""--

kSl o
. Boul%‘l‘of gneiss

g

Hot‘spri'ﬁg

This place is located in Kibenge area, being approximately 5km west of Kasese Town. The hot springs
are gushing out from unconsolidated deposits.
The hot spring is utilized as a public spa.

JCA
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Location No. Nd01 DATE 13-Oct-13
Place Name Ndugutu | DISTRICT |Kasese
Cordination;
Longitude (E) 30.09586 Latitude (N) [  0.29324|Elevation | 1230[m
Water sample No. |-
Temperature - °C Air Temp |- C
pH - (C) Remark; |-
Electric conductivity |- mS/m
Nd01 travertine
Rock sample No.

Geological condition;
This place is consisting of basement gneiss. There are gneiss boulders on the surface. N-S trending major

lineament is developed, which is considered to be rift margin fault.

Discription;

This place is located in Ndugutu, being approximately 10km north of Kasese Town. Travertine limestone
(old spring deposits) making various sizes of pools develops very well on the surface. The cold springs
are flow out from these travertines.

Hot springs, Ndugutu and Rwagimba, are aligned in N-S direction controlled by the rift margin fault.

JICA 7t - 16 WJEC and MMTEC
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Location No. RwO01 DATE 13-Oct-13

Place Name Rwagimba DISTRICT |Kabarole

Cordination;

Longitude (E) 30.10631 Latitude (N) [  0.47695|Elevation | 1556[m
Water sample No. [Rw01

Temperature 68.7 °C Air Temp 27.0 C

pH 6.6 (68°C) Remark; |a little salty tastes

Electric conductivity 650 mS/m

Rock sample No.

Geological condition;
This place is consisting of gneiss basements. There are gneiss boulders along the stream.

Discription;

This place is located on the bottom of V-shaped valley in Rwagimba area, being approximately 30km
southeast of Kasese Town. The hot springs are gushing out from unconsolidated deposits of river. Hot
springs sit both side of the river. The place is very remote area far from the village.

Hof spring e T3
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Location No. Rm01 DATE 13-Oct-13
Place Name Rwimi | DISTRICT |Kabarole
Cordination;
Longitude (E) 30.21778 Latitude (N)|  0.38668|Elevation | 1109[m
Water sample No. |Rm01
Temperature 25.0 °C Air Temp 28.0 C
pH 6.3 (26°C) Remark; bubbling hard, red soil
Electric conductivity 420 mS/m
Rm01 Cemented pebbly deposite(travertine)
Rock sample No.

Geological condition;
This place is consisting of gneiss basements. Quaternary lapilli tuff is distributed widely just north of this

place.

Discription;
This place is located in Rwimi area, being approximately 25km northeast of Kasese Town. The hot

springs are gushing out from unconsolidated deposits.
Hot spring sits banana field. The mound 1 m high of travertine limestone is observed close to the current

hot spring.

L
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Petrography sheet No.1

Field Kagamba(Ka01)

Plane-polarized light

Crossed-polarized light
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Description

Rock name : Conglomerate

This rock consists of quartz grain, pebble of quartz and muscovite.

The matrix mostly consists of opaque mineral and looks like dark reddish purple to
naked eye. It is considered hematite from result of XRD analysis. The maximum grain
size is around lcm, and a lot of particles of around 0.5mm are included.
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Petrography sheet No.2

Karungu(Kro01)

T, v
Muscovite \ Y

Plane-polarized light
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Rock name : Phyllite

Description

The rock mainly consists of quartz, muscovite and hematite.
Quartz and muscovite are less than 0.1mm in diameter.

Pseudomorph laths consist of fine opaque minerals. The intergranuler of quartz and
muscovite are filled up by very fine opaque minerals.

Cleavage with orientation of mica is developing.

JCA
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Petrography sheet No.3

Murole-Nyakabungo(Mu01)

Description

Rock name : Basalt

The rock is olivine-pyroxene basalt. Phenocrysts are less than 1.5-2.0mm in diameter.
The porous groundmass consists of volcanic glass, plagioclase and opaque mineral.

R —21
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Petrography sheet No.4

Field Rubaare(Ru01a)

Plane- polar1zed light
'
e

S
v

A

Calcite

N

Rock name : Travertine

The rock consists of calcite and matrix of brown clay mineral.

Calcite is less than 0.5mm in diameter.

Description

The rock shows porous texture.

JCA M —22 WJIEC and MMTEC



777V AR 7 ) F1 EABHTELS $R B I HRINAE - WEREEE T7AFIVLR=F (THH)

Petrography sheet No.5
Field Rubabo(Rb01)

- - w&‘\:_’_; "y
k\ ™ Blptlte

T

Rock name : Schist

The rock consists of mainly quartz, biotite and muscovite. Biotite and muscovite show
parallel alignment.

Description

Quartz are around 0.2-2mm in diameter, show mosaic texture and undulatory
extinction.

Muscovite and biotite are 0.2-0.5mm in length and cleavages are developed.
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JCA

Petrography sheet No.6

Field Mineral(Mi01)

Plane-polarized light

. Muscovite

™ e
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Crossed-polarized light

-3 ~

.

Description

Rock name : Gneiss
The rock consists of quartz and microcline mainly with biotite and a little muscovite.
The rock shows equigranular texture around 0.5mm grain size. Mica has orientation.

Small amount of chlorite are observed.
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Import file KaO1a_00000.asd_high.txt
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Import file KaO1c_00000.asd_high.txt
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Import file Kr01a_00000.asd_high.txt
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Import file MuO1a_00000.asd_high.txt
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Import file RuO1a_.00000.asd _high.txt
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Import file RB01a_00000.asd_high.txt
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Import file Rm01_00000.asd_high.txt
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Location Sample No. Measured Quartz | Chalcedony Na/K
temp. (°C) | temp. (°C) | temp.(°C) | temp. (°C)

Kagamba UG05-15 |35 739 418 3389
Karungu UG05-16 |65 101.1 70.7 153.9
Bubale UG05-17 (34 62.6 30.3 194.7
Rubaare UG05-18 (54 138.8 112.1 134.6
Kitagata UG-05-19 |66 120.1 914 136.1
lhimbo UG05-20 (70 83.8 522 96.0

Kanyinabarongo UG0521 |38 85.0 534 136.4
Birara UG-05-22 |63 136.1 109.1 155.8
Rubabol UG05-23 (58 125.0 96.9 136.2
Rubabo? UG-05-24 |60 123.2 94.9 137.0
Kiruruma UG05-25 (36 108.2 78.4 183.9
Kisiizi UG05-26 |30.1 58.6 26.4 n.a.

Minera UG-05-27 (58 126.8 98.8 128.1
Kabuga UG05-29 |42 104.0 738 100.2
Kibenge UG05-30 (48 97.5 66.8 121.6
Ndugulu UG05-31 |22 79.7 47.9 1413
Rwimi UG05-32 (24 133.2 105.9 250.3
Rwagimba UG-05-33 |69.2 114.3 85.0 93.1

Kanangorok-1 UG-05-58 |60 138.4 111.6 139.4
Kanangorok-2 UG05-59 |42 145.0 119.0 146.0
Kanangorok-BH UG-05-60 |38 144.9 118.9 153.2
Kaitabosi UG-05-61 |48 26.9 -3.1 93.7

Amoropii UG05-62 |58 111.3 81.8 98.5

Panyimur (Okumu) |UG-05-63 (45 1129 83.6 95.4

Panyimur (Avuka-2) |UG-05-64 |35 104.6 745 139.6
Panyimur (Amuru) |UG-05-117 |49 78.7 46.7 82.5

Amuru UG-05-118 |48 114.0 84.7 106.8

7 —30

(From Armannssonn et al, 2007)
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T-Si0, (adia.)

T-Si0, (cond.)

T-Si0, (chal.)

T-Si0, (a-crist.)

T-Si0, (amor.)

TNa-K (Truesdell)

TNa-K (Fournier)

TNa-K-Ca

Tna-K-Ca-Mg

TAMg

TKMg

JCA

1522 - —273.15
5.75—-1og(T - Si0,)
1309 - —273.15
5.19 —log(T - SiO,)
1032 - -273.15
4.69 —log(T -Si0,)
1000 - —273.15
4.78 —log(T - Si0,)
731 - —273.15
4.52 —1og(T - Si0,)
856 —-273.15
0.857 + log(Na/K)
1217 —-273.15
1.483 + log(Na/K)
1647

T-Si0,: mg/L

T-Si0,: mg/L

T-Si0,: mg/L

T-Si0,: mg/L

T-Si0,: mg/L

Na, K: mg/L

Na, K: mg/L

—273.15

log(Na/K) + 3xlog(~/Ca/Na)+2.24

1647

JeaNa < 1% 713

log(Na/K) +4 /3 x log(\/a/Na)+ 224
B=1/3, TNLSOFE, B= 4/3

1647

T7AFIVLR=—F (THUER)

Fournier (1977)

Fournier (1977)

Fournier (1977)

Fournier (1977)

Fournier (1977)

Truesdell (1976)

Fournier (1977)

Fournier and
Truesdell (1973)

—273.15 > 100D

Na, K, Ca: mol/L

log(Na/K)+ Sxlog(,/Ca+Mg/Na)+2.24
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6. 温泉水の地化学温度計算式一覧
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Probability Distribution of the Geothermal Potential for Minera
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Text Box
7.　モンテカルロ解析を適用した容積法による地熱資源量計算結果
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