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# 3-2.18 MT BEARLSEAESR (1/2)

Station Easting (UTM) | Northing (UTM) Elevation (m) Station Easting (UTM) | Northing (UTM) Elevation (m)
G01 763050 9821752 2187 G62 759465 9807252 1993
G02 762337 9822242 2163 G63 761833 9806835 2096
G03 756596 9802914 1809 G66 755405 9805398 1726
G04 765936 9817136 2395 G67 753380 9804918 1505
G05 767400 9814946 2744 G68 756705 9805781 1781
G06 760633 9814549 1885 G69 758361 9805263 1869
G07 762592 9815736 2057 G70 761787 9804951 2130
G08 763067 9817253 2139 G71 753343 9802718 1517
G09 759845 9818016 1967 G72 757426 9821949 1905
G10 761356 9818967 2101 G73 753584 9818027 1658
Gl1 761583 9820675 2113 G74 755544 9817692 1691
G12 758810 9823939 2050 G75 752568 9819312 1669
G13 753919 9818887 1693 G76 758094 9819579 1872
G14 753934 9816376 1626 G77 757541 9817331 1707
G15 760483 9823912 2102 G78 757827 9816003 1739
G16 757152 9818271 1718 KMT02 763258 9825178 2245
G17 756978 9819507 1821 KMT03 763383 9823519 2243
G18 761812 9817621 2025 KMT04 761885 9824467 2220
G19 761051 9815222 1910 KMT05 760767 9826260 2100
G20 759411 9813745 1861 KMTO06 765486 9825929 2398
G21 759379 9815568 1862 KMTO08 764222 9821462 2239
G23 757020 9815967 1715 KMT09 765811 9823159 2337
G24 755177 9816184 1651 KMT11 763147 9827566 2225
G25 751353 9816720 1601 KMT12 762317 9829285 2186
G30 755524 9811347 1788 KMT13 764254 9830186 2322
G31 754029 9812523 1642 KMT14 774887 9823118 2814
G33 755432 9814503 1652 KMT15 774945 9824596 2636
G34 754016 9814538 1656 KMT16 778814 9824588 2491
G35 757027 9814249 1704 KMT17 767697 9823342 2408
G36 758575 9812858 1799 KMT18 779265 9827225 2519
G37 762615 9809436 1916 KMT19 781611 9823303 2260
G38 757572 9809873 1690 KMT21 759327 9826615 1970
G39 760151 9809501 2074 KMT22 761731 9827903 2160
G41 758437 9824990 1964 KMT23 765775 9826866 2443
G42 755171 9818765 1719 KMT24 768602 9827468 2635
G43 754208 9820177 1747 KMT25 771164 9826177 2636
G44 755834 9819852 1785 KMT26 774909 9825822 2707
G45 755804 9820872 1869 KMT28 767660 9828563 2640
G46 757388 9821230 1899 KMT29 767502 9828111 2602
G47 760198 9820855 2052 KMT30 765928 9828365 2498
G48 763791 9820353 2235 KMT32 763826 9828985 2312
G49 764146 9819990 2247 KMT33 762189 9830917 2155
G50 761521 9802880 2100 KMT34 763691 9832783 2271
G51 759955 9819313 2015 KMT35 766603 9832162 2578
G52 758875 9820952 1960 KMT36 769038 9827317 2656
G53 757958 9822603 2013 KMT37 769408 9826861 2619
G54 758698 9822814 2039 KMT38 770354 9823403 2522
G55 760015 9822705 2099 KMT39 761890 9829079 2154
G56 759422 9823947 2064 KMT40 760512 9827403 2045
G57 757836 9823940 1957 KMT41 765466 9833089 2457
G58 752046 9817358 1612 KMT42 765454 9830925 2471
G59 759323 9802757 1939 KMT43 780607 9826940 2352
G60 755127 9807838 1675 KMT44 762798 9828510 2221
G61 757140 9807781 1701 KMT45 762663 9826657 2215
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Station Easting (UTM) Northing (UTM) Elevation (m) Station Easting (UTM) Northing (UTM) Elevation (m)
KMT52r 767156 9829092 2638 MMT81 796541 9840903 2147
KMT54r 765537 9829678 2492 MMT84 788208 9836250 2024
MMTO1 780853 9827834 2374 RMT 784154 9841962 2443
MMTO3 784578 9826545 2168 REMOTE 761557 9799054 2201
MMT06 783396 9830969 2209 GMT06 772054 9825408 2579
MMTO7 787335 9830092 1806 GMT11 775042 9820404 2359
MMTO8 781446 9835462 2549 GMT17 763752 9832037 2350
MMT09 782906 9835457 2337 GMT41 779851 9817866 2281
MMT10 783124 9837208 2347 GMT44 770634 9824995 2537
MMT17 793226 9839308 2041 GMT48b 771089 9825584 2587
MMT18 790693 9839324 2112 GMT49 771819 9825804 2614
MMT20 787950 9835138 2006 GMT50Y 764681 9830496 2392
MMT21 790595 9830327 1734 GMT51R 773779 9825188 2632
MMT22 784875 9834416 2172 GMT53 766589 9830672 2601
MMT23 785469 9837602 2229 GMT53r 766502 9829972 2574
MMT24 785651 9839710 2297 GMT56 771104 9824598 2540
MMT25 783195 9839633 2411 GMT58 769025 9824081 2450
MMT26 781745 9840376 2484 GMT59 766933 9826136 2493
MMT27 779093 9839223 2643 GMT61 767479 9824968 2464
MMT28 780984 9837318 2513 GMT62 771976 9822670 2561
MMT29 788559 9837181 2078 GMT63 770794 9821798 2449
MMT30 788187 9839173 2180 GMT65 769535 9821382 2395
MMT31 790628 9837040 1984 GMT66 767583 9823867 2421
MMT32 786481 9842909 2458 GMT68 766025 9821202 2310
MMT33 782159 9841952 2512 GMT69 768462 9821531 2380
MMT34 788225 9842870 2435 GMT70A 776804 9825092 2602
MMT35 790108 9842327 2363 GMT71 768016 9820828 2357
MMT36 793094 9837323 1961 GMT72 765216 9819589 2290
MMT37 793656 9842139 2294 GMT73 765341 9818704 2324
MMT39 794952 9842066 2275 GMT74 766310 9819182 2323
MMT40 795401 9836991 1907 GMT77 770297 9820195 2378
MMT42 797105 9836331 1890 GMT78R 773110 9823941 2590
MMT43 795546 9836693 1899 GMT79 771358 9820439 2405
MMT50 795766 9826931 1884 GMT82 773528 9819604 2371
MMT51 798055 9826842 1676 GMT84 775075 9822097 2437
MMT54 783766 9841308 2428 GMT87 776253 9822333 2398
MMT55 787285 9837130 2122 GMT88r 778400 9820339 2325
MMT56 781972 9833088 2430 GMT89T 778569 9819278 2300
MMT57 791542 9840961 2201 GMT90 776323 9823442 2486
MMT59 782609 9840829 2463 GMT91 779611 9821566 2306
MMT60 784665 9840216 2357 GMT92 780309 9821034 2291
MMT61 780425 9840159 2633 GMT93 776329 9821325 2350
MMT63 783064 9838610 2375 GMT95 774056 9821186 2415
MMT64 785501 9838478 2242 GMT96 765479 9817226 2322
MMT65 785356 9836124 2180 GMT97 780129 9822777 2313
MMT66 782894 9836234 2330 GMT98 776096 9819893 2358
MMT68 779594 9828168 2522 GMT99 778362 9822238 2348
MMT70 779888 9835792 2802 GMT100 780065 9823806 2301
MMT72 781282 9838480 2494 GMT101 781240 9825526 2222
MMT74 783112 9842267 2473 GMT102 778416 9823495 2332
MMT76 784451 9837023 2267

MMT77 782035 9833835 2466

MMT78 785053 9838503 2274

MMT79 786912 9835609 2078
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Station Static shift xy Static shift yx Station Static shift xy Static shift yx
Go1 1.309 1.068 G62 2.318 1.848
G02 0.886 0.589 G63 1.661 0.642
G03 2.283 2621 G66 1.095 1.327
Go4 0.987 0.478 G67 1.535 0.658
G05 1.198 0.842 G68 1419 1513
G06 0.709 0.539 G69 0.735 1.315
GOo7 1513 1514 G70 0.848 0.532
G08 1.983 0.826 G71 1.330 0.891
G09 1.681 1501 G72 1.356 2.064
G10 3.714 1.440 G73 0.905 0.639
G11 1.075 0.983 G74 1.698 1.249
G12 1.128 1.056 G75 1.142 1.271
G13 0.201 0.342 G76 0.293 0.970
G14 1.869 0.447 G77 0.574 0.576
G15 0.998 1.163 G78 0.719 0.644
G16 2.755 2.202 KMT02 0.590 1.090
G17 1.229 1.159 KMTO03 1.724 1.188
G18 0.575 0.453 KMTO04 1.656 2.179
G19 1.459 1.361 KMTO05 1.631 0.937
G20 0.911 0.799 KMTO06 1.202 0.504
G21 1.065 0.954 KMTO08 1.285 0.596
G23 1.277 0.504 KMTO09 0.985 1.098
G24 0.689 0.468 KMT11 2.363 1.284
G25 0.834 0.854 KMT12 0.914 1.011
G30 0.961 0.906 KMT13 1.027 0.852
G31 2414 3.068 KMT14 0.862 0.876
G33 1.433 1.122 KMT15 0.548 0.498
G34 1.046 3.653 KMT16 1.748 0.989
G35 1.154 1.236 KMT17 1.200 1.114
G36 1.444 1.821 KMT18 0.497 0.963
G37 0.727 0.710 KMT19 1.597 0.881
G38 2.143 0.961 KMT21 0.798 0.843
G39 2.091 3.853 KMT22 1.022 1.233
G41 0.895 0.725 KMT23 1.603 1.262
G42 0.923 0.796 KMT24 2.497 2.550
G43 0.906 1.079 KMT25 1.380 1.368
G44 1.781 1.412 KMT26 0.927 0.782
G45 0.926 0.628 KMT28 0.667 0.687
G46 1.220 1.098 KMT29 1.178 1.092
G47 1.600 0.529 KMT30 0.801 0.696
G48 1.323 0.947 KMT32 1.110 0.926
G49 1.327 1.200 KMT33 1.181 0.827
G50 1.067 1.644 KMT34 0.955 0.946
G51 0.847 0.578 KMT35 0.460 0.544
G52 1.895 1.058 KMT36 0.758 0.712
G53 1.365 1.244 KMT37 0.377 0.392
G54 1.221 0.583 KMT38 1.322 1.150
G55 0.892 0.878 KMT39 1.260 1.802
G56 0.594 0.959 KMT40 1.340 1.358
G57 1.260 1.295 KMT41 0.897 0.882
G58 1.215 1.348 KMT42 1.046 0.930
G59 1.405 1.805 KMT43 0.943 0.711
G60 0.629 0.779 KMT44 1.666 0.890
G61 0.307 3.210 KMT45 1.074 0.851

[HiAT] JICA FRAR TERL

JICA

3-109



VT X R 2 B )L X — PR HEE D 7o O OB I BRSS R BR E SR T e Y e 7 b 77 AFIVLER— b
# 3219 AXT 4 w77 MEESRK-ER (212)

Station Static shift xy Static shift yx Station Static shift xy Static shift yx
KMT52r 1.225 1.137 MMT81 0.950 0.956
KMTS54r 0.440 0.446 MMT84 1.901 1.567
MMTO1 0.653 0.803 RMT 0.923 1.455
MMTO3 0.657 0.969 REMOTE 0.613 1.315
MMTO6 1.273 1.364 GMTO06 1.260 1.288
MMTO7 1.325 1.949 GMT11 1.087 1.224
MMTO8 1.867 1.161 GMT17 0.974 0.960
MMTO09 0.813 1.465 GMT41 1.237 1.584
MMT10 0.968 1.033 GMT44 0.437 0.593
MMT17 1.625 1.015 GMT48b 1.015 0.816
MMT18 0.712 1.241 GMT49 1.000 0.899
MMT20 2.786 2.946 GMT50Y 0.875 0.910
MMT21 8.428 2.923 GMT51R 0.936 0.612
MMT22 1.294 1.080 GMT53 34.424 33.817
MMT23 1.403 1.309 GMT53r 0.719 0.775
MMT24 0.684 0.671 GMT56 0.672 0.482
MMT25 1.563 1.076 GMT58 0.870 0.909
MMT26 0.948 0.593 GMT59 1.229 0.803
MMT27 1.138 1.667 GMT61 6.391 26.451
MMT28 1.342 1.143 GMT62 0.734 0.934
MMT29 0.691 0.641 GMT63 0.565 0.317
MMT30 0.819 1.024 GMT65 0.495 1.012
MMT31 1.475 0.816 GMT66 0.828 1.133
MMT32 0.759 0.895 GMT68 0.984 1.286
MMT33 1.449 0.684 GMT69 1.162 1.188
MMT34 0.971 0.901 GMT70A 0.891 1.977
MMT35 1.022 1.088 GMT71 0.915 1.461
MMT36 0.850 1.124 GMT72 1.515 0.854
MMT37 0.995 0.848 GMT73 1.008 1551
MMT39 1.594 0.932 GMT74 0.804 1.272
MMT40 1.490 3.197 GMT77 1.891 0.858
MMT42 2.320 2314 GMT78R 0.638 0.598
MMT43 0.980 2.504 GMT79 1.227 0.877
MMT50 1.639 1.947 GMT82 1.420 1.317
MMT51 0.972 0.293 GMT84 0.905 0.903
MMT54 0.649 0.805 GMT87 0.914 0.873
MMT55 1.562 1578 GMT88r 0.761 0.746
MMT56 1.213 1.102 GMT89T 0.495 0.570
MMT57 1.929 1.662 GMT90 0.789 0.767
MMT59 1.046 1.127 GMT91 0.972 0.608
MMT60 1.488 1.281 GMT92 1.028 0.791
MMT61 0.690 0.587 GMT93 0.550 0.670
MMT63 1.077 0.963 GMT95 1.477 1.182
MMT64 1.593 1.438 GMT96 0.798 0.476
MMT65 0.802 0.658 GMT97 0.809 1.081
MMT66 1.783 1.848 GMT98 1.028 0.835
MMT68 1.342 0.777 GMT99 1.213 1.331
MMT70 0.988 1.056 GMT100 1.106 0.728
MMT72 0.938 0.916 GMT101 2.036 4712
MMT74 1.465 1.149 GMT102 2.872 0.769
MMT76 0.820 0.631

MMT77 1.011 0.801

MMT78 2122 1.286

MMT79 2.109 1.879
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(2) Bugarama gl & 1T B EHIEE

1)  EHGEA
i) FRHER A A
B DI A 3+ 3-2.20 (TR,

#£ 3-220 HiHGHAEER

A B 61 71

# R 15/16]17]18]19/20( 2112223/ 24(25/26(27|28(29|/30]1[2[3[4]5|/6]718[9]10/11/12/13]/14]15/16]17

L BE (H—x7Y)

2. EEHEA G

3. Bl (XA V->THT~)

4. FTTH A DY, JE W

5. 5 E

6. 7 — X EEH

. BE (THT~v—>FHY)

8. AR A Tt &

9. BE (X4 —f@h)

[H7T] JICA FHAH CTERL

i) e

a) THE

KT CIL AR 3 A RS & OB )25 2 I L. & 00 B % e LT,
5 F U 7= AR B A 3 DR A DL R Ik 2 B

FRXEE )5

FRHE DPIEICIE, X 3-2.91 (27" § 4 F & SCINTREX #1:# CG-5 BUE /15t & H\ =, HIEIC
BWTIHE, 1M 6OV Y 7% 120 ATV, FEHLUEEAIT 5 2 & TRIEREZ BT T
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[Hi7r] JICA A TIERL
3-291 CG-5 & S

# 3-2.21 CG-5 B E /1t otk

Yo7 | WAt oY (FEL e k)

FEAEL Y K 1~A 7w

YR 22 5~A 27 uaHLLTF
F Bh il IEARE WA, EAMEIE, REME, FU 7 ML
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OB 8kg (=t —F —IALDOREE

[HFT] JICA F2L [ TER

b) GPS {5k
GPS ZEREIT I EH S CONEIEH (RS, fRPE,
A 2Bl T 2720120%, HIETCELN-ENEICSEMIEL T VERH D, ORI,

) ZETLIRETHD, 77—

At

FERREE RS AMEE L 2 B, KA TlE, # 3-2.22 1277 TOPCON #1:84 GRS-1 } (X TRIMBLE
HHEL 5700 L1 D 2 B O%{EME HV 2, GRS-1 1% 2 AL, 5700 L1 1% 1 &7 GPS {8 T,
TUoTF ZEEE O he—T =B END, 7T L &ER 20,000km D GPS f#
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FET 570D CPU TS T A
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a2 — X THGBICBWTHIESY US4, 77 @,
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[H 7] JICA FHZA R TERK
3-2.92 GPS (5%

iii) W& ik
a) AU SOEIRE

ARFETITo - EIFEE T, RSB T2 ENEEZ, MHEIGEHEHA LT, EEIH,
LOENELZWEL TRE LTz, EFLOHNINLHAWY BAHMEIE, 176 RO~
U2 7% 120 BRITTV. HBLOEHERZER K E WS OIZ O W TEFRRIE 21T 72, 7eds.
EIZEAF O = A2 M2 E R LB 202 & 2R LI-RICHIEE{T- 72,

b) AR DI &

ARFIE CITIEAER & 72 2B MR NE T ICH 0 HIEOEAER & U ClEY) ClIiun iz oiEs
MR FEHE R & L C GPS G 2 ik iE L. SMAOMEEZIT o7, FEUER O FEEIEBER C
X722 B HREYES NURK %2 2E4E/S . GRS-1 2 B85 & L CHE I E S O &0 SR
LR B ERE DR EIT - T B RS OREIZHOWTIE, HEYERIZ 5700 L1 ##% & L GRS-1 4%
FfE L Lz, SR TOBIERERIZH 30 /9 & Lz, GPS OF — X JLERZ1E TOPCON #:8,
GNSS #aT — X WLB 7 11 7' 2 GNSS-Pro ver.7.52 & U8 TRIMBLE #:4, Trimble Total Control™
W, FRGETHRE L7 — 2 I3 %ER (5700 L1) & oMo (2 sl o 3ke~27 b
V) FENTEAT o7z, 7238, GPS JIEN G R E 2 @ SIFHEMFE KN D D@ & T, AKHERIEN D
BONDIVWDLPLIES LITERRD, ZOOFEMERENOIEICERT D7-0IT VA1 NE
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EREMAEENLZLIIK LERSH Y | KHETIIHET —F W7 1 7 2 Trimble Total
Control™ % FIWT VA A KE&EBE L7 GPS 7 — X ALER 21T\, LSO S 2R H Lz,

UL EOER AT BRI OREE, R, EmZ ko7, GPS HlEFER A& 3-2.23 12, &
SNLE % [¥] 3-2.93 12”7,
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# 3-2.23 GPS HIEFHE (1)
JH S H R UTM JEE

S L RS NS EW
E | o | ® E |4 | P (m) (m) Fm (m)
G1 2| 33 28.396 | 29 1 45.250 | 9717096.277 | 725627.013 1228.585
G2 2| 33 46.532 | 29 0 0.991 | 9716544.167 | 722404.707 1731.421
G3 2| 34 2.276 | 29 0 7.811 | 9716060.152 | 722614.659 1752.293
G4 2| 33 44,534 | 29 0| 24.931|9716604.399 | 723144.500 1621.019
G5 2| 34 2.314| 29 0| 26.067|9716058.090 | 723178.728 1615.092
G6 2| 33 43.331 | 29 0| 40.599|9716640.594 | 723628.674 1469.421
G7 2| 34 4.170 | 29 0| 45.077]9716000.143 | 723766.029 1475.633
G8 2| 33 48.376 | 29 0| 57.263|9716484.788 | 724143.300 1470.638
G9 2| 34 7.568 | 29 1 0.602 | 9715895.013 | 724245.551 1409.839
G10 2| 33 54.041 | 29 1 10.743 | 9716310.091 | 724559.539 1384.907
G11 2| 33 38.070 | 29 1 20.498 | 9716800.275 | 724861.746 1314.913
G12 2| 34 4.407 | 29 1 24.500 | 9715990.944 | 724984.096 1263.087
G13 2| 33 49.678 | 29 1 45.573 | 9716442.437 | 725635.929 1217.596
G14 2| 33 57.000 | 29 2 0.235 | 9716216.747 | 726088.611 1145.407
G15 2| 33 35.679 | 29 2 8.397 | 9716871.397 | 726341.854 1176.268
Gl6 2| 33 40.440 | 29 2| 23.771|9716724.388 | 726816.647 1278.450
G17 2| 34 6.902 | 29 2| 28.398 | 9715911.167 | 726958.333 1188.802
G18 -2 33 55.259 | 29 2 45.293 | 9716268.025 | 727480.948 1370.198
G19 2| 34 14.558 | 28| 59 35.438 | 9715684.373 | 721613.831 1786.533
G20 -2 34 15.530 | 28| 59 54.385 | 9715653.593 | 722199.195 1628.665
G21 -2 34 30.343 | 28| 59 58.671 | 9715198.305 | 722330.911 1608.006
G22 -2 34 42.668 | 29 0 11.134 | 9714819.066 | 722715.385 1485.878
G23 -2 34 19.354 | 29 0 19.298 | 97156534.921 | 722968.777 1589.321
G24 2| 34 37.860 | 29 0 29.582 | 9714965.870 | 723285.640 1445.872
G25 2| 34 20.375| 29 0 39.447 | 9715502.572 | 723591.292 1517.251
G26 2| 34 35.217 | 29 0 41.189 | 9715046.495 | 723644.378 1474.700
G27 2| 34 22.906 | 29 0 54.604 | 9715424.061 | 724059.490 1493.343
G28 2| 34| 32.144 | 29 1 3.266 | 9715139.851 | 724326.665 1394.368
G29 -2 34| 42.387| 29 1 5.619 | 9714825.042 | 724398.873 1228.453
G30 -2 34| 21.007| 29 1 9.116 | 9715481.723 | 724507.953 1337.598

[HH 7] JICA FAE HICrERL

JICA

3-149




D v FIEF ) Za M T ROV — BRI HEME D 72 D DB BHFE SR ES R T B P 7 b e o W 0 el

# 3-2.23 GPS HIEFESE (2)

TH 5 iR UTM J# A% R
I e BE R NS EW
E | a | B E | a | P (m) (m) Tm (m)

G31 -2 34 34.017 | 29 1 19.868 | 9715081.487 | 724839.537 1158.389
G32 2| 34 19.026 | 29 1 22.533 | 97155641.915 | 724922.614 1223.654
G33 2| 34 25.591 | 29 1 34.611 | 9715339.623 | 725295.497 1157.619
G34 2| 34 38.270 | 29 1 43.632 | 9714949.653 | 725573.586 1109.812
G35 2| 34 12.038 | 29 1 45.139 | 9715755.482 | 725621.454 1159.592
G36 2| 34 25,409 | 29 1 53.870 | 9715344.269 | 725890.564 1136.931
G37 2| 34 39.630 | 29 2 6.755 | 9714906.711 | 726287.996 1103.806
G38 2| 34 18.423 | 29 2 14.933 | 9715557.875 | 726541.712 1128.579
G39 2| 34 36.393 | 29 2 28.424 | 9715005.112 | 726957.673 1215.935
G40 2| 34 20.961 | 29 2 39.464 | 9715478.684 | 727299.560 1297.277
G41 2| 34 33.109 | 29 2 49.759 | 9715104.939 | 727617.077 1295.461
G42 2| 34 51.665 | 28| 5H9 34.431 | 9714544.417 | 721580.925 1574.858
G43 2| 35 14.853 | 28| 59 36.582 | 9713831.934 | 721646.293 1585.410
G44 -2 35 5.023 | 28| 59 58.5611 | 9714132.878 | 722324.313 1531.108
G45 2| 34 50.871 | 29 0 1.894 | 9714567.501 | 722429.494 1538.519
G46 -2 35 16.445 | 29 0 13.781 | 9713781.233 | 722795.564 1348.637
G47 2| 34 59.083 | 29 0 19.985 | 9714314.316 | 722988.089 1410.594
G48 2| 35 11.323 | 29 0 34.890 | 9713937.564 | 723448.025 1221.349
G49 2| 34 51.356 | 29 0 39.238 | 9714550.781 | 723583.323 1298.285
G50 2| 35 2.592 | 29 0 49.820 | 9714205.064 | 723909.721 1186.285
G51 2| 35 22,798 | 29 0 53.775 | 9713584.085 | 724030.946 1139.319
G52 -2 34 52.310 | 29 0 57.748 | 9714520.568 | 724155.208 1213.968
G53 2| 35 11.113| 29 0 58.201 | 9713942.864 | 724168.281 1155.004
G54 2| 35 21.967 | 29 1 10.421 | 9713608.789 | 724545.325 1115.162
G55 2| 35 5931 | 29 1 11.646 | 9714101.404 | 724583.960 1134.405
G56 2| 34 52.710 | 29 1 15.104 | 9714507.410 | 724691.447 1142.143
G57 2| 35 15.864 | 29 1 20.247 | 9713795.821 | 724849.213 1128.705
G58 2| 35 7.480 | 29 1 28.5694 | 9714052.981 | 725107.523 1091.411
G59 2| 34 50.807 | 29 1 29.693 | 9714565.166 | 725142.302 1086.473
G60 2| 35 0.043| 29 1 41.768 | 9714280.805 | 725514.944 1078.010
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# 3-2.23 GPS MIERE (3)
JH 5 R UTM J#EF

S i RS NS EW
E | o | ® E |4 | P (m) (m) Fm (m)
G61 2| 35 12.380 | 29 1 46.080 | 9713901.567 | 725647.565 1082.157
G62 2| 34| 48.077| 29 1 53.212 | 9714647.876 | 725869.107 1091.819
G63 2| 34| 59.494| 29 1 57.093 | 9714296.938 | 725988.467 1188.054
G64 2| 35 13.225 | 29 2 4.080 | 9713874.723 | 726203.685 1164.125
G65 2| 34| 56.822| 29 2 12.231 | 9714378.260 | 726456.349 1181.963
G66 2| 35 11.561 | 29 2| 27.716 | 9713924.661 | 726934.066 1198.665
G67 2| 34| 57.324| 29 2| 35.489 | 9714361.679 | 727174.954 1288.720
G68 2| 35 16.567 | 29 2| 43.891 | 9713770.062 | 727433.603 1325.242
G69 22| 35| 31.614 | 28| 59| 42,922 |9713316.705 | 721841.369 1542.602
G70 2| 35 50.724 | 28| 59| 44.226 | 9712729.554 | 721880.730 1316.688
GT71 2| 35| 24.394 | 28| 59| BH3.877|9713537.991 | 722180.189 1556.561
G72 2| 35 56.846 | 28| 59| 59.846 | 9712540.706 | 722363.046 1279.781
G73 2| 35| 39.688| 29 0 3.364 | 9713067.667 | 722472.569 1391.422
G74 2| 35| 34.732| 29 0 17.958 | 9713219.215 | 722923.727 1278.907
G75 2| 35 53.776 | 29 0 19.067 | 9712634.064 | 722957.048 1220.033
G76 2| 35| 42720 29 0| 32.172 | 9712973.082 | 723362.487 1189.494
G77 2| 35| 23.680| 29 0| 35.690 | 9713557.879 | 723472.122 1233.907
G78 2| 35 56.262 | 29 0 41.654 | 9712556.594 | 723654.819 1107.406
G79 2| 35 35.797 | 29 0 46.417 | 9713185.088 | 723802.958 1132.942
G80 2| 35 34.866 | 29 0 59.404 | 9713213.059 | 724204.270 1168.579
G81 2| 35 47277 29 1 0.402 | 9712831.705 | 724234.522 1107.660
G82 2| 35 32.694 | 29 1 13.328 | 9713279.104 | 724634.601 1116.552
G83 2| 35 50.075 | 29 1 16.705 | 9712744.952 | 7247738.090 1081.109
G84 2| 35 26.063 | 29 1 26.265 | 9713482.164 | 725034.638 1082.055
G85 2| 35 41.367 | 29 1 30.291 | 9713011.785 | 725158.294 1062.490
G86 2| 35 56.784 | 29 1 37.993 | 9712537.773 | 725395.521 1052.085
G87 2| 35 34.654 | 29 1 39.329 | 9713217.604 | 725437.873 1058.160
G88 2| 35| 23.868| 29 1 44.616 | 9713548.691 | 725601.766 1077.573
G389 2| 35 52.166 | 29 1 57.291 | 9712678.674 | 725991.988 1175.605
G90 2| 35| 35.708 | 29 1 58.196 | 9713184.272 | 726020.759 1072.862
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# 3-2.23 GPS HIEFESE (4)

TH SR Hi R UTM J# %%

AW T PRI NS EW

E | | ® E |4 | (m) (m) Z&E  (m)
Go1 -2 | 35| 44.993| 29| 2| 12.236|9712898.317 | 726454.125 1190.772
G92 -2 35| 25956 | 29| 2| 16.134 | 9713482.984 | 726575.489 1173.240
G93 -2 | 35| 51.984| 29| 2| 25428 |9712682.864 | 726861.390 1279.619
G94 -2 35| 29.865| 29| 2| 33.682|9713362.040 | 727117.496 1196.259
G95 -2 | 35| 43.464| 29| 2| 42.648|9712943.773 | 727393.851 1261.956
G96 -2 | 36| 13.354| 28| 59| 56.043 | 9712033.718 | 722244.743 1391.289
G97 -2 36 9.100 | 29| 0| 14.795|9712163.491 | 722824.301 1230.693
G98 -2 36 9.539 | 29| 0| 26.672|9712149.407 | 723191.269 1166.390
G99 -2 36| 17.595| 29| 0| 45.037|9711901.010 | 723758.294 1118.127
G100 | -2| 36 4580 29| 1 2.862 | 9712299.979 | 724309.661 1115.379
G101 | -2| 36| 15237| 29| 1 9.920 | 9711972.237 | 724527.233 1063.941
G102 | -2| 36 6.061| 29| 1| 21.862|9712253.558 | 724896.634 1094.723
G103 | -2| 36| 12671 | 29| 1| 37.940 | 9712049.664 | 725393.086 1041.619
G104 | -2| 36| 10.017| 29| 1| 59.104 | 9712130.166 | 726047.148 1153.520
G105 | -2| 36| 2242| 29| 2| 10.927 | 9712368.450 | 726412.833 1240.349
G106 | -2| 36| 10546 | 29| 2| 27.109 | 9712112.518 | 726912.401 1149.878
G107 | -2| 35| 59.960 | 29| 2| 44.834|9712436.873 | 727460.596 1300.727
G108 | -2| 36| 39.033| 29| 3 5.037 | 9711235.404 | 728082.871 1268.070
G109| -2| 36| 58151 | 29| 1 2.536 | 9710654.172 | 724296.961 1105.580
G110 | -2| 36| 37.464| 28| 58| 48.534 |9711296.303 | 720157.754 1649.656
G111| -2| 33| 25.190| 28| 58| 43.527 | 9717203.545 | 720012.246 1986.776
G112| -2| 33 1.231| 29| 2| 17.654 | 9717929.289 | 726629.554 1241.532
G113| -2| 35| 0.379| 29| 1 3.821 | 9714272.357 | 724342.431 1171.290
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2) T H O T 1k

i) EST — X ALEE
HE L-EIMECIE T — A — R 2B T 272 0K FEMIEL T o7, X 3-294 |[CHE )17 —
HABERD 7 10— &R,

FA: 7V —IF7ES |
[ woramie | o SUI7WE ] BreeB |G g A b
l l y : IEFRENME (mgal)
[ mwmE || [ T—r—mE | sBa-FA-2Gpn || g T WR (el
| :
BREMRE ” _
l | | | oS4 IE | BA=SBA + pT SBA: BHT — 5 —R% (maa)
l l FA :ZY—I7R% (mgal)
R = G : BAZINER (mkeg's?)
| | —y—R% | p : WRMEDTHEE (gom’)
x h & & (m)
| ENEHE |
|
] BA: 7—4%"—2% (mgal)
| eREnEgE | SBA - HiT — ' — B8 (mgal)
p HMFRMSEDOFEHEE (gemd)
T RS4RI R (mgal)

[HH7] JICA FA HICrEAL

3-294 HEHT7T—HWHT m—

a) WA
HRoKGOR N O ZMIET 2D TH D, WIFAHIETIE, I X D HEROFHIEL

TR O 551 &N X W RO EHOIMIEZIT O,

b) &A=
HAtOEr =L ME L OFO@mS OEREZMIEST 2O T, METO VN LRET

$HIEAE (0.3086 mgal/m) % FHWT, WAUCE W HIEETT D,

Vhi= 0.3086 x Hi
Vhi : e Al IE & (mgal)
Hi : HEGEIFH EHETOES ()
¢c) KUZ MHIE

KU 7 MEEIZ, B\ ORRIZROM NIRRT 2 AT EoENECELT, 12X
ﬁﬁ WZHHIT 5, ZDOIEROMOOEELHET 200N N 7 MEIETH L, EEDO KNI 7
MZIZIZROHODIENT, EREREC ﬁé%ﬁ%vayﬁ’ié%@(%T)%ﬁﬂméﬁ
&Z%&k?ﬁ%ﬁ%l%aihfmé WEORY 7 MEETIZZN O OREL SO THIE
AT TWD, WEITERESZ IR & T HMAEMEZITV, KRBT HAEELE GO R
U7 heAip L, HEdbOREREREIZIS U THAIR 2 21T 72,
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d) 7U—7HE
7Y =7 HIEZ, PROFEIDOEWVICELZEELZMET L2050 THD, EHOMEARLX
VT L H—E TRV, 2 2 CTIRFEH 7 0.3086mgal/m % FAWTLL FOX CTHIIEEZIT - 72,

F=0.3086xh
F : 7UV—x=7#iEE (mgal)
h  HAEOES (m)

e) 7—7—HiE

T =ML, VAA REEMAOMICEEN - ENENEICRIETEEEZHET D,
Z ORI T = — RO EBENLETH D, ARE CTCOREHEELIL, Bk 5I0EH
FEDOHEEIEZIESWTEE Sz 2.64g/em® 2 -, 7 — 7 —fEEIFLL FTOXTHIET 5,

B=2nGph
B : 77—/ —#iiE& (mgal)
G : IHBIIEHK (6.67x10M"m*kg?s?)
p : IREHEE (glem?)
H : HLEOES (m)

f) HuEAHHE

HIEAHEIX, 77— 7 — 2 & OHIE ORI 3 D3RS OB IMEIC KIETHEEZMIET 56D
T, AFHA TIT SRTM (Shuttle Radar Topography Mission) @ 90m A v > = (f%E&) % HW T,
B LIRS 60km O FTEHGIH O MG D82 5HE LTz, 2 O MTEHEIITH A 5 o B
(i U CRifrBtsk. (S22 9% 500m £ T) ., PRk (dkm £ T). ik (4~16km). 1=
itk (16~60km) D 45DV TIZH3T T, MEICINODRELZRE LAEDED Z LIZX M
EEARH LT,

9 T—F—HEOREH
U FEOMEREZEE L%, KAZHWC T —F—RErEH LT,

AB=gobs— vy +ph—2xG o h+pT
AB : 7—/7—8% (mgal)
gobs : EHJJHIEME (mgal)
y  EREME (mgal)
B : HFEfHILO7 U —x7 Akl (mgal/m)
h : HEOES (m)
G : TAEBIEE (6.67X1011m3kg1s2)
p AREEE (glemsd)
T : HEMER (mgal)
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i) {BE % EE O RFAM

REBEOREITIL, AAREIOEEREIC L 555, G-H MEEZ WL ik 77— R
EHIIEX % B2 5k ER D D, AFETIET — 7 —BE LB E A2 HiEEiE
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ZHUF A E C ES L EKE & LTITR ST s, B PRI X2 & EEm K E Ol
FEIIH) 81°C TH Y | FKITEIN B IZH - T RS L. Karago K (Y Mbonyebyombi (Z7EH 9%, i
WK D CLREEICESLS &0 ZOEBIZIVIEBIHEET 2 Z LA HEESN D (X 3-2.108),
— AN H AR E IR O IT R BIREHEE B W THH TH L2208, AU TIXEBH TE 5
R U I OHTH Y EHITFREEIREZHET 2 DIIREETH L, Lichr> T, HREITEE O
{FAEMEE L OV DR E DRRFEIZ DUV TR K 0 RSB R RO 23 RO H i D,

N OHIERF FRUE . T 7 HEERAE K OCGUHHEH T — & 3D 72 e O R EE 1T < 22
23, Karago H5 O MIEGABESE T I E S W CTHIEVE RG22 1T > 7o, &2 7 Ve fiffr Bk
Z L T2 SREIEIC X0 ARHU O BIE O I BV IR B 2 5 T 5700, SRS S v 7- i
ST T V0 BARE S D BT BT A R 7o, BT g OmAE T, AU O HIZR
REHHIT 2 B2 OND /BRI — 0 D54, HRHMEVEEDOILNY 72 L BEE CITH
BNTNDLT —ZNOHEEINOHMBCRDILN Y ZHEE Uiz, AHsg ClIdbvE — 3R O Wi g
B OSBRI - TRRE S L2 B KB 2 G tedill L7 (X 3-2.109), 72 BT g DR 72
IRHIFTREIREE 2 B L CIE LT, 7272 L, A I - iBREE ST 7 /W ITHI B
BTN THDHI20, HEE ST BT R #1345 % O VA IR A OES I P VW RE S D
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VERD D,

[HiAT] JICA A TR
3-2.106 Karisimbi 5§ o LK H KT

[H7T] JICA FHZE R TERR
3-2.107 Karisimbi Hft3sg o> #E K if
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[H77] JICA #5725 [ CERL
3-2.108 Karisimbi Hhisk o HiEGAE & E 5L
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(7] JICA B2 TRk
3-2.109 Karisimbi M O} Gisenyi H13 o> Hh 20 f B8 i H: 12 i
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2)  Kinigi i

3-2.110, ¥ 3-2.111 K ONX 3-2.112 |2 Karisimbi —Kinigi Hitdsk o LAKFTEE | MR (X & OF
B ST T L2 ENEIRT,

Kinigi Hiutsdt )7 1358 M0 Ad % 1k (L A3 5343 % Virunga Volcanoes Range (VVR)IZAZE L. Kinigi
G IE~ A v A M L7eRAEROIERE — TRCEE G S # 2 EAT % Butare Horst (27L& 7
Do

Kinigi st 71355 WAL oo k1L, 472> Karisimbi, Visoke, Sabinyo. Gahinga & U Muhavura
FHTIZALET %, Mt Sabinyo |32 1A M L TR D . AFA TRIE Sz K-Ar 403
B & E 50 HHERTOME A TR T, HIUARTHENCLILERS 2B ST TWD Z Ld, BIEOHIZEGR
DOEJR L 720 9 B~ 7~ E D A Mt. Sabinyo D HL T EEICIFET 5 ATREME 2RI 5, Kinigi
sk OEJFRIT Z D KILTEENCBE L2 b O TH D LHEE SN D, AREICB O TEEI N
Mt. Sabinyo (Z351F 5 KILZE DOFRBNEIL 1 B O A TH 7272, 4%, Kinigi Hil o #iZ R
DOEIFEFHI O 72 DIZIT & 572 5 KILZEFERBEIZ L Y Mt Sabinyo O K [LTEB S A2 25 2
EWEEND,

Kinigi #5235 T AR K OB H O X 9 2 MR BRI 358 0 D e, 7272 L,
Rubindi, Mubona } U} Cyabararika 72 & #3523 AEE K (L s oo HiFE 5L R & OVg 5> Butare Horst
TROHATEY, TOBEKPITILCO HANEEND,

MT 5 — &% OFMFEAT OFE R, Kinigi #ilsdk )7 DO ZREE 2,000m LG B 22K BT O 172 E 0
R s h7e (4 3-2.86~[X 3-2.90), F7=. FE 1,500m LURIZ HLIHTAER R R2 KT R3 A3
tH & 4172, Kinigi Hiusk g 77 (Butare Horst) D U E A% 185 (X AL AL TE — B R O @ 2N il L T\ 5 2
EEEETD L IPURERHR R2 O R3 23K LA O FALIC® 2 AR AR S R Ic s E Lz
AEALTE — B R O Wi OAFAEZ R LT D ATREME DS RIE S5, R O HIZT R g D AFAE D
AIEIIARATH 205, B O BT IR ELIRFT RS R2 XK OVR3ICHE S FINLE 2 EA- L, X
PEAHU 2 58 L W 2 ATEEMEDS & 5, Kinigi Hsi Ak 5 OTREE 2,000m LAIEIZFED & 7= B 72
KR PURS BAE O HIBR OIFE L DV 3D 2 02§25 2 L I3BR R CIXREETH 5 b
DO, Z OARMARFUL O T IR OFR & 72 5 FTREME D & 2 B0 O 22 LA - K I AFAE
THZEEBET DL, KRR BEOHBIES LDV RH D L1FEX S H50LH5D
AREMETH B,

HO BT A JE O AFAE D W f IR S ATV RS HEEE L 7 HIBCRIBE S 7 /LI 55\ T Kinigi
Hitsk D HIBNVEJEEFN 21T > 72, B> T DA fET FEEZ A L2 BEEIC &0 RO BIED
AERMBVER 25T 5720, SRR SN tECREESE T 0 HARE S MR
HPHZ SR 7=, HEITHEE O AL, Ak o MBGR AR Z 5 LB 2 S b midE KN
— Do, HEBEHBIEEDILN Y 72 8 BIEE TIHB LN TN DT —Z M HHEE S5 Hi g
ARDIEN Y ZHEE LTz, e/ NEFHIXIRE 3,000m O EREIR & U, A RHEIFHIZERE 3,000m @
R 2 & e R2 KOVR3 Ol & Lz (X3-2.113), FRIRBIOAR 0 BHINT§ 2 & i
J& O 5347 B BRITIREE 1,500m {137 & HEE S 2 OJE S IHRE rIREEE 2 B L CIkE LTz, 7272
L. AL I e EBREEESE 7 VITHIBEDE T LV Th D728, HEE S BT g
HPHIEA B OHBEFEFHEDOEI PN RE SN DI LER D D,
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[HFT] JICA 4 TRk (2015 4F 3 f15K)
3-2.110 Karisimbi — Kigini sk o> ELHEHTKT I

[HiAT] JICA FREER CERL (2015 4F 3 A 1ERR)
3-2.111 Karisimbi — Kigini H#13 o> H g W it
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L0 2 S S A L % — BSEHERE O OB S S IE E R T 0 Y 1 e

(7] JICA FAR TER (2015 4F 3 A 1F1)
3-2.112 Karisimbi — Kigini gk O #iZ A & 7 /L

[HiAr] JICA SRR TERE (2015 4F 3 A 1ERR)
3-2.113  Kigini il oo Hh B R e HE i

5
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3)  Gisenyi Hifi

3-2.114, [X 3-2.115 M ONX 3-2.116 |2 Gisenyi Hulsk oo L HEHTMT IR, HOVEE IR i (32 e OVt EAGR A
BETNVEENENRT,

Gisenyi Husm #8380 13 56 DU Ad 8 #1 k123 734 9% Virunga Volcanoes Range (VVR)IZAZE L
Gisenyi HulikpgiblkiZ~ 1 v 71 Mb LA ROIERSE — TRCAEA AW 2 AT 5 Butare
Horst I[ZfZET 5,

FARE (BN — ) ITHBGRIR OO E, BT RO HEA ) FITRE <
R s, By, HEHEE K OHBHREE O Mm BRI 5 & TATREN IR I © FK
JEIZLvElShTWwWbs eEZXbND, WX, mESW GREHN) OFKMEEZ 5 2, HEL
RO EE o BEEEZ R L TND EB 2 HDH, AR T2 AT & OHVE 412
F 0 AeAbvE — B R & OGS — i R O W 03 E S 412 (K 3-2.33), Gisenyi iR O JEL T
I, AEVE R HRROHIZEY =7 X FAHEERTE & L CHBRICRD BT Y . TS [T HE
TAROTRENZ il L T A HEREE - B2 o b,

Gisenyi #1i5 Ti%. midk 7 mD“Recent” Border Fault } OME B — &5 75 /516> Accomodation Zone
N EERHEREE CTh 57 (BGR (2009)) . Z4L o AHIBNSEN A2 M T2 HEMETH L Z L%
R 5T — 2 RO TR STV e, 7eds, “Recent” Border Fault (BGR (2009)) 1df# 2
BRIEANTIC L D P ER VY =7 A M LTRO LD, 7o, HIRFURERRR RL I34EH —
P 78 77171 @ Accomodation Zone (BGR, 2009)(Z B9~ 2 R REMEN & 2 (X1 3-2.69~[X]3-2.77), £ 7=,
Accomodation Zone (2> THIMME I & HEE S D KL T b— & —<0k L P8 % OV SR 3
34 L CE Y . Accomodation Zone (Z{h > TR DS FEIE L TVWDH Z E BRI 5,

Gisenyi Hui | Z IZIR SR K OB WAL D K LUSFAES 2203, iR ~TREE 5,000m £+ & T 400hm-m
LT OREAEPUIIIHER SN TE 5T, ZHITIRR PRI AERHR RL AL CTHLRETH 5,
PRI (I FED < & Gisenyi HUllk O MBS B) 1L, HIBVREEITNEH STV 2 K 5 Zefio Hl
Bkl bbbl U CHESE Tl eV S S L 5,

Gisenyi HU DI IRAKF DKRFFINLA, B FNAA ClIREE DS HErd 2 & | iR KOERIE
KKTHY , PMREM 2 R/ed 2 HCO3 RIZ M S 5 (K 3-2.51), HEAYE Y Cl R LIRS
RIS O ERATE VUK BB A L TWD Z L2 RIB LT D,

Gisenyi 1% JE OFATRENE T /LICEI LT, Gisenyi TR K V& O &\ O sk THUT 121 E
L7 RAKDBREC X 0 i S dv, JRAREAR S TS 6 L7 b — R BCR D gk e Y — v
WIS THIFEHECER L, TSN TWD EEX 6D, £ O KE OWE XH bR
FHZ LD LK 80°C THhDHEBEZLNLD, EINEBIZIH> T ESF LA Gisenyi iR IZHE T
B IR D CHREENDHW T 5 & A DOEJIZL VIESTH D B X2 b5 (K3-2.115),

— XA R R O IR BIREHEE LB W TAH A TH 28, AHUBCIIEE T
LMWEBRT VOB TH Y EEITEBIREZHET 2DIIRNETH L, Licr-> T, EHIrHEE
DAFAEREE Jo OF DIRJE DIRFEIZ SV TR &L W RS EREL 2 A0FEZS 23Kk 0 B 5,

R OHIEREFIIIE R, T 700 B IR B K OGUHARA T — 2 3D 72 Te O RS L 1T < 72
VNAY, Gisenyi Hiulsk o GRS T T VSIS W TCTHIBVE R 21T o 7o, BT WV afifft T
HEEMEA U-AREIC L0 AIROBIED iR E L2 FHH T 570, SRR Sz
BRMERET L BARE S H BT B HEIFE A KD 7-, BT E OmEA T, Ao HiZ
WREBHT 5 LB 2 DD EEKME Y — > O, MEBEMBEBEOIENY 72 L BEE TIZ
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BOENTWET —ZnbHEE SN D MBGRDIEN Y ZHEE LTz, HEATREEO®RPHIL, X 3-
2.109 ([T AEPE — R HRITI » THEE SN D Mgk My — o 2 B il & LTz, BT g o
JE S IR EIRE 2 48E LT,

Iriba DBAIREE 1L 22°C &KWV, CHREEITH AT 320mg/L TH V. ZHUTERER O mIREVK
PDIRALTND Z & &R L TW5, L PR 79°C & AR S b, EHKIE DIRE 427~
LTW5 EEZHND(K 3-2.116), EIRAKT O CLEENSHWrd 2 & IR L 722 5 miEEuk s
Iriba Hilsl D EEERIZAFAET 5 ATREMEDS & 5 (1K 3-2.116), Iriba Huli oD WA HREN &2 Hi L T2 0l
ALV — AR OHEERE CTH D LB X BN D, Iriba IRRMAITITIZHE LD KLTH S
Gikombe 7 L —# —N@RO BN D, ARJHAIZ L - T Gikombe 7 L— & —J& 0D KILED K-Ar
MBI 100 FEROMEZRT Z ERHA LN SN, 26 L0 AHE O HEGE O BRI
VAL D KIS DO TH D EEZEZ B,

R OHIEREFIIE R, T 700 B IR B R OGUHARA 7 — 2 3D 72 o O RS L 1T < 72
W3, Iriba Hidsk o GRS T T IZ IS W CHIEVE IR T 24T - 7o, MBI JE OO A
AU D R IR 2 HH 32 LB 2 DD B ARE Y — 2 Do, iR HBMEED LR Y 72 &
BHEZTIIHEOLNTWDAT = DD HEE SN D MBROILN D IS E X 3-2.109 [2RT L%
. AbdEVE —FERE RIS o THEE SN D @idkiE Y — v 2 S 0fH & Lo, HEUTREEOE
SIXHRHI FTREVRE 2 B R L CIRE LT,

272U, AR S N HBRESE T VIR OET L Th D72, #HEE S fLic gk
ITRR B HEPH 134 1% O HBVETERRA ORI E VD A SN D BERD 5,

[H177] JICA 725 R
3-2.114 Gisenyi — Karisimbi Hi4 & FeHCHUT
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[Hi77] JICA F#: A <Rk
3-2.115 Gisenyi — Karisimbi Hi3 o> JZ b 7

[Hir] JICA FREER CERL
3-2.116  Gisenyi — Karisimbi 3 o i BAHE &€ 5 1

4)  Bugarama Hifik

3-2.117 &YX 3-2.118 (Z Bugarama #i3 (Mashyuza iR 5RJE32) o HVE Wi X & O ZGR AR
RETNVET, Bugarama MU IRA RIS B A XA RO AT RS 0 DR D .
Bugarama s (2 543 % K ILE (ZAE) O K-Ar SEARVEIRR 1,220 FHERTOMEZ R L, Z24E &
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720 9 D8 LWKIIFE LR, L7eh - TARRUBRIZ IS 1T 2 #ER O BRI, #HiBdRdices
Jo~ 7 ~EOREERS LITBEASEOEEATHL LB HbND,

ZARE (BN — ) ITHIBGRIR OB, BICITHBGR RO B ) FITRE <
Rios, EF., HERE, BRI O 5 K OE DERERE R Ol 2 & RIRiRENX
Wikg 2o BARBICE VBBl SN TWD EBx 6D, Wik, TEEGH GRESH) OFEK
MaE 2 WECRDOIZ EE R ZEEZ RI- L Cnb EE 2 b, Bugarama sk oo Vg i
VXHITERE S OAFAE TR D, ZHUTATA CHM S 72 EAREICS W CHBRICHE S
iz, BARERRICLD &, 77— —BEBITIRES O ) b ALFEIZ T THM T 2,
FEHREBEICL > TR EHEESNTZE Y =7 A2 MO, AR O HTERE S o [ (] 23
BIZL o THElSNTWADZ EE/RLTWD, Mashuyza IERIZE Y =7 A2 F G3 OHLES
fHEIAIE L TWD, 728, BEAV =T A NG IV =T A b —8T 5, Lieno
T EANV =T A G3IWEZ /R L TR0, BRI B D R 2 iiE) LT
HEEZLND, MOFENY =T A b HHEAGRIRZ I T 52 K LTV D TR B
L%, B R TIEEEMIIATH 5,

ISR OKRFFNAR, BERFENAR KON CLIREE NS | ARHgk O @ EKITRKER CTH 2 &
HeEESND, 72720, ClHEEDORKKIEIL 150mg/L TH Y | B ORI EEVK N RA LT
HIZEWRBEND, ¥V HIRE KON ClEEDBRIT Bize & Mashyuza DR R DEIEAFE—T
HDHZ EAERLTEY (X 3-2.60), #mHIKORRIZFE CEFRBKDFR I A HRITHEH LTS
W=D,

Bugarama Hs o FEAA TR BN & 7 /L 12D T, Mashuyza 18R & D A E o @, 78 70 5 A6 1AL
BT 5RO IR LI KAPBYRE|IZ LY 63°C LLEFTEAASH, EHV =7 A b
G4 (AL —FHCR) KUONG3 (L —mVER) 12ff D @@y — k> T EHF LT D L&
b, BN =T A2 b G- CAUKIZEIE TR L, B R OKILEPICHEL
TZENBICITFE STV D, BUKiE EH OB TH R ON)IK &V o 72 B ORIRAKIZ X
ARSI TN D, ML AR AKEOREN 63°CRRETHDL Z L AR LTWND,

3-2.119 |Z/k & BV . Bugarama MU OZREZ I X 0 EIEO #IEETRE JE 2NMEE S S ATRENE
DHDHH, BN TIEZE OFEITMHER ST, — BRI LR E FHIRS O T E B IR
EHEIZBWCHRTH L, KM CIEBETE @R Y D DOHTH O IR EIRE %
HET DDIXREETH D, Licid> T, HEITHEE O FEREE X O OIRE ORBFEIZ DWW T
£ 0 R R EHIFTRE S R B b,

T OHERBFRTE R, b HHIERY B R O UHERI T — Z 3D 7 DI RS EE I3 < 72
VA, Bugarama O HIECERESE T WIS EE DWW THEEVEIRAEAG 21T o 7o, HUEITRE g O i fE
AHIER D MIBNEAR A2 B35 & B 2 b D @K — 0 D534 | R BV D LR Y 7e &
BEETIIHEOLNTNDET —ZNOLHEINHMBROIEN VIZHESEHEE LT, H/hEEH
PIX B R m@E AN = DFEREESNSGE NV =7 A F G4, G3 KN Gl & & e
& LT, BRHEERPAIL G4, G3 LUNGLIZINA T GT Z &7 & L, U OB U HA%
EORBZE Uiz, BT EORE S ITHHIFTRRIRE A B[R L CIRE L, 72720, AEEE
NI MBS T VISR O T L Th 5728, HEE S L7z MBI R B HPHIX 5 % O
BEIRTHE ORI ABE SN D LERDH D,
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(] JTCA F R Rk
3-2.117 Bugarama M3 o> HUE W ki
(] JICA 2 TRk
3-2.118 Bugarama Hulsk D HIERE S E T L
JICA
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(7] JICA B2 TRk
3-2.119 Bugarama M3k o> HhZ T B i 1 i B
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(2) FHMIERE SR hig oD #h 8 & IR B FT M

D Al
HFRRE AR & DR T A =2 2 0E L TARRIAIC & 285 IO IBVEJRAR T > v v /L 2 Rt

L7, ARETH T SO TWD LESh AR LFHE L, FIHWRER T L —
(IS T BRI F— GEEH) 2HET 2 HETH D, ek, AREEORETIE, £
T HN e T FE 2 EH LTSRS T oy bz sk T,

FEH S OFEKXEZ LI TITRT,
FEHT [MWe] = (Tr—Ta)x{(1 - @) xCprxpr+exCpwxpw}xVxRFxCE / (LFxPL)

pr. pw : TNEIEAEE (kgimd), HIEGEREE (kg/mP)

Cpr. Cpw : FNEIVEALE (Kkg - °C) . HiBEGRIAHEL (kikg - °C)
Tr. Ta : ThENITHIBIRE (°C). FIMRAIERE (°C)

0 : a5 A DZERE (%)

\Y : freffERfE (km?)

RF ; = (%)

CE : ZEHhER (%)

LF : 77 v bR (%)

PL : 77 v MEESIE ()

BRETHOLNTNENRT A—Z D% 1 DICIRET S 2 S L@ s HECTH Y . RieFEME
EESTWD, 2O, SMEHENRMINETH 5T 7 v a @t Bk #A U CHeSRiRT
WCRT oy L ERDD ZENZV, SRIORBICBNTH ZOFEEZEHALE, T T L
2{E T, X 3-2.120 (1ZR T & 9 AR W LIZZ AR OER GANET H oD (K
il & e/ IMED B DIR STV LA TR, R ME & o ME & O E A R ST 535613
“AROSHAPEH INTND Z EnE),

IR e R

HrEE e ORI, WERERARE OB S 7 L 2 JLICHEE L, Kinigi & Bugarama (XHE 5y
Hik ., T OMOMIE CIIRMEEZRE Lz, £72, JEAHT2Mig T 1,000m 2> 5 2,000 m D5
A e Uiz, ITREHREIIEA L mEZBTEbEL Z LIk o TRk NS, b, HEE
JEFNZ DWW TR D FEIC L D2 HRABSLETH D,

R Y B ) OFI A T RRIELEE

AH & B2, IRIRAKEE OISR K OSBRI S B 7 W2 HE D & e/ IMIE M OV KA % 3K
O, WA ERE Lic, AARMEEIX, N4+ Y —FX%EEE LT 80°C T—EEREL
7~

= A E

/MBI, 1EZ 5 B0 047 5 Karago #15 Tlid 2,500kg/m3, =D de 7 U 7 He o g
D> 5 A% MR T id 2,600kg/m3, & L. KMEIZT X CTOHIE T 3,000kg/m® & L, RO/ E L
77
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& A b B
— R E A OEZEA L, F/ME & BRI 224 0.8kIkg-°C K TN 1.0klkg-°C & RE

L. #EsfiL Lz,
A ZEBR R
Fed1 7 ) 7RO HIE D S Ak D MUk TR SR/ IME & RIE A Z 3124 1% M O 5% & RGE LTz,
Bugarama it Tid, HAERDOHIER AT 5720, 1% K 10%DFER /340 & LTz,

LA D FE [ ON LA
MESNDATREIRE., [N bARKRK L EICHE I L,

ol
AR 25 FREORE ST D Lib, RME LKA 2R Zh 2R

D25 FFEUE L, HoAm E L,

25 5

NAF Y=V AT LEEE L Thi/ME, KIEEZZNEI 20%, 11.0% E(RE L, Z D)
WEEMEE Li-=/AESofme Li-,

77 v MEBEHR RO T T v NEEE
77 v MEEEHIL 304, ST MBERIL BN TENEN—E EE LT,

Ly M
P(x) P(x)
Xmin Xmax Xmin Ximod Xmax
(a) rectangular distribution (b) triangular distribution
X = Minimum value X, maximum value Xnog = Most likely value (mode)

[HH77] JICA F A HICrERL

3-2.120 {RE L 7R A5 A
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A Y TE A
FFEDRT A= ZFEITTESNT il U7z 5 il o HiBGE R R 2 SR U7, R R X 3-2.121
M BIX 3-2.125 (T T, BT AV RIEIC K D EIREFHERARITIEE b o e TR S
HZEND, I 2 TIHEHEAYE 80 %K N 50 DEDEIREE T LR,

FHUE OGP EF AR - E AR 3-2.24 [T, FEIFR A G U 00 & F FHI BV R I E 4
JKYE 80% T 47.3MWe, [SHE/KYE 50% T 89.5% & TN AR H bz,

K 3-2.24  FEHNFNAR NG H I oD BV E R A LA R
M4 fEHKYE 80% DERE fEHKYE 50% DERE

(MWe) (MWe)
Kinigi 32.6 58.6
Bugarama 6.6 151
Gisenyi 1.9 3.7
Karago 2.5 4.9
Iriba 3.7 7.2
Total 47.3 89.5

[HiAr] JICA SRR CERL (2015 4F 3 A 1ERR)

JICA
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77 A4 F IV LAR— b

Reservoir Thickness (m) 1000 - 2000
Rock Density (kg/m”) 2600 B 3000
Porosity (-) 0.01 - 0.05
Recovery factor (-) 0.025 - 0.125
Rock Specific Heat (kJ/kg°C) 0.80 - 1.00
Reservoir Average Temperature (°C) 150 - 230
Reservoir Average Pressure (MPa) - 225 -
Heat-Electricity Conversion Factor (-) 0.02 0.065 0.11
Plant Life (year) - 30 -
Load Factor (-) - 0.85 -
Abandonment Temperature (°C) - 80 -

[HiFT] JICA FHAF TIRERL (2015 4 3 J1EARR)

3-2121 T2 T AT aiE M L2 AR LD BIREEHRRR (Kinigi #ill)
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77 A4 F IV LAR— b

Reservoir Thickness (m) 1000 - 2000
Rock Density (kg/m”) 2600 B 3000
Porosity (-) 0.01 - 0.10
Recovery factor (-) 0.025 - 0.250
Rock Specific Heat (kJ/kg°C) 0.80 - 1.00
Reservoir Average Temperature (°C) 100 - 220
Reservoir Average Pressure (MPa) - 125 -
Heat-Electricity Conversion Factor (-) 0.02 0.065 0.11
Plant Life (year) - 30 -
Load Factor (-) - 0.85 -
Abandonment Temperature (°C) - 80 -

[HH7] JICA FA HICrEAL

3-2122 EV T HNafEfraiE i L AREEIC L2 EIREHFEMASR (Bugarama Him)

JICA
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Reservoir Thickness (m) 1000 - 2000
Rock Density (kg/m”) 2600 B 3000
Porosity (-) 0.01 - 0.05
Recovery factor (-) 0.025 - 0.125
Rock Specific Heat (kJ/kg°C) 0.80 - 1.00
Reservoir Average Temperature (°C) 100 - 220
Reservoir Average Pressure (MPa) - 125 -
Heat-Electricity Conversion Factor (-) 0.02 0.065 0.11
Plant Life (year) - 30 -
Load Factor (-) - 0.85 -
Abandonment Temperature (°C) - 80 -

(] JICA FH4 R CIERR
3-2123 Er T HvufEfraeiEf L AEEIC X 2 EIREREAER (Gisenyi Hilik)
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Reservoir Thickness (m) 1000 - 2000
Rock Density (kg/m”) 2500 B 3000
Porosity (-) 0.01 - 0.05
Recovery factor (-) 0.025 - 0.125
Rock Specific Heat (kJ/kg°C) 0.80 - 1.00
Reservoir Average Temperature (°C) 100 - 200
Reservoir Average Pressure (MPa) - 125 -
Heat-Electricity Conversion Factor (-) 0.02 0.065 0.11
Plant Life (year) - 30 -
Load Factor (-) - 0.85 -
Abandonment Temperature (°C) - 80 -

[HH7] JICA FA HICrEAL

3-2.124 E2 T HVufEMT AN LIRS LD EIREEHRRIR (Karago i)
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Reservoir Thickness (m) 1000 - 2000
Rock Density (kg/m”) 2600 B 3000
Porosity (-) 0.01 - 0.05
Recovery factor (-) 0.025 - 0.125
Rock Specific Heat (kJ/kg°C) 0.80 - 1.00
Reservoir Average Temperature (°C) 100 - 180
Reservoir Average Pressure (MPa) - 125 -
Heat-Electricity Conversion Factor (-) 0.02 0.065 0.11
Plant Life (year) - 30 -
Load Factor (-) - 0.85 -
Abandonment Temperature (°C) - 80 -

[HH7] JICA FA HICrEAL

3-2125 EF T Vv T AN LS ARRIEIC KD EIREFRERR (ribia k)
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3)  MEEHEVEPREICET LB

SEIOEREDOHEE LT T iz H L AL Z v, it o 5 o 2 R
BEHIE LTz, BT AN RECL EREFEERITELZ b o 7R oMTRESN, 22
TIXFHEUKE 80 % K% U 50% DA & Z I Z AR DT,

AT ORGSR, 5 HI DG FHIENVE I A (S HH/K I 80% T 47.3MWe, {5 HH/K1E 50% T 89.5% &
FNENRMED DALz, Kinigi #slE, Mtk & e~ THRZ2E RS E R Ao Tnd 2
EPOER G - FAROELENEWEFIIND, KT, FEICERLESEE R S
7= Bugarama ik DR T > v L h3E < Bl S 4L7c, Karagao, Gisenyi K& TN Iriba 4 Hiulgki s,
Kinigi #13k<°> Bugarama Hilgk & b~ C g/ N S Wiz iz, #EEEJREIT 1.9~3.7MWe & FUE
(Y=Y g

HIEVEIR EOHEEICHW AR T A =2 %, TELHRY 2 E TOFA - PR RIS
TREL, LOLZRRE, LT U ZIZBW TR THRAI A7z Karisimbi H5 o F8 A X7
JEIREAMEL . F 72 OMOHIER TIXHURAE STV ez EIEGHm x4 sk o # T
DOIREHREEZHTT D2 LIIREETH 7=, L > T, AROEPREFM I 72 tZT
JEIELEEIZ, TREBIZ 200°C iR O HIBRIADRAF L TV D & DUE 2 FEITRE LTz,

ST, MAHOIHNC XV HEWEE (MEMECIRERE) (CHT 2 X0 EEMRERE S
T, BEIOBRENRT A= ERGEET DL &bl N7 U X VMG E DR L2 M5 %2R H
D

ey

o

4)  HEFEOAEFERR S O

Knigi Hifi & Bugarana ik COAEH: O O EZ TRIT 5720, JUM RS & 78 B ARSI
B (KR) CPA% L7728l 2 = L—4 TWELLFLOW] # AW CHHOEHETHIY I 21—
araEFEMLL, Ya2b—vailBTLEBERANT X137 4 — FBA » FORE, iy
R, IriEt ) R OMg ok (Tkhy EMEEND1EE) Th oD,

DT 4 — RARA » MREITHIBEWES T 7 /L1235 T Kinigi Hilg T 3,000m, Bugarama 1
1T 2,000m &AHE U7z, BFRE IR EEIZ DV T, BT ERHI O BRIZARE L7 AR BIRE D © b
Kinigi )ik T3 220°C & 230°C, Bugarama il 210°C & 220°C # M L7z, Fr#EfE 700,
Kinigi Hulsk (2> Tid Karisimbi #1 s D4 AIRE S 2 FLIZKAL & L TR 600m 248 L7z, —.
Bugarama HUIZ DWW TIEB B L 2 57— NEETH D Z &6 KA & LTHI 600m & 300m
D 2 A E LTz, khfEIZ DWW TIE, 5 darcy-m, 10.0 darcy-m & L7z, ZiLH DML H
T, WHUR O AEFEF 5 O & A TR L7,

mB. FHIROEE LAY O ZBEd 2Ichz v B HEKO 2,000kwW /3o F- 1)
—f DT —% (BLOJET) 3bar, Z85&E 21.6 t/h, BUKE 1476 th) 255 L L THW=, Hin
J£ 77 3bar “C O [k D A= pEH > ©H O FINE H & A 2 3-2.25 (27777, Bugarama i3k o> kA7 300m
FEEDYE & Kinigi Hll oo 78 KB T - 7 & 72 0 | F 72 Wy U o> S5 500 H B3 2,000kW
(BRSO 2 5 Th D 2 Lo b  WHUIR O AEFEI1T 4,000kW FREETH 5 & TS L7z,
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# 3-2.25 Kinigi M Of Bugarama sk o> 4= H: 5 © oone H BT IS S
o 4 K AL (m) A& (th) | BukE (th)
Kinigi #9600 34.0~56.5 152.1~219.1
#9300 37.4~63.7 194.7~287.3
Bugarama
) 600 20.9~40.8 109.2~184.0

[HiAr] JICA SRR CERL (2015 4F 3 A 1ERR)

3-3 HRRAEFEDERE

3-3-1
2 gk DI IR IK DAL

JR DA M K OVBLLE O A B

Hh FAFA S B S IREL A 1T

R AR S LD IEE, HE
A ZRE L C,

IR SN D HIBVEIRAR T v v b b L b

wvyﬁékwfi%ﬂ%@_thmﬂ%
D5 ETIE, MBEFRAEAED Y 27 MEIKRE L TE,
VD B D IS 3o THIEBVE TR SR SRR i & &7z Kinigi X TUY Bugarama ﬁ

BWTH, HBGEERIE O FM TREME 2 KM 272D O 7 — 2 1T+ TERY, 2ol

<.
A2

LA - MR RN S o BV

LD ZIZ BN TR A 8 6D DB SRIENL & 1
L7, BMEHCES L CldiB iR EOBARREZR L E B LTZ, T OITHEBIRICB AT

. HEEREPR R O EE RN L 72 D,

BEOFEITHR SN TR 5T, fﬂ’fﬂﬁﬁ%%
AN K D B IR EEAT

O, AFHATIT 5 HIBABR R B SEAH T 13, HIBAR BRI O Fhi nl et 2 {5 70 D7 — Z B
HFe AL ﬁ‘éi@?ﬂEHEOD?%ﬁ’@F‘?%NIEuH F & L TOREIRMLAS T 21T~ 72,
(CHEERER 2 ZOHWHMEHCT o & & b

T SENANT A F
i@?&%$%%®%m7
FbEE L (£3-31),
R ETH D,

BWTIL, FEROHZAFEFER FE |
EVEZ W D70 OB PRRHE 2 E T 52BN O HE LW S D H
HARBZIE, WBGRT v b, #UBRIL, 727 B 2, ESARE - Ok
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# 3-3.1 FEHEMHUROMBEVER, HSEREL A 7 T ORI

Hot S R Potentia
FiedName | Aliude Base camp Site Congiton Topography NaturalSocial and ping Geological structures Hoatsourceof [ esenor] POSSDIY of existence of | Estimated resenvoir esource Potents
(m.asl) | (hours tothe site) pogrephy Coetaints . o controling geothermal activity|  geothermal system geathermal reservoir temperature a1 80% Confidence | at 50% Confidence
mex mex Level (Me) Level (Me)
Close to the Afthough uncertainly of
Volcanoes National presence geothermal
Park reservoir remains, there is a
2576m 30 minutes from g
(at the proposed| Ruhengeri city by car Flatlocation and | FOllowing consiraints e oo wendng fauts | Related wih Quatemnary | roterozoic | POSSIDY ofhat gealiernal | g 1 pe around
Kinigi Few residents are arised NA NA  |inferred from 30 MT inversior reservoir extentin and around| 26 586
driling site | (20 km). 5 km to the gentle siope volcanic activty basement
e e Urpoed rear 1) resettiement of analysis low resistiviy zone detected
g residents at a depth of 2,000 m and
2) compensation of deeper and along resistivity
culivated area discontinuity R2 and R
There is uncertainly whether
50 minutes from | Noresident, Hot | _F12tlocation. Hot N-S to NE-SW trending faults | ¢ e heat of the ‘geothermal reservoir at
1.180m | Cyangugu city by car | springis located [, SP9 S located at bounds westrem margin of | o oatic materials | LAY B3 | gogper depth exist or o, CI
o prng of graben (flat) and lineaments G1, G2 and G3) per pa Proterozoic P9 | parental fluid: > 630C
sie) | Kibangio town to the | factory. Bath use the crust, or conductive water suggests that a
steep slope of the and NW-SE trending fauit basement
site, unpaved road | of the hot spring heat of infrusion rocks. possivily of presence of
mouniain (gravity lineament G4 efc.)
parenta fuid at deeper depih,
Hotspring s close. There is uncertainly whether
1470m 25 minutes from | to residensial area | igh relief topography| NW-SE trending faults Rﬂ;‘:::ﬂf“ﬁ:‘:g Proterozoe g“ﬁ"g‘;:::;ﬂ’a:;f‘ | shatow aquier-80.0C
Gisenyi | (athotspring [ Gisenyicity by car (6 | (distance: 100m) | a the coast of Kivu - 730c | 230mol | inferred flom topograptic [ VOSSO Bane | Frorerozon oot | Doy e Ooee 19 37
site) k). Bath use of the hot lake ineaments o gests a possiolty
region presence of parenal fluid at
spring
© hour rom Gisen High geothermal There is uncertainly whether
2078m vy byoar | Hotspringis NW-SE trending fauks | S"0ient or conductive geothermal reservoir exist or
Karago | (athotspring [30 e L ] TR ———, hy - 7320 | 793mgiL | il rom ipeqraphic | P he magmat.or | Prterozoic not, Clconcentration | Shallow aqufer: 51 0C 25 49
o e e hoteming rom_ | closetotme | pograp! oo e conductive heatof | basement (granite) | suggests a possibiity of | Parental fluid:> 81 0C
ping Karagolake. intrusion rocks presence of parental flid at
pariing poi.
There is uncertainly whether
30 minutes from
. geothermal reservoir exist or
vostm | CISeMCIY DY AL | ging s iocated | oderate or relaivel| NNW-SSE trending fauls | Related with QaIEMary | - prg070ic. not, Cl concentration | Shallow aquifer: 79 oC
iba 30 minutes on foot to - 2200C | 320mglL | inferred from topographic ~|volcanic activiy, such as 37 72
(at spring site) valley floor | high relif topography basement suggests a possibity of | Parental fuid: > 790C
the spring from ineaments. Giombe crater
presence of parenal fluid at
parking poin.

[Hi7T] JICA FHAH CTIERL

N OHBEBRF R ZRET DICH72 0 . F9, HEHIE O TR A S OB T SENENL 45
i 5 FHEIC OV TG L7z, EAMEICEL Tk, MBEROAFEMZ R b EZEHE L, RV T,

HIEAGR A OMERRIR DL 2 B U7z, HIS, MM BARERER, RRCHUBRIL S HboETEBR L
7o HlMEHE L T 0 7 3 FA O BAGR K O MLl D FEAT RS e A 3% 3-3.2 (R d, £ DR R, HIBVE R
FEAM AN SN S 4v72 5 HURD 5 B, A% OHEGIE 2 HE D 2 i HESEEE D Ol & LT Kinigi
K OY Bugarama @ 2 Hilik 238 E S 7=,

#* 3-32 AHEEEAEL T 7 3RO BIAR M UM itk oD R A el SR

Evaluation ltem Rank Criteria Kinigi Bugarama | Gisenyi Karago Iriba
A |at 80% Confidence Level : > 10 MWe
Estimated R.esource B at 80% Confidence Level : > 5 MWe A B C C C
Potential
C |at 80% Confidence Level : <5 MWe
° A Temp.: > 50 oC and Cl max: > 100 mg/I
§ Hot spring B Temp.: > 50 oC or Cl max: > 100 mg/l C A A B B
g C  |Temp.: <50 oC and/or Cl max: < 100 mg/l
g A |Presence of Quaternary volcanoes in and around the field
% Heat source B - A C A C A
© C Absense of Quaternary volcanoes in and around the field
Geological structures A |Detected by geological and geophycial study
controlling gv?othermal B Detected by geological study or geophysical study B A B B B
acvy C  |unknown
A Flat or small valley with calm slope
Topography B Partially steep slope A B C C B
C Deep valley with steep slope
A |None
Protected area etc. B Within the non-strictly protected area / near the strictly protected area B A A A A
C Very Close to the strictly protected area
A [Stage Phase 2: MT survey done
Exploration Stage B Stage Phase 2: Gravity or MT survey done A B C C C
C No gravity and MT survey done or partly covered

[HFr] JICA SRS CERK (2015 4F 3 A 1Ek)
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3-3-2 MhEGRSETE
(1) HERREEDORE

IV B D BRI Fo U CHEBVE TR S ASFR B | & Sz Kinigi & O Bugarama [ Hi
IR W CHREICHE L 7- BT 8 O I MR S TR 57, il o BBH % EoE IR
UZZE@mW, 07D, BIBMEIZHB W CREM HIBVE BT AR ET 5 2 L 1IN TH
DN, KFEIZL > THELNTHBEGR T o v LRI B FR S & il Hlsk oo i 2038 B BE %8 5
W] 2 5 1% OIS A ER DO ZE & U CTHET Lo, HEIEERREFH M OFEMIL, HIEGR A -4 H|
EEHLHBER T « PV T 4 —iflEIC Lo TR SN2 D TH D,

W T OB, TR0 b MBRETOBRMARIL, HESNIEREICESESMAEL
Too ABEITIX, BET T FOZ A TG EXR OCEROREN AL TV —FES T
VM ERIRE LT, BHEBICIN U CRERMBH ORI, YiIHOLERS (KTWEITES) D
HEEARE RN FED R L7z, Mg Z 35 CTHEE S 2 F8 BB 8 D B K N BE5% i A 3% 3-3.3
(b BN

# 3-3.3  Kinigi K 0" Bugarama HU 2 35\ CTHEE X 40 5 F8 58 BR %S O HIAR K OV B35

Resource ) Number of Number of
. . Plant Capacity . . L
Field Name Potential (MWe) Power Unit | Production | Reinjection
e
P80 (MWe) Wells Wells
Kinigi 32.6 20 5MW x 4 5 3
Bugarama 6.6 5 5MW x 1 2 1
Total 39.2 25 - - -

[HiT] JICA FHAEH CERL (2015 4F 3 A 1EK)

HBATORMREIL, WL 80%DHEEEIREICKSE D LARMEATHRE LT, SEREBEHFE

RHEIC IV THE L SNDAEEHOIBIAE BET T~ MELERMHE O FEHIE 2 k<)
IE. SHITOYUIE LAY 720 oM H B 4,000kW FHS & L TR L7z, SEEShDETHD
PHIAEZ DWW TIE, BEICKLEE SNDEEHFORBE AEH 1 ARY T2 0 DA I D E)
K, BITHEE SR et 1 ARY 720 iR A & (300vh) 1ZHESHE M L, SiHomAg
FEICEE LTl SHuls o BRI & 7 /LIC S & | Kinigi s T3 E 13 3,000, & cH:
1% 1,500m, Bugarama Hitlk CiIApEH: K NETCH & & 2,000~2,500 m 2B & ABE S D,

(2) BEARFIE- R5Pa—IL

1 HIENEEBE R O —fiRp 7 i

HEVEIROBIRIZIZBZE U 2 7 Bk S, Tbh, BIROBIERIL (Om#EECRE 72 &)
HCHEHEMET 22N TERNED, BBERE W) VAT ZEI o TS, FAXH)
BHLEBBL T, ZOBBY A7 2T 5720, BB HEVEIRBIRE S @ F D 5, & B REC
1%, ROBME~ED H Z & OREIEDRR - Hrs s, F 1 BFFIIRERETHY, 740
UT 4 —RAXT ¢ B, R BERE & 1R CHEHE - REFECRE & ETe, 55 1 BRSO A& BARIL, Hugh
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BEIRAFAE D FTREME . HIENE IR DALY - PR PR M O BV B GRS 7T RE 72 foc i 8 FE AR AR
AHET D ZLICH D, B 1 EBEORERMEIT. FICLLTO3IEMISHMA T LN TE D,

72— A1 HLEFEHE AT D 76 O IR A B

7 x—RX2 HEEJEOLRN Y R OHBREGE A RS 5 & & bICTEIEN ¥ —7 > F Ak
TET 5120 DR B

7 x—RX3 BAFXxIG LT  METHEIE O - MERIRRE 2 SRR X 0 B ST
%D L L b (T HIBNE R A A 9 D I A B

IRBGRA RIS Tk, AE#i (RELAMEE) Zaittd 5700, R MR T O T
bivd, FWAEBERE T, RFHE TR IAEN oG LHPHN T, HEERER O 72O O &S
THIMR 2 RES D 2 L AR COREMEN M ThN D, EiREmEME TIX, B
EHER DO 7= OFIEFH] S, EHRBRA TS, R R & 2 E TORAER R

IZHESWT 3B Y I 2 b— a VK D EREFHEI TN 503, ZOMREL W L&
572D, 3ARL EOFEHZIAIT L Z ENREEND,

JERISBG AT B P R A BB M OV R T—fﬁﬁxﬁ DR BEE T, ZOEBETCHELNTIERE ZEICH
BWESET AMER SND, ZOFET IS, HBYEE)ZBH L DD VE R, iRk
DILHY | WEAROPEEY N Z — o HIPRfR L’?Dj“/‘ﬂ:/ SR SNAMERDH D, < OHBEEE T
EPFET DR 1 OOFEDOATIIINOOHER LR THIET L2 LN TERY, 20D
WS ONDOEEFIEZHAEDLE TRET AR ERD D, 7212, ZOMAEDLEITE LT
2 MBI C K » TR 5, MEFRA, HEFHRA RO MT S T80 7T b Fe L]
PEDOBEWERETFIETH DM, KiELEETFIEOMAAEDOEIL, M5 L 3 2 HMEHIKO R 2%
JE L7z ECTREBNTHGE LRI R b, ks, BROREFEPEN SN2 Z &b, £
O DORERZREGINTIRR U ETHEEET AV ZAERT 2 2 L RREL D,

74/t)74—X574&BT1 PRAT B CRIAM S 2072 S B S8 U B OV HHRRBRIC K

D RS ST AR - BUKE & . WBEGREFT OB SRE N TR D, E O AR
\ZHSWC, 7D/I&b®%% %%%ﬁ#ﬁbﬂéo_@&Wif BT N 26
RIEEEGOT-RRICEb 2 BB MEk T LT Z kﬁxtﬁihé

AR B T, 8 77/h&UFaw<ﬁk BOKEE K NEIL T AT L) OFFMEREH &%
T, EEER THM TEE DB FAFLICL VRE I, BALERICLY 7T v MR TN D,
ZOT T v MEFRMEANIL, PELTWAHADTOREIZAE LT D AEFEH L ORI H D
Méh\%®E%EMﬁ&ﬂ£méhé

R - RSFEEPBSICER W T S ARRVERE - BUKEICER., MR ARHIR R EoEEINT —
NS ST T VOB - ITREIE Y 2 2 L — 3 UNEE LT ARG PE o flkfee S8 5 (It
HEEH) 2OICbLBETH D,

TS HIBVE IR B O — R 2R i AUIC S & | Kinigi #U5 &% OF Bugarama HilEg o H BV i BR %8
FHE R OAR T Y 2 — VR Lz,

2)  Kinigi #13 } Of Bugarama Huss O #iEABRFE FIA K VA 7 ¥ 2 — )b
Kinigi g % (% Bugarama Hidsk & & (12 AR TR L 72 BT R ORISR STl b
T HEABHRIC R IT DB A 7KK E LTEv, Eiz, HBABIROHE e & OB O
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M2 RETT 2 12O O, $ b b B E ORI T DM b AR LT 5,
L7eoT, Ak, WMk CHIZABRR A 1D 2 5 2 Tl HETRIE OTFEA MO, g
HTEEJE D BRI A R T~ 2 7o D O BB A T T 2L ER B L, 5%, LELEZEZI LN
DB DOWNEIT, MR T (7 = — X 2) LOHBGHIH] 25 et BE A (7 = — X 3)
ThY, 7=2—R2FEMHICBNT, 72— X 3ERAIHEOHW AT O BENRD 5,

7 = —R 2 MRHE
O flEHE - bR
o s
O HIENEJEETAT /R A - PHES TR e

7 = — A 3 MEGRA ] CEIREET (MEVEIR T « ) T — i)
O BERk, 72 b AEEEER

O HEGHAHEE] - YU
o e
O HEVEVEREG/BE R G R /e

HEER 7 4 P T 4 —MEDOERBNITRO LB TH D,
O HEEJRY 27 O
O HUEETR S DI EERR
O HBURT >3 L R OB R O Rt i

74 VYT 4 —E

BNV IR B RTAR 2 5D < Al PR BB EHRE R 2 B £ 2. HIBVREFT ORI 2175, —
IZ Z OBEBSIC RV TREE - MRl 21TV, RFHBLE LD 7 v Y 7 N EITRREME D R
FEd, 74T 0 —EDO%R, BREMICBITESND,

TaY el NEFIZENLD, ETREITERKICLERTFROBSNTOIL, 3Ly
RARRESND, KNTT Y=/ FOFRENRRBSIL, a0 77X —RRESND, &2
v T 02— ORRFEN R, BHIERED - B YR, s, B LF, REEAFEITIh, ey
=7 NRFERR. BEEBEBENHB IS, 7= NONER O LEIZOW T, Kinigi Hilik &
Y Bugarama Hilik & HICHIZVETRGHEKR N7 4 U 7 4 —fi&EIC LD B - RETHELND
D, BERBMEIZBITLDFEMARITILLTO L BY THh D,

s

Bl

e

NS R A A
HUHARH - 38R
BT A 25 B D TR
HhENTE T AT D R

LR O

O o o o o

FE SN D Kinigi #145 X O Bugarama (2 5517 2 FRTHA S T (MBE TR 726 7 n Y
=27 NETETOEMAZ Y 2 —VERI340HFEI3TIIRT, AT Y a—/LIZO0TIL,
BURFBR%EER) (ODA) ZFIA LI-HA L OFoMEE&E2FIH LIEHE D05 0 — A2 f85E

JICA
3-197



VT X EE R A AT 3L F— BRI O - O OB AR IR ETE e Y= b 77 A FILLER—

L7z,
# 3-34 Kinigi 70 =7 FEMA Y 2 — (BMW x4) (FfEkr—2)

Duration | Year 1 2 3 4 6 7 9

Aoty @ontt) [7T2 o[ 1]2[ ]| 1]2]3[4| 1] 2[3]e| 1 2[3]e|1][2[a] 2| 2[a]e| 1 [2[ o] |1[2[2]=
Exploration Stage

Phase 2 12
Engineering Services by Consultant 12
Surface Study 11

Judgement to Progress Next Stage (Phase 3)
Environmental Study, Acquisition of Permission etc. 2
nance Procurement of Phase 3 3
Phase 3 33
Engineering Services by Consultant 33
Resource FS in Kinigi 32
Exploratory Well Test Study/Evaluation 32

Judgement to Progress Next Stage (Exploitation)

Environmental Impact Asssessment, Feasibility Study

Environmental Impact Asssessment, Feasibility Study 12

Appraisal Mission, E/N, LIA
Appraisal Mission, E/N, LIA 12

Construction Stage

Procurement Engineering Consultant 9
Procurement Engineering Consultant 9
Engineering Services by Consultant 55
Engineering Services by Consultant 55 o
Procurement of Contractor 17 -#
Procurement of Contractor 17 [
Steam Field Development (for 20 MW) 22 [ e e ——
Suney, Design 4 e
Field Development, Rig Mobilization 6 i)
Drilling & Testing (5 production wells, 3 reinjection wells) 16 L ]
Fluid Collection and Reinjection System (SMW x 4) 23 [ —
Suney, Basic design 6 | s
Design, Fabrication & Delivery, Construction/Installation 20 /|
Power Plant (SMW x 4) 2
Suney, Basic design 6
Design, Delivery, C 20
Commissioning 3
Transmission Line and Switchyard 20
Survey, Basic design 6
Design, Delivery, C 17 ]
Post Construction Stage 12
Warranty Period (inc. Operation and Training) 12 ’ ’ ;

[HiFT] JICA A CTER (2015 4E 3 H 1FAR)
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# 3-35 Kinigi k7 0= 7 FNEA V2 —L BMWx4) (f&E4&D7r—2)

Actity Duration | Year 1 4 6 7 0 1 2 3
(month) [1ToTs[a[1]2[s[a[ 1] 2[s[a[1[2[s]a[1[2]s]a[ 23] «[ 1] 23] «[ ]2 «[ 1] e[ 123 e[ 23] ¢[ 1[5 ¢[ ][] *
Exploration Stage
Phase 2 12—
Engineering Services by Consultant 12

Surface Study u | e

Judgement to Progress Next Stage (Phase 3)

Study, of Permission etc. 2

Finance of Phase 3 3
Phase 3 E3
Engineering Services by Consultant 33
Resource FS in Kinigi 32
Exploratory Well Test Study/Evaluation 32

Judgement to Progress Next Stage (Project FS)

Environmental Impact Asssessment, Feasibility Study

Environmental Impact Asssessment, Feasibility Study 12

Judgement to Progress Next Stage (Exploitation)

Finance Procurement of Exploitation 12

Construction Stage

Procurement Engineering Consultant 6
Procurement Engineering Consultant 6
Engineering Services by Consultant 53
Engineering Services by Consultant 53
Procurement of Contractor 15
Procurement of Contractor 15
Steam Field Development (for 20 MW) 22
Suney, Design 4

Field Development, Rig Mobilization 6
Driling & Testing (5 production wells, 3 reinjection wells) 16

Fluid Collection and Reinjection System (SMW x 4) 2
Suney, Basic design 3
Design, Fabrication & Delivery, Construction/installation 20
Power Plant (SMW x 4) 2
Sunvey, Basic design 6
Design, Delivery, C 20
Commissioning 3
Transmission Line and Switchyard 20
Suney, Basic design 6
Design, Delivery, C 17

Post Construction Stage 12
Warranty Period (inc. Operation and Training) 12

[HiT] JICA FHAH CIERL (2015 4F 3 A 1EAK)

# 3-3.6 Bugarama Mk 7o = 7 FEEA 7V 2 —L BMWx 1) (FfE%Kr—2)

Duration | Year 1 3 4 7 0 1 2 1

Activty
(month) [1Ta[s[a[1]2]sa[1]2[s][1]2]s]a[1]2[s[a] 1] 2[s]a[1]2]3[ 4[] [ s]a[1]2[s] 4[] 2] s[a[ 1] 2 s[4 12 s]4[1]2[]4
Exploration Stage
Phase 2 [P ===
Engineering Services by Consultant 12
Surface Study 1
Judgement to Progress Next Stage (Phase 3)
Environmental Study, Acquisition of Permission etc 2
Finance Procurement of Phase 3 3
Phase3 Y
Engineering Services by Consultant 20
Resource FS in Bugarama 2
Exploratory Well Test Study/Evaluation 20

Judgement to Progress Next Stage (Project FS)

Environmental Impact Asssessment, Feasibility Study

Environmental Impact Asssessment, Feasibility Study 12 [# )

|Appraisal Mission, E/N, L/A
Appraisal Mission, E/N, LIA 12

Construction Stage

Procurement Engineering Consultant 9
Procurement Engineering Consultant 9
Engineering Services by Consultant 45
Engineering Services by Consultant 45
Procurement of Contractor 17
Procurement of Contractor 17
Steam Field Development (for 5 MW) 10
Sunvey, Design 3

Field Development, Rig Mobilization 6
Drilling & Testing (1 production well, 1 reinjection well) 4

Fluid Collection and Reinjection System (SMW x 1) 9
Survey, Basic design 3
Design, Fabrication & Delivery, Construction/Installation 8
Power Plant (SMW x 1) 16
Survey, Basic design 3
Design, Delivery, C 12
Commissioning 3
Transmission Line and Switchyard 9
Sunvey, Basic design 3
Design, Delivery, C 8

Post Construction Stage 12
Warranty Period (inc. Operation and Training) 12

[HiFT] JICA FHA ] TIERL
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# 3-3.7 Bugarama #iik 7' m =7 FEMA ST 2 —/L BMW X 1) (fl&Ee0r—X)

Acthity Duration | Year 1 4 6 7 0 1 2 3
(month) 11753 al1]2] 8] [1]2[3[a[1]2[3[4[1]2[3[«]1[2[3]a] 1] ]3] 4] 1]2] 3] e[ 1] 2] a[a[1]2[3][1]2[ ] e [1]2[3[ ¢[1]2[3]
Exploration Stage
Phase 2 12 |——
Engineerini g Services by Consultant 12
Surface Study n |
Judgement to Progress Next Stage (Phase 3) v
Study, Acquisition of Permission etc. 2 =
Finance of Phase 3 3 =
Phase 3 0 e
Engineerin g Services by Consultant 30 £ 7
Resource FS in Bugarama 29 #ZZZ%ZZ%‘_ZZZLTZZZ:Z]
Exploratory Well Test Study/Evaluation 29 I ]
Judgement to Progress Next Stage (Project FS) v
.
sment, Feasibility Study 12 [
t Stage (Exploitation) v
= C——
ineering Consultant 6
ineering Consultant 6 5
“ B
40 F : : : ’)
: =
12 [ 1
10
3
Field Development, Rig Mobilization 6
Drilling & Testing (1 production well, 1 reinjection well) 4
Fluid Collection and Reinjection System (SMW x 1) 9
Sunvey, Basic design 3
Design, Fabrication & Delivery, Construction/Installation 8
16

Power Plant (SMW x 1)

Delivery, C

ine and Switchyard

Eﬁﬁ[ﬂﬁi

© w o|lw

Delivery, C

Post Construction Stage.
Warranty Period (inc. Operation and Training)

B R

(ATl JICA S TIERL

3-3-3 HhIGEDHEABFFERMETE

WERERE e =7 MINnA VAT »a— U Z—2OBIf L SN TET2, BELEHRE
TEOFHGEDS FIRE 72 el (1 DR A 1 B 72 O1iE, AR L7z & 5 BRI N LE L EZ b
Do BANCAHLHHZHET 272D RHEHHE (7 =2—X1) PRETHD, ZORIT, Kk
BT SN A ZEHPHORE (7 = — X 2) MTbiv, HBEVEROEN Y G2 —7 v b33
HOMNZEIND, ZORBERBICESH THEHIC K T 288 X2 OMBRT v v LK
&% (Stored heat or volumetric method) (2 X0 RS Hivd, ZORMES b -HIERT 2 v
IARFEIX S E OB AL 225, 72720 \:®%%{1%@ﬂﬁ’%wé%ﬁﬂ%@%ﬁ%
BRI S I T L= LAV, Frt rBEf i R AR 2 0 5 7o OI1ZiE, IREERE O FR A H-Ha 1|
& ME AR F T FE D < HIBVEIREHT (7 =— X 3) BB TH D,

%%@ﬂﬂ@&ﬁfijwa:) BT & R BHUED —RINTII R 2RI B D
Frlot FlBE B R BRI A N 5 72 DI121E 3 BEEOFENMETH Y . ZOFED =D D HilE
DB E D, L, B :EEJE%%}’@ LimbenoT7uryeZ hAXLT L HIERIIC
ERETDLIFRGT, 7oy =7 MIERLWI rF—2AbEIVES, ZOXIREFEY 270
TFAENHBIEEH R ~D R B ADERE L 72> T 5, REIOS A &Rt S5 72D OEHE R

ZECTCWAELH D, BOAETIE, 72—X 1057 =2— X 3RS T HENEIC L - T
TohT&ie, $42bb, REMAHETRERBY A7 2 ERBEEL 2Lk, REOSA
ERESEIBRNE LN TS, £V FRUTIZBWTYH, 7=2—X 1 &7 =2—X 2 ZxHik
THRENEICL > TITONTEY . RENARTREBRY 27 ORIC X 5 MV BB %
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RER L DN TN D,

WD ZIBWTITHBEERBEORBRNIZEA CEBIN T RN ELBET . FH
EIZH T 5 HBEBRE A RET 272 DIFA B O ENEENIC 7 2 — X1 &7 = — X 2 ITHIST
LMEEFNTHZENEEND, Fo, HBERKERRKICET L /vy RbEVERKINT
WZRNZ LD MININFIRA % OBURNL S REG 72 & O SR EFHA i 72 1064 218
M EX|BEEEEZ HND,

NT o EDOEMBHIROFTAEOES RN A EZET D5 L. SHRHEBHEZED 2551215, »
THHHIKIZHENTHE 72— 2 OFEBLEL 2D, FHIRIZBWTHESND 7 = — X2
KTO7 ==X I3FEBEIILLTD LB THDH, # 3-3.8~7% 3-3.10 LUK 3-3.1 (T Kinigi Hilikiz ¥
WTHESNAHENE L RT, £/, # 3-3.11~3 3-3.13 L MK 3-3.2 |Z Bugarama Hif (2 35
WTHE SN OMENE L =T, RIITAEEBZ»ND2EAMAEZ R L TWDLR, LU X
MIZENEE D REG IR D EMITE AT Y, T bHEOE ML JICA, ADB, UNEP, EU,
Geothermal Risk Mitigation Fund 72 & 2> 5 O ZEMeERT & L TEITF 5,
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7% 3-3.8  Kinigi Ml CAE S D HIZABE A (7 =—X2)

Project Name Resource Exploration Survey in Kinigi (Phase 2)

Prospect Kinigi

Area Kinigi

Project Outline | To carry out supplemental surface geoscientific surveying to update the geothermal
conceptual model and for select drilling targets in the Kinigi field.

Details »  Supplemental geological and geochemical study
»  Gravity survey (200 stations)
»  Supplemental MT/TEM survey
» Resource Assessment/Planning (Integrated analysis)
»  Study of multi-purpose utilization
Beneficiary REG
Scheme Development Study Category Resource survey

Project Scale Approx. 1 year
Approx. USD 0.8 million
Supplemental geological geochemical study: 0.07 million (inc. lab. analysis)
Gravity survey (200 stations) : 0.35 million
Supplemental MT/TEM survey: 0.35 million
Resource Assessment/Planning (Integrated analysis) : 0.05 million
Study of multi-purpose utilization: 0.01 million

Remarks Permission for works in the National Park is required.
Supplemental MT/TEM survey is recommendable in case of that the survey can be
done in the National Park and area in Uganda.

[HiT] JICA FHAH CERL (2015 4F 3 A 1EK)
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# 3-3.9 Kinigi itk THE S D HIEBH A (7 = — X' 3)

Project Name

Resource Feasibility Study in Kinigi (Phase 3)

Prospect Kinigi

Area Kinigi

Project Outline

geothermal resource.

To carry out an exploration survey including drilling three (3) exploration wells in
the Kinigi field to confirm presence of a geothermal reservoir and to evaluate the

Details »  Exploratory Well Drilling & Testing (3,000m x 2 wells, 1,500m x 1 well)
»  Production testing
» Resource Assessment/Planning/basic Design etc.
»  Study of multi-purpose utilization

Beneficiary REG

Scheme Development Study Category Resource survey

Project Scale Approx. 3 years

Approx. USD 2

6 million

Remarks

[HiAT] JICA SRR CERL (2015 4F 3 A 1ERR)

# 3-3.10 Kinigi il THEE S 5 HIBABR R E D EM A 7 ¥ 2 — L

1st year 2nd year 3rd year 4th year
Months[1 2 3/4 5 6 7|8 9 10 1112|1314 15 16 17|18 19 20 21|22 23 24(25 26 27|28 29 30 31|32 33 34 35/36|37 38 39 40 41 42|43 44 45 46 47 48
Exploration Stage
Phase 2 12
Engineering Services by Consultant 12
Procurement Engineering Consultant 1 74
Engineering Senices by Consultant 1
Surface Study 11 ——
Preparation of Supplemental geological and geochemical study 2
Supplemental geological and geochemical study 3
Preparation of Geopysical Survey 3 e
Gravity survey (200 stations) 4
Supplemental MT/TEM suney 4 frrmrrrr
Resource Assessment/Planning (Integrated analysis) 4 | S
Judgement to Progress next stage (Phase 3) A 4
Environmental study, Acquisition of Permission etc. 3 I ] Certificate of RDB has obtained (but it should be revised)
Finance Procurement of Phase 3 3 1 I
Phase 3 33 I i
Engineering Services by Consultant 33
Procurement Engineering Consultant 1 5
Engineering Senices by Consultant 32 E
Resource FS in Kinigi 32
Exploratory Well Test Study/Evaluation 32
Bidding &Contracting 9 A A |
Field Development, Access Road, Mobilization 6 (S|
Exploratory Wells Driling & Testing (3,000m x 2 wells, 1,500m x 1 w ell) 9 e |
Production test 3 Eriiad
Resource Assessment/Planning/basic Design etc. 6 A
Judgement to Progress Next Stage (Exploitation) ‘
Months|1/2 3 4|5 6 7 8 9 1011 12|13/14/15 16|17 1819 20 21 22 23 24|25/26|27 28 29 30 31 32 33 34 35|36|37 38|39 40 41 42 43 44 45 46 4748
1st year 2nd year 3rd year 4th year

[H477] JICA F# R CERL (2015 47 3 H 1FRK)

JICA
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[HiAT] JICA SRR CERL (2015 4F 3 A 7ERR)
3-3.1  Kinigi Hitdg o> Hi1 EBH 8 G A 5 S itk
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# 3-3.11 Bugarama Hiulik THE 4 D HIZMBH A (7 = — X 2)

Project Name

Resource Exploration Survey in Bugarama (Phase 2)

Prospect

Bugarama

Area

Mashyuza

Project Outline

To carry out supplemental surface geoscientific surveying to update the geothermal
conceptual model, and select drilling targets in the Bugarama field.

Details »  Supplemental geological and geochemical study
» Review of existing geophysical survey data (TEM, Magnetic etc.)
»  Supplemental MT/TEM survey
» Resource Assessment/Planning (Integrated analysis)
»  Study of multi-purpose utilization
Beneficiary REG
Scheme Development Study Category Resource survey

Project Scale

Approx. 1 year
Approx. USD 0.5 million
Supplemental geological and geochemical study: 0.07 million (inc. lab. analysis)
Supplemental MT/TEM survey: 0.4 million
Resource Assessment/Planning (Integrated analysis): 0.05 million
Study of multi-purpose utilization: 0.01 million

Remarks

[HH 7] JICA FAE HICrERL

7 3-3.12 Bugarama Hils CHEE S 5 HIEABHRFHA (7 = — X 3)
Project Name Resource Feasibility Study in Bugarama (Phase 3)
Prospect Bugarama
Area Bugarama

Project Outline

To carry out an exploration survey including drilling two (2) exploration wells in the
Bugarama field to confirm presence of a geothermal reservoir and to evaluate the
geothermal resource.

Details »  Exploratory Well Drilling & Testing (2,000-2,500 m x 2 wells)
»  Production testing
» Resource Assessment/Planning/basic Design etc.
»  Study of multi-purpose utilization
Beneficiary REG
Scheme Development Study Category Resource survey

Project Scale

Approx. 2.5 years Approx. USD 18 million

Remarks

[Hi7T] JICA FHAE TERL

JICA
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# 3-3.13 Bugarama Hisk CHEE Z i D HIEABH R AE D ERE A 7 ¥ 2 — b

1st year 2nd year 3rd year 4th year
Months|1 2 3|4 5 6 7 8 9 1011 12(13 14 15 16 17 18 19 20|21 22 23 24|25 26 27|28 29 30 31 32 33 34 35 36(37 38 39 40 41 42 43 44 45 46 47 48
Exploration Stage

Phase 2 12

Engineering Services by Consultant 12
Procurement Engineering Consultant 1 73
Engineering Senices by Consultant 11 S

Surface Study 11 —>
Preparation of Supplemental geological and geochemical study 2 ]
Supplemental geological and geochemical study 3 e
Preparation of Geopysical Suney 3 Frrmra
MT/TEM suney (50-70 stations) 4 e
Resource Assessment/Planning (Integrated analysis) 4 | oAty

Judgement to Progress next stage (Phase 3) \ 4

Environmental study, Acquisition of Permission etc. 3 [ e e mm mm wm w Certificate from RDB

Finance Procurement of Phase 3 3 —

Phase 3 30 [

Engineering Services by Consultant 30
Procurement Engineering Consultant 1 5
Engineering Services by Consultant 29 o )

Resource FS in Bugarama 29

Exploratory Well Test Study/Evaluation 29
Bidding &Contracting 9 | |
Field Development, Access Road, Mobilization 6 )
Exploratory Wells Drilling & Testing (2,000-2,500m x 2 wells) 6 )
Production test 3 ]
Resource Assessment/Planning/basic Design etc. 6 S

Judgement to Progress Next Stage (Exploitation) v

Months|1 2 3|4 5 6 7 8 9 1011 12(13 14 15 16 17 18 19 20|21 22 23 24|25 26 27|28 29 30 31 32 33 34 35 36[37 38 39 40 41 42 43 44 45 46 47 48
1st year 2nd year 3rd year 4th year

[HH7] JICA FAE HICrEAL

JICA
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[HiAr] JICA FREER CERL
3-3.2  Bugarama Hisk o> Jh A BR 5 FH A ek G ek
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BRGSO ST N e b i & S U7 Gisenyi Hiids & OF Bugarama itk LAk oD 3 7
ik Td % Gisenyi, Karago K O Iriba 45 Hidsk CHEZAFA A OMERR LT 7 = — X 2 DEMEIZH
b, T 3 MR L CiX, Gisenyi Hiulsk & O Bugarama Hhlsk & [RIRR IS, HIZAIEEE 25 L7 Hh
BUTREOFEO A EAHET CE 27— NAR LTV D, £lo. Thb 3 HUlsiDHEE B &
VR RV LREFE 80% T 5MWe LA R & /NS 22 AR L, BIBBHC B W THIBARE Y v v = 7 b &Kt
TE DB, Lo T, KHETIER, Ak, Z4H Ol THIZABH R RA 2 D 5
GO E L EZ OO HBGHE (72— X2) ONEERFT LTz, 7=—X 2 OFf#& % Fh L
7o BT MBEPFM A TWEORBRICESE 7 = — X3 EMOHIW 21T 5 Z ENEEND,

INFETIHE LN HBEROEHRCH R AR 2B E T2 EIROFENSHERI NS,

Karago s
7 = — R 3 ENEA MO -0 O R HFEFEE (5% 3-3.14)

Gisenyi Hitlik

Kivu B T 2 IR 2 5 & L 7o BV IR 2 B BRI A (3% 3-3.15), Gisenyi 5%
HED OB Z ZE T 5 & B ERIIREE L s 720, BT 2ERELZFH L2
TEEZ LT D & A RET D,

Iriba-Mufumba 2k [ - #iilsk

Mufumba K F 1Z, Gisenyi iR SR DAL F AL E T 2 KILFEDO O & D TH 5 (K 3-3.3 12 Mufunba
KO FEONEERT), ZOHkE RS L Uz Rt RFEOF M2 #2235 (£3-316), 20
A D B AT Z DMl HCHEEVE JRA U O D IABZEIT O T L TH D,

Bugarama Hulsk> Bize VIR HAITIHEOHEBHIHERED 7 = — X 1 DEFETH D, AHiRIC
BWTHEEND 72— X 1 OFFIENE % #£ 3-3.17 127777, Bize iR R M AIXX 3-2.10 12777 &
BOThHD,
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7 3-3.14 Karago #i5i CHTE S o MEMEHE (7 =2—X2)

Project Name

Resource Exploration Survey in Karago (Phase 2)

Prospect

Karisimbi

Area

Karago

Project Outline

To carry out supplemental surface geoscientific surveying to update the geothermal
conceptual model, for selection of drilling targets in the Karago field.

Details »  Supplemental geological and geochemical study
»  Supplemental MT/TEM survey (40-50 stations)
» Resource Assessment/Planning (Integrated analysis)
Beneficiary REG
Scheme Development Study Category Resource survey

Project Scale

Approx. 1 year Approx. USD 0.5 million

Remarks

[Hi7T] JICA FHAEH CTIERL

7 3-3.15 Gisenyi il JR HlEk THEE S 405 HIZVE IR Z B HOF R A

Project Name

Study of Multi Purpose Utilization in Gisenyi hot spring area

Prospect

Gisenyi

Area

Gisenyi hot spring

Project Outline

To carry out supplemental geological and geochemical surveying to update the
geothermal conceptual model, and study of multi-purpose utilization in the Gisenyi
hot spring area.

Details »  Supplemental geological and geochemical study
» Resource Assessment/Planning (Integrated analysis)
»  Study of multi-purpose utilization
Beneficiary REG
Scheme Development Study Category Resource survey

Project Scale

Approx. 1 year Approx. USD 0.3 million

Remarks

[Hi7T] JICA FHAEH TIERkL

JICA
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7 3-3.16

Iriba-Mufumba “k [ el CHE S b L id (7 =—X2)

Project Name

Resource Exploration Survey in Iriba-Mufumba cone area (Phase 2)

Prospect

Gisenyi

Area

Iriba-Mufumba cone area

Project Outline

To carry out supplemental surface geoscientific surveying to update the geothermal
conceptual model and to detect prospective area

Details »  Supplemental geological and geochemical study
» Regional gravity survey, covering Iriba and Mufumba cone area ( 200 stations
with spatial interval of 1-2 km)
» Integrated analysis and selection of prospective area
» Formulation of detailed surface study in detected prospective area
Beneficiary REG
Scheme Development Study Category Resource survey

Project Scale

Approx. 1 year Approx. USD 0.5 million

Remarks

Surface study including TEM and Magnetic will be conducted financed by EU.
Iriba is not included.

[Hi7T] JICA FHAEH TIERkL

# 3-3.17 Bize {ERH S THEIN I MEMETHE (7 =2—X 1)

Project Name

Resource Exploration Survey in Bize hot spring area (Phase 1)

Prospect

Bugarama

Area

Bize

Project Outline

To carry out surface geoscientific survey to construct preliminary geothermal
conceptual model and to detect prospective area

Contents »  Supplemental geological and geochemical study

»  Construction of preliminary geothermal conceptual model

» Planning of detailed geoscientific survey including geophysical survey
Beneficiary REG
Scheme Development Study Category Resource survey

Project Scale

Approx. 1 year Approx. USD 0.5 million

Remarks

[HH7] JICA FAE HICrERL

JICA
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[HH77] JICA FHAE ] CERL
3-3.3 Karago #isi, Gisenyi iR 1% OF Iriba-Mufumba 2k 171 B Hb S 0 4 f2 5 o G ik
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VT BT B HEBH A 0 FEhE 2 R1%. REG/EDCL @ Geothermal Development Unit ©
& 5, % 3-3.18 |Z Geothermal Development Unit ™ N\ B#& k% 7~9°, 2016 4= 2 A Bi{E, Geothermal
Development Unit (21 8 4 DA X » T RIEEET 273, b DIT & A EITHIZBARE T A DO FRER
232 L <. Geothermal Development Unit & % v 7 D& Cilit)) 7e BB 2 Lhe 55 = &
IREE L TS D, EO7on, HIBBHR OREBRE E RESN D 3 L2 o OBFEE - B
HEOW 1D L & Geothermal Development Unit D A X v 753V D &2 O WEFH SR 2 o
HTENREEFLWEEZOND, 2L OFAZE U, Geothermal Development Unit M FE /)17 E
HLRFCTX 5, X 3-3.4 (2 Geothermal Development Unit & Huls & L7240 D o ZIZE5 1T 5 HIZABE 3¢
DERE O—Fl % /T, o, VT U ZIZEB0 5 HEER%E OHEdE & Geothermal Development Unit @
HE /I EDBEN DB T NEREZLLTICHEET 5,

> EEEOHMBABIRFIAEFNEIZ X 5 Geothermal Development Unit 2 %~ 7 OREFIE] | (M
BRFE DRREREE R [ES D 2 L & o NROMFERE - BN E S & OILFERIC L D), F2,
EACHE SN TV OHIBWHE 2 —2~DOZN (AR, =2 —V—F U . TA AT B,
=T E),

> HIEVETE K OBER T — X _X— R DTEH

> HEABHEFIEN O T n Y heRr—U A b (EORE - MBI (BT SRS
EROEMZIZ & 5 30%

> HEABHSE IR A L R SRR A BT Y T b U = T DS
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7% 3-3.18 Geothermal Unit ™ A E %
(as of Feb 2016)

Assignment Number of Staff
Head 1
Geochemist 2
Geophysicist 2
Reservoir Engineer 1
Drilling Engineer 1
Multi-purpose utilization 1

[HiT] JICA FAAH TIERL

[HF7] JICA 745 TRk
3-3.4 Geothermal Unit ZH.0r & L7- /LT o ZI2 I 0T 5 HIZEH 38 o (4 > — 3]
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3-3-4 HBFRART—FX—ADHEE

ARFRAETIT, VT ZITE1T D B ERR R A L O HBVEJRIZ BT 2 15 A IS - H P
T 5L L BITHEMEBIT AT 072, TALD ORERITARFER THEE L2 HIBABH S 7 — & X — 2 1TH%
MEND, AEBTHELLT — X _N— R 3E 4 RBMHEICB W TCREGIZEASND TET
HbH, AFETIE, EHARKT —F~—2 (POWER DB) 2MEH S, mﬂ%%?%&&%x
ISHIEA Y B O R A Z OB AT — XA ML TR SN T — 2 X=X Th 5,
%&A%zi74ﬁm/7hﬁ@Am%s’%@HTT%%LROKT%&A%XTi TNE
R D507 — 2O MN T VEBI OB THEM I, 2N HIETEWICEBZ R
THEM L TWD T, T — 2 OBREEZ F/NRIZT 2 LRRFIC, HEERDT—Z O H
LIZDOWT BRI DTS TE AR E Uiz, HIBBHRET — % X— 2Ok K OHLY
W FiEE, BT —Z X—=RZONW TR 2.7 Hilcildi s ns £ 60 Th 5,

DT —EZRXR—=ADOMWEIX, HDHFFEOHBMEICEE T 25EMIER AN L7 O TIX
2 WU UEELICBT D IET — O BRI B9 5 A R A L b O TH
b ZOHBBART —H _X—2AEFHTDHZ LICL - T, HEBIRICET 0BT — & DR
B THERGIATO) ZENHRD 2D, A% ONT o ZIZI1T 2 HIER & B 58 O HE I ZTE
EhabDEEZLND,

VNIHANT—R—IZAA VA M=V T DHTETH-TD, FLEEFTE TR0
A WRBHFAEICBWCTHYAY vy 7 Da L Ba—XIZA VA =L L, EFICE#HTLZ L
iR LI- & &b, BEFEEZBIA L, GU IIAT — & _— 2 & KRB 3 2 & 2R
L, AZ Yy T7DPC~A L AR—VERIEL TNz, T—F X=X T GU ODEZ|ZHh-72H DT
b5 LD TH -T2,

INETIHE, EEMEIME L ICERRCERE R > QW eladls, HaokEmianianT
w@#ot%\é@@?—&N—X%Atib\mm\%KGqu@%ﬁﬁﬁm&U_n%
DIFH A HEIZ LT IR R B S n s S h o,

3-4 HEZBEMAA

3-4-1 hERZBAMFIAOHME

HEE IR OF Al REME 2 X 3-4.1 1TR"T, WERMFEE, NA TV —FREITIMZ T, EIREE,
BART =, @, BEABE, GEEREND D,
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Category Resources Utilization equipment Purpose Place
Current Hot spring | SPA Domestic Mashyuza
Candidates Hot spring pool
Future SPA Kinigi
Candidates Hot spring pool Iriba
Hot spring Greenhouses for Flower Cultivation Export Kinigi
or Stem
Steam Tea Drying Karago
Potatoes Conservation Kinigi, Gisenyi
Pyrethrum drying Export Kinigi
Finally
Rice Drying Domestic Bugarama
Fish Drying such as Sambaza Export Gisenyi

(AT JICA FRAH TR

3-4-3 FEIHHIK D Mashyuza IR RICEKIT A #HBEZ BRI E O X R EF L

A HI > Mashyuza iR IR 1L, A2 1,200m F2ECd b | FIIH ATREZ2 HiA& 1L 150 m x 400 m 2
ETdH 5 (X 3-4.4), Mashyuza J5R Tld, BEIZ 47~53°C OIRRENEEH L TEB Y, SPA, ER7
—LE LTORMAMNTRETH H, Z 2Tk AL F2HTH%S CIMERWA Ltd OFTEHITH Y |
Z ORMEEN SPA IRV — V2R L, WEAOEMEAED—BLE LTHATS, 50
WE—MRIZBHB L TAKFIHLTH 6 9 HEREZ LD (£ 344, [X3-45),

Z DK DDV T, SMTBICEFET 570 &8, O&M 2 F D 72— E A L~L DV R A
VNI OHEL 72D, 15 FH D IRRIFTK 9% TH 5D, IRR OREFERZ . BITRE 2-4 1R
¥
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% 3-4.4 Mashyuza EIRICIS T 2 HIBARIH £ 2 % 27 L

Category Outline

Concept SPA with Hot spring, Private room bath, Massage room, Restaurant
and Market

Main targets Women and Families

Land owner Private, CIMERWA Ltd

Area 150m x 400m

Implementing body Private

Approximate initial cost 1 Mil. USD

Payout time 7.4 years

IRR 9%

Conditions of success Service level management including Operation and Maintenance

[HAT] JICA A TR

[Hi7r] JICA FRAFA TRk
3-45 Mashyuza JEIRICEIT D SPA DA A—

Mashyuza il (2 361F 57 2 51, ALIEE O Kinigi #5515 5 SPA, IR 7 — /WIZIGH Al HE
Th b,
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AEPEE O Kinigi Hilskix, & 2,600m F2ETH 5, ZOHMIKIIEHTHY | v T A TR
EHREIFEEN TS (1K 3-4.6), Kinigi Ml Tk, 4%, RBER TN s TETHY . BUknG
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Kinigi HIBIC 31T 5 BV R AT N 2K 3-45 (R T, FHETRT REGEE2BEL TV 5,
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£ 3-45  Kinigi M2 51T 2 MBI B 0% 251

Category Outline
Concept Greenhouses for Flower Cultivation
Main targets Roses for export
Land owner Private
Area 20 ha
Implementing body Private
Approximate initial cost 8 Mil. USD
Payout time 5 years
IRR 15%

Conditions of success Differential Marketing
Operation and Maintenance

[HiAT] JICA FHALEH CHERK

3-4-5 JLEEERM Karago #ikICH 1T 5B Z EMFIAESRRAETIV
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% 3-46 Karago HUSIZ 3517 % HIEFIF £ 2 % 2751

Category Outline
Concept Tea Drying
Main targets Private, NYABIHU Tea Factory
Current energy use Fire woods

6.0 m3 of fire woods for 2 tons of made tea

Steam pressure and

10-11 Bars, 190 degrees Celsius

temperature

Implementing body Private
Approximate initial cost 151,300 USD
Payout time 7.8 years

IRR 7.5%

Conditions of success

Operation and Maintenance

[HiT] JICA FHAEH CHERL
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