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4.1  

4.1.1  

 4.1.1 Geological Survey of Ethiopia

GSE Ministry of Water Irrigation and Electricity MoWIE

Water Works Design and Supervision Enterprise WWDSE

Debre Birhan (NC37-11) Dire Dawa NC37-12 Akaki Beseka 

Area (NC37-14) Nazret (NC37-15)

1/200 1 Nazret Addis Ababa

1/25 1  

 4.1.1:  

i) +  
  Geological map of Nazret, Ethiopian Institute of Geological Surveys (EIGS), 1978 

 Geology and Developing of the Nazret area, northern Ethiopia rift, Kazmin etc. EIGS 1978 
 Geological map of Dire Dawa, EIGS, 1985 
 Geological map of Debre Birhan, Geological Survey of Ethiopia (GSE), 1993 
 Geology of Debre Birhan area, Daniel Mesheha etc. compiled, GSE, 2010 
 Geological map of Akaki Beseka area, GSE, 1997 
 Geology of Akaki Beseka, Efrem Beshawered compiled, GSE, 2010 
 Geology of Addis Ababa map sheet, GSE, 1997 
 Geology of Addis Ababa city, Getahun assigned, GSE, 2007 

ii) +  
  Hydrogeology (Map) of the Nazret, EIGS, 1985 

 Hydrogeology (Report) of the Nazret area (NC37-15), Gtahun Kebede, EICS, 1987  
 Hydrogeological map of Ethiopia (1:2,000,000) compiled by Tesfaye Chernet and the Regional Geology 

Department, EIGS, 1988 
 Hydrogeological map of Addis Ababa sheet (NC37-10), GSE, 2010 
 Hydrochemical map of Addis Ababa sheet (NC37-10), GSE, 2010 
 Hydrogeological report of Addis Ababa sheet (NC37-10), GSE, 2010 

iii)  
  Geothermal reconnaissance study of selected sites of the Ethiopian rift system, EIGS, 1987 

 Fentale irrigation based interated development project, Oromia Water Works Design and Supervision 
Enterprise (OWWDSE), 2007 

 Evaluation of water resources of the Ada’a and Becho plans groundwater basin for irrigation 
development project, Water Works Design and Supervision Enterprise (WWDSE), planned by Ministry 
of Water Resources (MoWR), 2009 

 Allaidege plain groundwater resources assessment project, WWDSE planned by MoWR, 2009  
  

  Well completion report for well drilling Funyan Ajo, 2003 
 Well completion report for Asebot town, 2008 
 Technical well completion report on Bakiko water supply project, 2005 
 Well completion report for well drilling at Oda Keneni,2003 
 Technical well completion report on Geneda Ta’a water supply project, 2005 
 Well completion report for well drilling at Hunde Missona, 2004 
 Completion report of deep water well drilling in Kurfa Wachu village, 2008 
 Well completion report for well drilling at Wolda Jajela, 2004 
 Technical well completion report on Calalaka Ta’a water supply project, 2005 
 Report on physical & Chemical analysis of water at Baka, Sararoo, and Caroraa,  
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 Drilling report at Milinoztuftuewde, Fayo, Burka Misra, and Tu, 2002-2003 
 Completion report of Abomsa deep well, 2008 
 Watcha Dole well completion report,  2013 
 Completion report of Abasa-Goroba deep wel, 2008 
 Well completion report for Marfe Village, 2009  
 Well completion report for Shamp Godo Kebele, 2009 
 Technical report on water well drilling and completion works undertaken at Cheffe Mishoma, 2007 
 Water well drilling completion report in Bote#1 site, 2013 
 Water well drilling completion report in Bote#2 site, 2013 
 Completion report for Mojo well, 2008 
 Well completion report of Ilmo Chukela Borehole, 2012 
 Waber Chukala well completion report, 2013 
 Well completion report at Fatole & Kurma Fatole, 2013 
 Well completion report at Kachachule Guja & Daglagala Jida, 2013 
 Six boreholes drilling, construction and testing project, 2013 

-Well completion report of well 01 Kuntlshile hama district 
- Well completion report of well 02 Manjikso waji district 
- Well completion report of well 03 Dhinque Cheleba district 
- Well completion report of well 04 Wara Jarsa district 

 Well completion report at Kallo Kabite, Adada Dambala and Giche Garbabo, 2013 
 Well completion report at Tulu Ree, Foche, Wabor Cale amd Cheleleka, 2007 
 Well completion report of Agemso Rogicha borehole, 2012 
 Well completion report of Bishan Tino borehole, 2012 
 North showa zone Minjar Shenkora Woreda in Agirat kebele test /production wells drilling supervision 

report, 2011 
 Water well drilling report format; Agirat water well, Agirat-2 and Mstw#2, 2011-2012 
 Groundwater investigation report for rural kebeles in Minijar-Shenkora, 2007 
 Study review to locate borehole sites and drilling supervision report for Arerti town, 2006 
 Well drilling supervision report for Samsenbet area community water supply, 2008 

) Beseka  

  The study of Beseka Lake levels, Sir William Halcrow and partners, 1978 
 Study of Lake Beseka, MoWR, 1999 
 Growing lake with growing problems: integrated hydrogeological investigation on Lake Beseka, Eleni 

Ayalew Belay, 2009 
 National lakes of Ethiopia, Tenalem Ayenew, 2009, AAU Press. 
 Study and design of Lake Besaka level rise project , WWDSE, planned by Ministry of Water and 

Energy (MoWE), 2011 
 Assessment and evaluation of cause for growth of Lake Besaka and design mitigation measures, 

OWWDSE, planned by MoWE, 2013 
)  

  F. Mazzarini et al. ( 1999) Geology of Debre Zeyt area (Ethiopia)(with a geological map at 
scale:100,000), Acta Volcanologica-11, 131-141 

 W. George Darling, et al. (1996) Lake-groundwater relationships and fluid-rock interaction in the East 
African Rift Valley: isotopic evidence, Journal African Earth Sciences 22, 423-431 

 Tesfaye Chernet (1982) Hydrogeology of the lakes region, Ethiopia, EIGS 
 Seifu Kebede et al. (2008) Groundwater origin and flow along selected transects in Ethiopian rift 

volcanic aquifers, Hydrogeology Journal 16, 55-73  
 Caroline Le Turdu et al. (1999) The Ziway-Shala lake basin system, Main Ethiopian Rift: Influence of 

volcanism, tectonics, and climatic forcing on basin formation and sedimentation, Palaeogeography, 
Palaeoclimatology, Palaeoecology 150, 135-177 

 G. M. DI Paola (1972) Geology of the Corbetti Caldera Area (Main Ethiopian Rift Valley) 
 P. Mohr et al. (1980) Quaternary Volcanism and Faulting at O’ A Caldera, Central Ethiopian Rift, Bull. 

Volcanol, 43-1, 173-188 
 Elias Altaye et al.(1986) A Review Geological and Geophysical Exploration of Corbetti Geothermal 

Project, Ethiopia, 8th NZ Geothermal Workshop, 205-210  
 Giday Woldegabriel et al. (1990) Geology, geochronology, and rift basin development in the central 

sector of the Main Ethiopia Rift, Geological Society of America Bulletin 102, 439-458 
 Giday Woldegabriel et al. (2000) Volcanism, tectonism, sedimentation, and the paleoanthropological 

record in the Ethiopian Rift System, Geological Society of America special paper 345, 83-98 
 Bridget R et al. (2006) Global synthesis of groundwater recharge in semiarid and arid regions, 

Hydrological processes 20, 3335-3370 
 W.M. Edmunds (2010) Conceptual models for recharge sequences in arid and semi-arid regions using 

isotopic and geochemical methods, Cambridge University Press 
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 Halcrow Group Limited and Generation Integrated Rural Development Consultants (2008) Rift Valley 
Lakes Basin Integrated Resources Development Master Plan Study Project, MoWR 

 

4.1.2  
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Hydrogeology of the Nazret Area (NC37-15) 
Nazret  (Hydrogeology of the Nazret Area Nazret Map)
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Lake Beseka Level Rise Project Volume-  Annex A-Hydrogeology Report 
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Beseka

 

 

 1998 2010 7500 S/cm 5400 S/cm

28%  

 2390 S/cm 1670 S/cm 12 30%

 

 

 

  

 12 20cm  

 Beseka 1998 1.5m3/sec 2010 1.731m3/sec

 

 Beseka 52.42 million cubic meter (MCM)

 

 Beseka 1.18MCM

 

 Beseka 12

 

4.1.3  

 Ministry of Water, Irrigation and Electricity

MoWIE ENGWIS

 

 MoWIE ENGWIS  

 2010 ENGWIS ENGWIS

PR/R1 60 823  

  

 Hydrogeology (Map) of the Nazret, EIGS, 1985 

 Evaluation of water resources of the Ada’a and Becho plans groundwater basin for 
irrigation development project, WWDSE, planned by MoWR, 2009 

 Allaidege plain groundwater resources assessment project, WWDSE planned by MoWR, 
2009 

 Study and design of Lake Besaka level rise project , WWDSE, planned by MoWE, 2011 

  

 West Hararge 

93 418  
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 Arsi 6

8  

 East Shewa  

 Arerti Amhara Lomme Oromia  

 

 No 

  

  

 UTM X Y  

  

  

  

  

  

  

 T  

 Sc  

  

 

1,524

1,365  

ENGWIS 763

ENGWIS C/P

 4.1.2  

 4.1.1  

4.1.2  
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 4.1.2:

339 

154 

305 

128 

 

Koka

Beseka West Hararge Awash-Harar

West Hararge Arsi

 4.1.6  

 

a. West Hararge  

a.1  

West Hararge Awash Harar

100m 8 37m 120m 250m 250m

11 42

14 West Hararge

3 200m

23  

 4.1.3: West Hararge  

  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

WH-1 685360 1017109 1412 129.4 91.42 - 5.1 97.1 -  

WH-3 668811 1001717 1220 228 60.8 88 1 - 0.037 - 

WH-4 677655 1014917 1402 267.4 153 188.23 4.4 - 0.125 - 

WH-6 650764 972995 1320 132 39.2 58.1 6 44 0.317  

WH-7 685854 1009744 1528 196 86.61 170.67 5.6 168 0.067  

WH-8 691053 1020494 1341 95 53.16 58.57 6 65 1.11  

WH-9 681157 1014332 1466 148 90 - 3.1 - - - 

WH-10 677652 1014917 1402 264 - - 2.2 - - - 
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  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

WH-11 695877 1015842 1418 51 - - 4 - - - 

WH-12 696722 1018866 1382 122.7 66.6 67.45 8 69 9.41  

WH-13 669175 1006477 1282 37 6 14.72 5.2 - 0.596 - 

WH-14 695477 1016353 1389 57 16.5 - 3.3 - - - 

WH-15 695667 1016299 1405 42 14.5 21.2 5.6 - 0.836 - 

WH-16 695608 1016170 1407 62 7.2 25.1 6.6 - 0.369 - 

WH-21 669069 993048 1597 177 Artesian - - 30 -  

WH-22 676209 1005803 1353 150 67.05 88 1.3 111 0.06  

WH-23 655718 975718 1605 78 18 - - - - - 

WH-24 684940 1016759 1423 188 99.23 99.3 6.5 99 92.86  

WH-26 668144 1011413 1327 272 162 256.63 0.51 183 0.0054  

WH-30 695873 1015826 1413 120  - - - - - - 

WH-31 696719 1018863 1387 105  - - - - - - 

WH-32 684294 1011906 1459 200  - - - - - - 

WH-33 687372 1018853 1378 - - - - - - - 

WH-34 686247 1017940 1387 250 - - - - - - 

WH-35 677356 1011149 1434 150 - - - - - - 

WH-36 680652 1014328 1455 - - - - - - - 

WH-37 694125 1019865 1327 120 78 - 6 - - - 

WH-38 671235 1012743 1341 226 156 - 4 - - - 

WH-39 660737 1004315 1140 127 - - - - - - 

WH-40 657745 1005906 1144 - - - - - - - 

WH-41 652511 996025 1106 350 53.28 120.83 5 - 0.089 - 

WH-42 650907 997415 1046 - - - - - - - 

WH-43 668149 1011415 1335 272 - - - - - - 

WH-44 681409 1009313 1400 151 53 57.97 5.6 - 1.131 - 

WH-45 687371 1018850 1376 - - - - - - - 

WH-46 693001 1021056 1316 - - - 4.4 - - - 

WH-47 694136 1019853 1329 - - - - - - - 

WH-48 674163 1025893 2266 - - - - - - - 

WH-49 653270 998630 1072 200 39.45 83.25 4.5 - 0.103 - 

WH-50 653928 976613 1561 186 19 - - - - - 
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  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

WH-51 669172 1006468 1412 150.7 53.4 58.35 5.6 100 1.131  

WH-52 652464 996002 962 266 62.27 120.83 6 68 0.102  

WH-53 641424 1007510 892 257 72.95 - - 102 -  

WH-54 633631 995259 962 252 101.17 138.81 20 114 0.521  

WH-55 627464 1015684 823 192 75.66 76.78 50 72 44.64  

WH-56 685362 1011710 1366 130 92.5 - 12 - - - 

WH-57 669172 1006468 1412 130 91.42 91.5 8.5 - 106.5 - 

WH-60 695124 1018271 1373 341 - - 10 - - - 

WH-61 695550 1018517 1362 350 - - - - - - 

WH-64 692995 1021060 1321 94 - - 2.3 - - - 

 

a.2  

West Hararge 100m 300m 350m 100m

10L/sec

100m 2 6L/sec  

 4.1.3 3

10L/sec  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.1.3: West Hararge  

1)

1)
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b. Beseka  

b.1  

Beseka 200m 205 116m

60m 5 60m

68 Beseka Fentale

Metehara 6km WWDSE 2014

 

 4.1.4: Beseka  

  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

Be1 601152 980062 953.14 - 4.6 - - - - - 

Be2 603938 979874 949.5 - 4 - - - - - 

Be3 600941 979443 953.36 - 5.62 - - - - - 

Be4 592664 986463 981.29 53.3 30.94 - - 29.3 -  

Be5 602168 979920 950.24 - 4.5 - - - - - 

Be6 601259 977156 957 62 6.4 - 8 - - - 

Be7 600867 976796 951 32 4.76 - 6.5 - - - 

Be8 601097 976963 964 65.5 15.26 - - - - - 

Be9 600767 976710 947 32 12.65 - 6 - - - 

Be10 602298 979030 950 42 6.27 - 23.2 - - - 

Be11 602192 976337 968.31 52 15.9 - 10 - - - 

Be12 600048 976634 959 48 15.32 - 6.5 12 -  

Be13 600885 972384 990 - 42.7 - - - - - 

Be14 603967 980053 - - - - - - - - 

Be15 605405 982881 949.8 30 6.15 - 4 15 -  

Be16 600186 976837 960 62 13.2 - 10 - - - 

Be17 594785 969889 987.96 40 33.43 - 10 - - - 

Be18 595371 971036 975.74 37 25.65 - 3 - - - 

Be19 596616 973698 965.23 37 14.68 - 3 - - - 

Be20 602009 979970 950.95 32 2.8 - - - - - 

Be21 588477 988474 1005 - 52.8 - - - - - 

Be22 584990 982082 1120 200 159.5 - - - - - 

Be23 591516 993908 994.6 - 43.47 - - - - - 

Be24 589343 992721 985.1 - 32.95 - - - - - 
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  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

Be25 586845 976572 1050 116 90.7 - - - - - 

Be26 604599 986801 958.1 - 7.71 - - - - - 

Be27 604682 978812 952 - 10.18 - - - - - 

Be28 592939 984497 964.01 - 2.23 - - - - - 

Be29 600250 984000 960.16 56 13.6 - - - - - 

Be30 584500 968500 1200 205 177 - - - - - 

Be32 600646 980333 953.39 - 4.04 - - - - - 

Be33 594409 984369 955 - - - - - - - 

Be34 595426 984300 952.6 - 1.75 - - - - - 

Be35 601116 979750 963.36 - 5.14 - - - - - 

Be36 593879 971578 967.37 20.4 20.4 - - - - - 

Be37 600517 982590 953 21.55 3.71 - - - - - 

Be38 600305 982301 953.21 - 3.7 - - - -  

Be39 599903 979853 953.93 50.65 4.43 - - 18.65 -  

Be40 598914 980723 953.02 30.24 3.24 - - 11 -  

Be41 593282 982350 953.24 16.3 2.3 - - - - - 

Be42 593035 982691 958.32 73 8.18 - - 17.25 -  

Be43 595362 986153 973.83 59 23.16 - - 24 -  

Be44 600252 984352 958.93 50.5 8.62 - - - -  

Be45 596921 976889 955.14 71.45 4.2 - - - -  

Be46 593389 974555 955.53 46.3 4.54 - - - -  

Be47 591413 975520 959.35 29.45 7.7 - - - -  

Be48 598043 978183 965.16 50.45 14.25 - - 28.75 -  

Be49 599940 977965 963 23.5 4.62 - - - - - 

Be50 599118 977968 958.64 42.45 8.08 - - - -  

Be51 590483 970777 1020 - 57.62 - - - - - 

Be52 600331 981811 953.42 44.45 3.65 - - 23 -  

Be53 600207 981559 952.84 - 3.85 - - - - - 

Be54 599916 977954 964 - 7.9 - - - - - 

Be55 591853 994109 994.6 - 43.47 - - - - - 

Be56 591843 993329 1001 - 48.28 - - - - - 

Be57 589634 992954 985.1 - 32.95 - - - - - 
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  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

Be58 609923 985407 967 - 63.29 - - - - - 

Be59 596854 974753 973 - 15.57 - - - - - 

Be60 605069 983266 952 - 6.09 - - - - - 

Be61 602707 975416 963 - 23.02 - - - - - 

7(Be31) 580000 990000 1000 50.6 25 - 6.7 25 -  

10 601000 983000 1000 56 13.6 14.98 12 - 8.7  

12 602000 979000 950 42.6 8.8 - 2 - -  

14 601000 980000 950 49.6 11.19 14.43 7 - -  

16 612000 977000 - 100 - - - - -  

136 601000 976000 960 42 20.6 30.1 6 32 0.6  

140 600000 976000 960 45 25.6 30.6 8 24.5 1.6  

142 602000 976000 966 52 42.8 49.3 8 30 1.2  

ALPW351
2 606822 984277 938 595 46.65 62.10 100 111.4 6.5  

 

b.2  

Beseka 60m

3 10L/sec Beseka 100m 60m

6 12L/sec

 

60m

 

 

c. Arsi  

c.1  

Arsi

7 3 400m

2 Dera 4 170m 288m  

Dera Asela 11
200m 300m 5 1 100m

5 70 170m  

 

1) 4) 5) 
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 4.1.5: Arsi  

  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

AR-1 590639 936870 1530 288 120.22 136.57 4.4 180 0.27  

AR-2 578805 947750 1200 236 132.25 138.57 3.4 126 0.29  

AR-3 580609 936751 1618 400 - - - 274 0.09  

AR-4 594564 936407 1719 285 154.35 199 4.2 201 0.07  

AR-5 552351 916424 1795 170 61.85 120.6 4 86 -  

AR-7 542260 916154 1664 420 295.45 297.68 3.4 - 1.525  

AR-8 536828 910778 1752 400 Dry - - - - - 

105 535000 920000 1650 268 256 - 0.3 - -  

107 510000 885000 1700 60 16.5 - - - - - 

110 534000 915000 1840 200 - - - - -  

111 525000 898000 2110 266 245 - - - - - 

112 535000 910000 1750 200 - - - - - - 

113 538000 910000 2110 200 - - - - -  

114 521000 888000 2360 75 - - 1.8 - -  

116 518000 887000 2400 126 - - 5.8 - - - 

118 500000 890000 1650 91 42.7 43.4 5 - 7.14  

119 501000 892000 1650 102 83 - 1.5 - -  

120 502000 891000 1650 63.5 42.8 - 1.4 - -  

121 503000 893000 1680 78 52.8 - 1.8 - -  

122 507000 901000 1770 160 128 - 1.3 - - - 

124 518000 887000 2150 105 80 80.25 1.1 - 4.4  

125 525000 890000 2230 170 - - - - - - 

126 510000 885000 1750 70 22.6 - 2.66 - - - 

127 540000 900000 2000 193 - - - - - - 

 

c.2  

Arsi

7 3 200m 300m

3 5L/sec  

Arsi Dera 420m 3.4L/sec

Dera 250m

1) 2)
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1L/sec Sire 200m 4L/sec

Asela 1 3L/sec

1 5L/sec  4.1.4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.1.4: Arsi  

d. East Shewa Amhara  

d.1  

Kone Nazret Adama 6

100m 205m

 

North Shoa 16 100m

200m 300m 2  

Adama Wonji

33 13

30m 67m 200m 1 100

200m 10

60m 90m Koka 100m

15 Koka Mojo Adama 60 200m

11 Mojo Lume 38

LO 15 50m 100m 280m

12  

Mojo Debre Zed Bishoftu

Adda-Becho Groundwater Evaluation Project 350m 4 370m 1

 

1) 2)
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 4.1.6: East Shewa Amhara  

  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

LO-1 510038 937615 1633 130 - - 4.12 - - - 

LO-2 506730 937464 1651 100 - - 2.22 - - - 

LO-3 506569 938054 1661 250 - - 4.44 - - - 

LO-4 509134 939939 1682 120 - - 3.76 - - - 

LO-5 508030 943076 1711 120 - - 2.9 - - - 

LO-6 507296 941463 1694 105 - - 2.96 - - - 

LO-7 515176 943875 1750 160 - - 3.9 - - - 

LO-8 510372 947373 1754 110 - - 5.55 - - - 

LO-9 510614 952023 1804 68 - - 5.12 - - - 

LO-10 507728 955897 1842 48 - - 3.97 - - - 

LO-11 514334 954970 1880 101 - - 3.8 - - - 

LO-12 521272 949734 1898 252 - - 3.3 - - - 

LO-13 518460 946916 1849 185 - - 2.5 - - - 

LO-14 521115 948060 1904 283 - - 3 - - - 

LO-15 523525 944293 1736 120 - - 3.8 - - - 

LO-16 509597 958520 1844 - - - 0.33 - - - 

LO-17 508823 957924 1850 - - - 0.3 - - - 

LO-18 508994 955227 1831 - - - - - - - 

LO-19 509913 952151 1795 - - - 0.2 - - - 

LO-20 509891 952058 1797 - - - 0.2 - - - 

LO-21 509800 952640 1798 - - - 0.25 - - - 

LO-22 508447 952941 1814 - - - 0.33 - - - 

LO-23 508194 952954 1814 - - - 0.3 - - - 

LO-24 508165 953217 1815 - - - 0.33 - - - 

LO-25 509619 953910 1815 15 - - 0.42 - - - 

LO-26 509531 954026 1816 15 - - 0.2 - - - 

LO-27 513568 957880 1841 - - - - - - - 

LO-28 510565 954590 1814 15 - - 0.25 - - - 

LO-29 510679 954123 1817 32 - - - - - - 

LO-30 510365 954125 1810 15 - - 0.25 - - - 

LO-31 509917 953997 1810 25 - - 0.33 - - - 

LO-32 509961 953356 1802 25.5 - - 0.25 - - - 
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  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

LO-33 509806 953792 1819 15 - - 0.25 - - - 

LO-34 510245 953283 1800 - - - 0.22 - - - 

LO-35 509677 953088 1807 - - - 0.3 - - - 

LO-36 510599 952248 1806 38 - - - - - - 

LO-37 510895 952183 1800 35 - - 0.25 - - - 

LO-38 511654 950667 1780 16 - - 0.33 - - - 

ES-3 513615 947586 1779 203 50.12 103.72 16.68 64 0.311  

ES-4 480885 931783 - 125 79.2 81.51 5 84 2.16  

ES-14 471568 924324 1771 186 58 62.95 9.2 102 1.86  

ES-15 516888 937379 1616 200 16.1 21.95 9.2 110 1.57  

ES-16 499760 957578 1910 152 54.85 56.2 9.2 66 6.81  

AM-1 547301 984124 1771 300 141.3 - 25 155 -  

AM-2 549970 984541 1754 280 190 - 1 190 -  

AM-3 540905 980439 1847 351 120 - 30 136 -  

AM-4 547674 987202 1753 140 133 - 2.8 - - - 

AM-5 547621 986845 1750 155 128.4 - 3.7 - - - 

AM-6 548417 988083 1745 162 115.7 116.33 4.5 104 7.14  

AM-7 546500 984583 1745 186 - - - - -  

AM-8 548235 989763 1256 150 127 - 1.5 - - - 

AM-9 542651 982173 1791 151 91 - - - - - 

AM-10 539660 977988 1887 144 - - - - - - 

AM-11 547292 982768 1766 180 147 149 2.53 - - - 

AM-12 535224 974501 1978 285 187 188.55 5.5 192 3.55  

AdTw1 507013 968324 1877 370 21.05 37.69 37 82 2.22  

AdTw2 503928 965114 1885 303 24.95 66 43 40 1.048  

AdTw3 507887 960487 1848 324 6.91 14.31 60 90 8.11  

AdTw4 501470 974992 1911 336 20.3 - - - -  

AdTw5 510700 967019 1908 384 51.12 69.06 57 126 3.18  

1 527000 967000 2200 - - - - - - - 

2 546000 986000 1720 134 129 134.8 12 - 1.76  

3 557000 989000 1750 198.1 188.9 - 1 - -  

4 540000 978000 1900 184.4 115.8 - 0.76 - -  
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  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

5 546000 982000 1800 184.4 115.8 135.8 0.75 - 0.03 - 

6 562000 982000 1150 102 - - - - - - 

8 564000 972000 1320 102.7 - - - - - - 

9 591000 986000 1020 83.2 34.54 - 12 45 -  

11 591000 993000 1000 71 46.2 - 11.76 50 -  

15 617000 993000 950 - - - - - - - 

18 512000 948000 1780 104 39 - - 54 -  

21 514000 951000 1780 61.9 12.2 - 2.52 - -  

22 513000 951000 1780 61.9 36.6 57.9 1.3 - 0.06  

25 512000 951000 1780 152.4 - - 5.3 - - - 

26 529000 944000 1650 120 100 - 8 - - - 

28 530000 944000 1600 158.6 31.2 43.4 2.75 - 0.22 - 

31 528000 941000 1600 117.3 103.6 106.6 2.5 - 0.83  

32 527000 944000 1650 105 95 - - - - - 

34 547000 958000 1495 185 - - 1.1 - - - 

35 552000 959000 1400 - - - - - - - 

36 545000 952000 1495 167.6 136.1 160.5 1.36 - 0.05 - 

37 538000 952000 1580 125 - - 5 - - - 

38 562000 942000 1230 - - - - - - - 

39 506000 935000 1650 93 24 - 2 50 -  

42 502000 933000 1600 70 45 - - - - - 

43 525000 924000 1600 76 56.6 - 3.5 - - - 

44 520000 937000 1546 60.7 15 - - - - - 

45 520000 935000 1578 60.5 32 - - - - - 

46 517000 935000 1532 96.3 19 - - - - - 

47 517000 933000 1577 90 17 - - - - - 

48 518000 933000 1603 60 46 - - - - - 

49 518000 933000 1584 81.4 23 - - - - - 

50 519000 936000 1595 100.2 45 - - - - - 

52 517000 935000 1600 80 50 - - - - - 

53 518000 935000 1574 100.1 27 - - - - - 

54 521000 935000 1560 107.5 29 - - - - - 
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  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

55 520000 934000 1577 73.8 31 - - - - - 

56 519000 931000 1613 92 62 - - - - - 

57 519000 935000 1555 42.4 11 - - - - - 

64 525000 937000 1540 103.6 14.9 17.56 9.2 85.6 3.46  

68 525000 935000 1540 47 14 17.2 3.2 - 1  

69 525000 935000 1540 24.5 8.6 - - - -  

76 524000 933000 1540 73  - 5 - - - 

77 528000 934000 1540 33 8.6 - 3 - - - 

78 528000 930000 1540 59 13.7 - 5 - - - 

79 526000 930000 1540 31 11 - 1.2 - - - 

83 528000 930000 1540 50 12.4 - 3 - - - 

84 525000 928000 1540 84 7.05 26.68 2 - - - 

87 528000 930000 1540 82  - - - - - 

89 526000 925000 1540 69 7.2 - 5.5 - - - 

91 529000 926000 1540 70.4 6 - 5.5 - - - 

93 532000 928000 1540 63  - 6 - - - 

96 526000 934000 1540 49 8.9 - 5.4 - - - 

99 523000 928000 1540 58 10.9 16.8 5.8 - 0.98 - 

108 518000 887000 2130 120 90 102 - - 0.02 - 

116 518000 887000 2400 126 - - 5.8 - - - 

126 510000 885000 1750 70 22.6 - 2.66 - - - 

128 501000 939000 1600 120 - - - - - - 

129 525000 935000 1540 32 - - 0.27 - - - 

132 523000 935000 1560 - 24.4 - - - - - 

133 550000 936000 1450 80 - - - - - - 

134 542000 942000 1500 200 190 - - -    - - 

135 502000 980000 950 - - - - - - - 

137 603000 976000 960 51 85.9 90.4 5 - 1.1 - 

139 601000 977000 960 74 14 16 8 - 4 - 

141 602000 977000 960 42 - - 8 - - - 

143 607000 977000 1000 55 26 30 5.5 - 1.37 - 

144 605000 974000 980 - 69.1 70.1 6.5 - 6.5 - 

145 601000 972000 980 100 83 88 4.5 - 0.5 - 



  
  

 4-20

  E 
(m) 

N
(m) 

 
(m) 

 
(m) (m) (m) (L/sec) (m) 

(L/sec/m) 
 

146 594000 968000 1000 73 50 - 5.5 - - - 

147 602000 979000 950 - 14.9 - 8 - - - 

169 576000 950000 1238 - 31.26 - - - - - 

174 560000 968000 - 205 - - 1.5 - - - 
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Adama Wonji

30m 67m 200m 1 100 200m
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Mojo Lume Mojo 1 3L/sec 200m

15L/sec 1 5L/sec

Debre Zeit Bishoftu

Adda-Becho Groundwater Evaluation Project 5 350m

4 370m 1 1 30L/sec

2 50 60L/sec  
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 4.1.5:  

4.1.4  

162 Hydrogeology of Nazret,1985

NE-SW  4.1.6

/ 3 /

70% 500 700 / 2 Koka

131

21% WHO (1.5 mg/ ) 3.0mg/ 11%

20mg/ 1

30 6 6

(

 4.1.6 ES-9 AR-4 )

WH-4 ES-8

 4.1.6 )  

4.1.5  

196 Hydrogeology of 

Nazret,1985 10m 30%

30m 50m

WHO 32

20% 6%
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 4.1.6

Mojo
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12m 17m
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4.2  

4.2.1  

a.  

6

1 L/sec Poor 1 L/sec 3 L/sec Low

3 L/sec 5 L/sec Medium 5 L/sec 10 L/sec (

High) 10 L/sec very High 100m

95 220  4.2.1

 

 West Hararge 100m 300m 350m

100m

10 L/sec 350m 10 L/sec 100m

2 6 L/sec  

 Beseka 60m

3 10 L/sec Beseka 100m

60m 6 12 L/sec

 

 Kone Nazret Adama 6

4 125 205m 1

1.5 L/sec (1 5 L/sec)  

 North Shoa 16

11 100m 200m

3 L/sec 5 L/sec 2

300m 25 30 L/sec  

 Adama Wonji

30m 67m 200m 1 100

200m 10 3 10 L/sec  

 Mojo Lume 38

12 15 30m 100m 280m

Mojo 1 3 L/sec 200m

15 L/sec 1 5 L/sec

Debre Zed Adda-Becho 

Groundwater Evaluation Project 5 350m

4 370m 1 1 30 L/sec

2 50 60 L/sec  

 Arsi
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7 3 200m 300m

3 5 L/sec  

 Arsi Dera 420m 3.4 L/sec
Dera

250m 1 L/sec Sire 200m
4 L/sec Asela

2 1 3 L/sec  
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 4.2.2: West Hrarge  
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 Koka Dera

Pleistocene Bofa

Miocene Nazret Group

Nazaret Group Dera
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Koka  4.2.5  
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 Beseka Beseka

Fantale Dino ignimbrite Bofa

 4.2.6  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.2.6: Beseka  

 

4.2.2  

 4.2.1

 

 4.2.1:  

    
 
 

 Qal
 

 

  
 

11m 40m 3 7L/sec
 

 Wonji Debre Zeit Mojo Koka Nazret 
50m

 
 1 7L/sec  

1) 4)
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 Debre Zeit

60m 0.4
1.1L/sec/m  

 
Qb2   

  
 

 
Fentale

 /Kone

 

Qi3/Qi2 

 
 Fentale Group of Ignimbrites Qwi2 ”

 
 Fentale

7L/sec
 

 Fentale Awash

200m
 

 Beseka 30m 60m  
7L/sec

 
 6L/sec

3L/sec/m  

 
Qb1 

 
  
 

7L/sec/m
1.4 1.6L/sec  

 Beseka 50m 70m
8

12L/sec  
 

 
Chefe Donsa 

 
Qp1  Unwelded Rhyolitic Pumice and Unwelded Tiffs 

Qwpu ”
 

 
 

 1 5L/sec
4L/sec/m  

Dino
 

Qi1  Dino Ignimbrites Qwi
 

 JICA Dino
 

 2.2L/sec/m
6L/sec

 

 
Bofa
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1m  
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 DebreZeit 8km

36m  
 JICA

4.4 11L/sec 0.15 9L/sec/m  
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Nazret 

 
 

 
 

 Melka Jilo Kone
6.7L/sec

 
 Koka

 
 38 798L/sec

 
 15L/sec 2L/sec/m

 
 

 

 
Tr2   

  

 
Anchar

 
Tb2   

 West Hararge 6 8L/sec
 

 Cherora
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 Mojo 300m 380m
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 4.2.2: 1:2,000,000 GSE –  

 

 

 4.2.2

 

A 10L/sec  

B 5L/sec 10L/sec  

C 5L/sec  

 

A 4L/sec/m  
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 4.2.3: JICA  
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 4.2.4:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 C

5

3 C

3 B

3 C

1 C

3 B

3 B

5

3 C

1 B
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3 B

3 B

3 B

3 A

3 A

3 B

3 B

3 C

3 C

3 A

Nazret-Mt.Boseti Kone-Mt.Fentale Mojo-Arerti-Debre Birhan Awash-Asebe Teferi Lake Besaka (1:100,000)
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Sobebor 
Sobebor 

(Qs)
Sobebor 

(Qs)

Zikwala 
Zikwala 

(Qt)
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(Qi1)

Dino 
(Qi1)

Bofa Bofa Tulu Rie Bofa 

Chefeko Birenti-Hada Bokan Gara Gumbi 

Chilalo Chilalo 
(Tt)
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4.2.4  

13

BFI Base Flow Index

 4.2.5 m3/year

 4.2.7  

 4.2.5:  

   
(A) 

[km2] 
(R) [mm/yr] 

 (C) 
[-] 

Base Flow 
Index (BFI) 

[-] 

(GWR) GWR/R 
[%] 

[mm/yr] [106 m3/yr] 

1 SB1-L 2,068  1,097  0.18 0.44 87.2  180.3  7.9% 
2 SB1-R 2,508  1,075  0.17 0.46 84.4  211.6  7.8% 
3 SB2-L 4,860  982  0.15 0.51 73.7  358.4  7.5% 
4 SB2-R 1,859  867  0.18 0.43 69.4  129.0  8.0% 
5 SB3-L 508  853  0.25 0.35 74.4  37.8  8.7% 
6 SB3-R 2,743  832  0.17 0.46 64.9  178.1  7.8% 
7 SB4-L-U 435  824  0.26 0.34 72.5  31.6  8.8% 
8 SB4-L-D 312  548  0.28 0.32 49.3  15.4  9.0% 
9 SB4-R 3,367  806  0.16 0.48 62.0  208.8  7.7% 

10 SB5-L 5,710  779  0.14 0.53 57.9  330.8  7.4% 
11 SB5-R 2,347  870  0.17 0.45 68.6  161.0  7.9% 
12 SB-BSK-W 2,041  740  0.18 0.44 58.9  120.2  8.0% 
13 SB-BSK 532  548  0.25 0.35 47.6  25.3  8.7% 

All Basin 29,290  876  - - 67.9  1,988.3  7.7% 

 

 

2035 2035

50L/c/day

Addis Ababa Bishoftu Debre Zeyt Mojo Adama Nazret

Huruta Itaya Welenchiti Dera Awash Melkasa Abomsa Metehara Awash

Adama Metehara Awash Hurta Itaya Welenchiti Dera

Awash Melkasa  

2035

2015 2.23 2035  

 4.2.6

1 5%

SB2-L  4.2.7 Addis Ababa Bishoftu

Moji 2035

35%

SB4-L-D

100 L/sec 50%  
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 4.2.7:   

(m) 

(m) 
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 4.2.6:  

 

 

 
 

2035 (Y1)
106m3/year  

 
 

2035 (Y2)
106m3/year  

 
2035  

(Y3)106m3/year  
106m3/yea

r
Y=Y1+Y

2 Y3  

(GWR) Y/GWR 
[%] 

[106 
m3/year] 

SB2-L 120.90 2.25 11.00 134.15 358.4 37.4 
SB3-L - 0.25 0.42 0.67 37.8 1.8 
SB3-R - 1.65 1.49 3.14 178.1 1.8 
SB4-L-U - 0.32 - 0.32 31.6 1.0 
SB4-R 0.36 1.46 0.30 2.12 208.8 1.0 
SB5-R - 2.06 3.36 5.42 161.0 3.3 
SB-BSK-W 0.59 0.14 0.49 1.22 120.2 1.0 
SB5-L - - 1.59 1.59 330.8 0.5 
SB-BSK - - 1.29 1.29 25.3 5.0 
SB4-L-D - - 7.03 7.03 15.4 45.6 
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図 4.3.1: アワシュ川中流域の水理地質図 

出典：調査団、データ元：参考資料①、②、③、④ 
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図 4.3.2: アワシュ川中流域の水理地質断面図 

出典：調査団、データ元：参考資料①、②、③、④ 
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4.4  

1 100 JICA

2 JICA 4 104

AWE CONSULTANTS PLC. Water Works Design 

& Supervision Enterprise  

4.4.1  
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 4.4.1:  

List of Water Sampling Points As of October 1, 2015

For Physio-
chemical
Analysis

For Isotope
Analysis

Easting Northing Notes

A.  Along the Awash River and Lake Koka
1 East Shewa Around Ombole (Hombole) Awash River Water 1 0 1 A1-1 475,870 925,848 OK Awash River

Around North of Gefersa Awash River Water 1 0 2 A1-2 525,366 937,056 OK Awash River
Around Awash Melkasa Awash River Water 1 0 3 A1-3 536,117 927,127 OK Awash River
Around Doni Awash River Water 1 0 4 A1-4 562,228 940,652 OK Awash River
East of Metehara Sugar Plantation Awash River Water 1 0 5 A1-5 611,190 977,348 OK Awash River
Around Awash Awash River Water 1 0 6 A1-6 630,003 997,776 OK Awash River
Lake Koka Mojo River Water 1 0 7 A1-7 506,957 931,212 OK Mojo River

2 Arsi Around Bole (Nura Hira Farm) Awash River Water 1 0 8 A2-1 582,735 956,054 OK Awash River
8 0

B.  Lake Besaka Area
1 East Shewa Around Lake Besaka Existing Well 1 0 9 B1-1 591,850 994,110 OK From BH-40 to ABT well

\ Awash River Water 1 0 10 B1-2R 587,951 968,181 - From BH-53 to River/Canal
Birka 1 0 11 B1-3R 585,463 981,926 - From BHT-34 to Birka
Existing Well 1 0 12 B1-4 604,677 978,810 OK From BHM-12 to R28 
Existing Well 1 0 13 B1-5 604,309 975,247 OK From BH-41to M21
Existing Well 1 0 14 B1-6 601,234 972,270 OK From BH-64 to L11

Near the Tone spring Spring 1 0 15 B1-7 591,607 979,363 - Lake water?
Spring of Southwest Side of Lake Besaka Spring 1 0 16 B1-8 591,608 976,552 OK
North-western part of the Lake Besaka Lake Besaka Water 1 0 17 B1-9 594,960 984,098 OK
South-eastern part of the Lake Besaka Lake Besaka Water 1 0 18 B1-10 595,100 977,400 OK Same point with suggestion
South-western part of the Lake Besaka Lake Besaka Water 1 0 19 B1-11 592,000 977,900 OK Same point with suggestion
Central-western part of the Lake Besaka Lake Besaka Water 1 0 20 B1-12 593,000 981,600 OK Same point with suggestion
Drainage Channel of Lake Besaka Lake Besaka Water 1 0 21 B1-13 600,905 982,406 OK Lake outlet
Along Wast of Lake Beseka Spring 1 1 22 B1-14 592,612 981,509 OK
In Metehara Plantation Awash River Water 1 1 23 B1-15 598,077 972,974 OK
From Nura Hera Farm Awash River Water 1 1 24 B1-16 592,729 967,092 OK Irrigation water
Middle Awash River Awash River Water 1 1 25 B1-17 596,078 965,762 OK River intake point
Metehara SP Awash River Water 1 1 26 B1-18 601,502 978,505 OK
South of Lake Besaka Lake Besaka Water 1 1 27 B1-19 595,246 975,723 OK
Tone Spring Spring 1 1 28 B1-20 591,674 978,734 OK

20 7

Zone or Region Detailed Place Type of Water Sources
Location ID
(Sample ID)

Reference Coordinate

Remarks

Sub-total

Sub-total

Number of Sampling Points
SL.
No.
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C.  Springs in Oromia Region
1 East Shewa Around Chefe Donsa Spring 1 0 29 C1-1 514,538 991,211 OK
2 Arsi Around Huruta Spring 1 0 30 C2-1 540,436 900,466 OK

Around Sire Spring 1 0 31 C2-2 554,300 914,700 OK Same point with suggestion
Around Hagere Sisay (Arboye) Spring 1 0 32 C2-4 575,777 926,678 OK
Around Gona Spring 1 0 33 C2-6 602,013 926,019 OK
Near the Rift Ridge Spring 1 0 34 C2-7 601,783 944,575 OK

Spring 1 0 35 C2-8 620,349 936,126 OK
7 0

D.  Existing Wells etc. in Three Zones of Oromia Region
1 East Shewa W: Adama, T: Wenjishoa Alemtena Hand dug well 1 0 36 D1-1 523,676 928,087 - treated river water / public tap to HD

W: Adama, T: Galdia Existing Well 1 0 37 D1-2 537,802 957,253 OK borehole / public tap
W: Adama, T: Dire Existing Well 1 0 38 D1-3 487,831 959,121 OK borehole / public tap, same point

Existing Well 1 0 39 D1-4 488,302 960,739 OK borehole / public tap
W: Boset, T: Bofa Existing Well 1 0 40 D1-5 549,295 935,504 OK borehole / public tap
W: Boset, T: Bole Existing Well 1 0 41 D1-6 582,848 956,036 OK borehole / public tap

River 1 0 42 D1-7 582,869 955,926 OK Awash River
W: Ada, T: Ude-Dhankaka Existing Hand Dug We 1 0 43 D1-8 504,516 959,485 OK hand dug well at private house

Existing Well Hand Pum 1 0 44 D1-9 509,038 958,653 OK borehole / hand pump
W: Ada, T: Bekejo Existing Well 1 0 45 D1-10 493,564 952,060 OK borehole / public tap, same point
W: Ada, T: Kamise Spring 1 0 46 D1-11 512,290 963,912 OK spring/public tap

River 1 0 47 D1-12 510,199 959,502 OK Mojo River
W: Gimbichu, T: Chefe Donsa Spring 1 0 48 D1-13 510,782 988,376 OK spring/public tap

Spring 1 0 49 D1-14 514,534 990,700 OK spring/under construction, same point
W: Gimbichu, T: Areda Existing Well 1 0 50 D1-15 528,502 1,003,923 OK borehole/ public tap, same point

Spring 1 0 51 D1-16 530,357 1,004,490 OK spring, same point
W: Lume, T: Biyo Existing Well 1 0 52 D1-17 507,817 956,090 OK hand dug well at private house
W: Liben Zikuala, T: Aduala Existing Well 1 0 53 D1-18 489,505 943,707 OK borehole / public tap
W: Adaa Chukala, T: (around) Rob Gebya Spring 1 0 54 D1-20 509,200 971,800 - Same point with suggestion,but spring
W: Lume, T: (around) Mojo Existing Well 1 0 55 D1-21 513,345 950,655 OK
W: Boset, T: (around) Welenchiti Existing Well 1 0 56 D1-23 547,200 957,300 OK Same point with suggestion
W: Adama/Boset, T: East of Adama Existing Well 1 0 57 D1-25W 537,582 943,215 -
W: Dugda Borra, T: (around) Alem Tena Existing Well 1 0 58 D1-26 493,896 917,377 OK

2 West Hararge W: Anchar, T: Chorora Existing Well 1 0 59 D2-1 641,147 971,552 OK borehole/ public tap
W: Anchar, T: Bedeyi Existing Well 1 0 60 D2-2 627,128 954,960 OK borehole/ public tap
W: G/Qoricha, T: Hardiim Existing Well 1 0 61 D2-3 656,500 975,992 OK borehole/ public tap, same point
W: G/Qoricha, T: Bube Spring 1 0 62 D2-4 661,671 981,852 OK spring/public tap

Sub-total
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2 West Hararge W: Mieso, T: Mieso Existing Well 1 0 63 D2-5 692,727 1,021,244 OK
W: Mieso, T: Hargeti River 1 0 64 D2-6 674,765 1,002,450 OK Arba River
W: Mieso, T: Bordede Existing Well 1 0 65 D2-7 652,373 996,613 OK borehole/ public tap
W: Mieso, T: Kinteri River 1 0 66 D2-8 669,263 1,006,461 OK Kora River
W: Mieso, T: Anano River 1 0 67 D2-9 668,333 1,006,613 OK Kora River
W: Mieso, T: Belo Existing Well 1 0 68 D2-10 644,835 984,505 OK borehole/ public tap
W: Mieso, T: Kora Existing Well 1 0 69 D2-11 668,293 1,007,019 OK borehole/ public tap
W: Guba Korcha, T: (around) Hayu/GubaK. Existing Well 1 0 70 D2-12 669,248 994,178 OK
W: Guba Korcha, T: (around) Cheleleka Existing Well 1 0 71 D2-14 636,945 957,053 OK
W: Mieso, T: (around) Asebol Existing Well 1 0 72 D2-15 683,191 1,014,356 OK
W: Guba Korcha, T: (around) Dalo Existing Well 1 0 73 D2-16 672,182 995,077 OK

3 Arsi W: Sire, T: Sire Existing Well 1 0 74 D3-1 553,860 915,163 OK borehole/ public tap, same point
Spring 1 0 75 D3-2 554,607 914,816 OK spring/public tap

W: Jeju, T: Bolo Existing Well 1 0 76 D3-3 564,563 910,815 OK borehole/ public tap
W: Jeju, T: Arboye Spring 1 0 77 D3-4 575,696 926,736 OK spring/public tap
W: Aseko, T: Aseko Spring 1 0 78 D3-5 612,542 939,506 OK spring/public tap, same point

Spring 1 0 79 D3-6 612,181 939,466 OK spring/public tap
W: Merti, T: Bole Golgota Existing Well 1 0 80 D3-7 584,509 955,048 OK borehole / public tap, same point
W: Tiyo, T: Gonde Spring 1 0 81 D3-8 521,004 887,665 OK spring/public tap, same point
W: Lodehetosa, T: Arbe Gebeya Spring 1 0 82 D3-9 547,581 898,647 OK spring/public tap

Spring 1 0 83 D3-10 548,387 894,467 OK protected by concrete, same point
W: Hitosa, T: Northwest of Iteya Existing Well 1 0 84 D3-12 513,517 905,453 OK
W: Dodotana Sire, T: (around) Haro Robi Lake Koka Water 1 0 85 D3-13L 509,481 918,033 - From borehole to river water
W: Hitosa, T: (ard) Denben Kindame Existing Well 1 0 86 D3-16 559,573 905,271 OK
W: Merti, T: (around) Abomsa Existing Well 1 0 87 D3-17 591,398 937,996 OK nearly same point
W: Merti, T: Metehara Sugar Plantation Existing Well 1 0 88 D3-18R 596,626 973,633 -

4 Amhara & Afar Regions
Amhara, W: Shenkorana Minjar, T:
Northeast Welenchiti

Spring 1 0 89 D4-5 543,607 1,017,258 - Previous no D4-1

Amhara, W: Shenkorana Minjar, T: (around)
Melka Jiro

Existing Well 1 0 90 D4-2 568,582 983,234 OK

Amhara, W: Shenkorana Minjar, T: NE of
Melka Jiro

River water 1 0 91 D4-6R 581,140 1,005,858 - Previous no D4-3

Amhara, W: Shenkorana Minjar, T: (around)
Arerti

Existing Well 1 0 92 D4-4R 546,233 986,204 -

Amhara, W: Hagere Mariamna K., T:
(around) Shola Gebeya

Existing Well 1 0 93 D4-4W 548,008 989,483 - Previous no D4-5

Amhara, W: Berehet, T: (around) Meteh
Bila

River water 1 0 94 D4-6 577,900 1,017,900 -

Afar, W: ?, T: (around) Melka Sedi River water 1 0 95 D4-6R2 568,803 1,011,183 - Previous no D4-8
60 0

One (1) deep well in each place shall
be selected by the Contractor from
the list (T-D02) or at site

Sub-total  
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E.  Newly Drilled JICA Wells
1 East Shewa Around Lake Besaka (AW BH-3) New Well 1 1 96 E1-1 589,167 982,682 -

Around Lake Besaka (AW BH-4N) New Well 1 1 97 E1-2 587,754 977,437 -
Around Lake Besaka (AW BH-5) New Well 1 1 98 E1-3 601,565 980,024 -
Around Feto (AW BH-6) New Well 1 1 99 E1-4 552,789 958,778 -
Between Doni and Bofo (AW BH-9) New Well 1 1 100 E1-6 555,025 936,983 -

2 Arsi Around Sire (AW BH-11) New Well 1 1 101 E3-2 553,313 916,009 -
3 Amhara Region Around Balchi (AW BH-1) New Well 1 1 102 E4-1 542,642 985,361 -

Around  Melka Jiro (AW BH-2) New Well 1 1 103 E4-2 567,414 980,822 -
Around Dehaye (AW BH-12) New Well 1 1 104 E4-3 550,405 1,027,427 -

9 9
104 16

Sub-total
Grand Total  
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4.4.2  

 

a.  

 

a.1  

12

 

 

EC pH ORP Fe Mn F NO3

As NH4  

a.2  

22  

TDS SS pH EC

CaCO3 (Ca) (Mg) (K) (Na)

(Fe) (Mn) (Cl)  (SO4) (NO3) (CO3
2-, 

HCO3
-) (F) (PO4)  (NH3+NH4)  

WHO P/R2

 4.4.2 2013

 4.4.3  

 4.4.2:  
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 4.4.3: WHO  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a.3  

18 14

International Atomic Energy Agency IAEA

IAEA 2 Beseka

17 Addis Ababa University AAU

18 5 JICA

AWBH-2 AWBH-6 IAEA

AAU 5  

 

4.4.3  

 

WHO
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a.  

WHO

WHO 50mg/L 1 WHO

 

 

b.  

WHO 1.5mg/L

6

 

 

c.  

WHO

0.1mg/L 3  

d.  

1 Amhara

5NTU Beseka Koka

 

TDS 1000mg/L

JICA  

pH Beseka pH9 7  

10  

Beseka JICA 17

200mg/L

 

0.3mg/L  

Beseka  

ESA, 2013

1.5mg/L

3 2 1
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4.4.4  

 

a.  

 4.4.2

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.4.2:  

 Ca(HCO3)2 Carbonate hardness  

 NaHCO3  Carbonate alkali  

 CaSO4 CaCl2 Noncarbonate hardness  

 Na2SO4 NaCl Noncarbonate alkali  

  

 

  

Ca(HCO3)2/MG(HCO3)2

 

  

NaHCO3

 

  

CaSO4 CaCl2
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NaCl Na2SO4

 

  

 

 4.4.3  4.4.8

 

 Koka

Beseka

Beseka

Koka Beseka Awash

 

 1

1

Koka

100m 200m

 

 Beseka 2

Beseka

 

 Koka Beseka Koka

Beseka

Beseka

 

 Birka
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 4.4.3:  
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 4.4.4:  
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 4.4.5:  
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 4.4.6:  
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 4.4.7:  
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 4.4.8: :  
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b.  

 4.4.9

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.4.9:  

 4.4.10  4.4.15  

 Koka Beseka

NaHCO3

 

 

Koka NaHCO3 Beseka

NaHCO3 CaHCO3

West Hararge NaCl  

 CaHCO3

Beseka 2 NaHCO3
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 Koka Beseka

Beseka

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



        
   

 4-61

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.4.10: Beseka  

(m) 

(m) 

(m) 

(m) 



        
   

 4-62

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.4.11:  
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 4.4.12:  
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 4.4.13:  
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 4.4.14:  
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 4.4.15:  
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c.  

2 2014

2015 6 2015

 4.4.4  4.4.16  4.4.17  

4.4.18

  

Na+K 2 Beseka

1 Koka

Na+K Koka

Na+K

2

 

 4.4.4: 2015  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Easting Northing

East Shewa Around Ombole (Hombole) Awash River Water 1 A1-1(D) 475,873 925,842
Around North of Gefersa Awash River Water 2 A1-2(D) 525,365 937,096
Around Awash Melkasa Awash River Water 3 A1-3(D) 536,207 927,203
Around Doni Awash River Water 4 A1-4(D) 562,223 940,652
East of Metehara Sugar Plantation Awash River Water 5 A1-5(D) 611,191 977,348
Lake Koka Mojo River Water 6 A1-7(D) 506,888 929,588

Location ID
(Sample ID)

Reference Coordinate

Zone or Region Detailed Place Type of Water Sources
SL.
No.
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 4.4.16: /  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.4.17: /  

A1-3(D):
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 4.4.18: /  
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1) Hydrogeology (Map) of the Nazret, EIGS, 1985 

2) Evaluation of water resources of the Ada’a and Becho plans groundwater basin for 

irrigation development project, WWDSE, planned by MoWR, 2009 

3) Allaidege plain groundwater resources assessment project, WWDSE planned by 

MoWR, 2009 

4) Study and design of Lake Besaka level rise project , WWDSE, planned by MoWE, 

2011 

 

1) West Hararge 

 

2) Arsi  

3) East Shewa

 

4) Arerti Amhara Lomme Oromia

 

 

1) ,1994 

2) Hydrogeological map of Ethiopia (1:2,000,000) compiled by Tesfaye Chernet and the 

Regional Geology Department, EIGS, 1988 
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5 Beseka  

5.1  

5.1.1  

ALOS Advanced Land Observing Satellite DEM

Digital Elevation Model 5 m 5 m Beseka

 5.1.1 SPOT

 5.1.2  

Alluvial lower plane Basalt lower plane Middle plane

Upper plane Acidic rock dome 7

 5.1.1  

 5.1.1: Beseka  

  
 Alluvial lower 

plane 
Fentale

 

 
Pleistocene 
basalt lower 
plane  

 Middle plane -
-

Dino Bofa

 
 Upper plane 

 

 
Acidic rock 
dome 

Fentale Kone Birenti Hada

 
 Gorge Arba Arba

-

 
 Beseka Lake Beseka  

 

Beseka

- MER

MER

Beseka MER

MER Fentale
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MER

Fentale

Beseka

170 m

Arba -

Beseka

 

Fentale Beseka Metehara

MER 50 km
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DEM : ALOS 5m 5m 

 5.1.1: Beseka  



  
  

 5-4 

 
: ASTER DEM  

 5.1.2: Beseka
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Beseka Fentale

Kone

Beseka

 

 5.1.1 A-A’ Beseka

10 15m

 5.1.3

Fentale Kone Kone

-  

 
 

 5.1.3: Beseka - A-A’  

B-B A-A Beseka

 5.1.4 Beseka

Kone

 

 

 5.1.4: Beseka B-B’  

C-C Beseka

Beseka

 5.1.5 2015 5

A A’ 

B B’ 

Lake Beseka 

Lake Beseka 

Kone Caldera 

Awash River 

Meandering of 
Awash River 

Horst 
MER fault escarpments 

Small bank 

Small bank 

W E 

NW SE 
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 5.1.5: Beseka C-C’  

Beseka -

-

20 m Fentale

Beseka

 

 

Beseka  

1 37  5.1.6

Beseka

Beseka  
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SPOT  

 5.1.6:  

1972 1 Beseka

 5.1.7 2008 ALOS

Beseka 1972

C C’ 

Lake Beseka 

Awash River 
Mt. Fentale 

N S 

Sugar Plantation 
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Beseka 11.7 km2 2008 42.3 km2

28% Beseka

6 7

 

 

 

 5.1.7: Beseka  

5.1.2  

a.  

Beseka Fentale Nura Hira -

532 km2 10 1

Kazmin and Berhe 1978 25 1 EIGS and ELC 1987 10

1 Nazret Metehara
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 5.1.8

 5.1.9  

L-BA**



エチオピア国アワシュ川中流域 独立行政法人国際協力機構 
地下水開発計画プロジェクト ファイナル・レポート（地質図および水理地質図） 国際航業株式会社 
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出典：調査団、データ元：担当団員の調査結果 

図 5.1.8: 詳細調査地域の地質図 

 



エチオピア国アワシュ川中流域 独立行政法人国際協力機構 
地下水開発計画プロジェクト ファイナル・レポート（地質図および水理地質図） 国際航業株式会社 
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出典：調査団、データ元：担当団員の調査結果 

図 5.1.9: 詳細調査地域の地質断面図 
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1) Birenti-Hada  

Birenti Hada

Abadir Dekaki  

Birenti

Hada Mekidera 1

3 mm  

Korke L-BA01 Kone Birenti

L-BA02 Hada L-BA03 Nura Hira

 

Kazmin and Berhe 1978 EIGS and ELC 1987 Birenti

Unwelded rhyolitic pumice and unwelded tuff Welded ignimbrites

Birenti-Hada  

  

Kone Birenti-Hada
Korke

L-BA01 

Bilenti L-BA09 

  

Birenti-Hada  Birenti-Hada
L-BA02 

 

 5.1.10: Birenti-Hada  

 

Birenti-Hada  

Kone  

Birenti-Hada 
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2)  

-

60 100 m

Fentale

Fentale

Fentale

L-BA04  

Kazmin and Berhe, 1978 Nazret 

Group  

 
 

Fentale
Haro Gersa L-BA04 

-
Haro 

Gersa L-BA10 
 

 5.1.11:  

3) Nura Hira  

Nura Hira

Kazmin and Berhe

1978

Nura Hira  

1 mm

0.5 mm

Kubi Dimutu

 

Hada Birenti-Hada L-BA03 Nura Hira

Abadir L-BA05 Kone

 

 

Fentale  
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Nura Hira Nura Hira
 

Birenti-Hada Nura Hira
Hada L-BA03 

 

 5.1.12: Nura Hira  

4) Dino  

Arba

Dino Kazmin and Berhe 1978

Beseka

5 m

Kone

 

Nura Hira Abadir L-BA05 Nura Hira

 

  

Nura Hira
Dino L-BA11 

Nura Hira Dino
L-BA05 

 

 5.1.13: Dino  

5) Sobebor  

Alaka Sobebor L-BA12

Fentale Dinbiba L-BA13 Sobebor 6 km Boru 

Arole L-BA14 3

Nura Hira  

Birenti-Hada  

Dino  

Nura Hira  
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0.5 1 km

2 10 cm 1 2 mm

1 30 cm 20 30

Dinbiba

Boru Arole

 

Kazmin and Berhe, 1978 EIGS and ELC, 1987

 

Dinbiba L-BA13 Fentale

 

  

Sobebor  Sobebor  

  

Sobebor  
Sobebor L-BA12 

 

 5.1.14: Sobebor  

6)  

Beseka

a-type

b-type 2  
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a-type

0.5 1 mm

-

 

b-type - Dodote Tututi

6 km 0.5 1 km Alaka

5 mm 1 3 mm

b-type a-type

a-type b-type  

Fentale Ilala L-BA06 Fentale

Korke L-BA07 Birenti-Hada

Kone

Kone
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Beseka
a-type L-BA15 

Alaka
b-type L-BA16 

  

Fentale
a-type Ilala L-BA06 

Birenti-Hada
a-type Korke L-BA07 

 

 5.1.15:  

7) Kone  

Kone

1 3 mm

mm cm  

Kone Korke 70 m

EIGS and ELC 1987 Korke

Korke

1 5 cm

20 m  

Fentale Dino

 

Korke Birenti-Hada L-BA01 Kube

L-BA08  

 

Fentale  

Birenti-Hada  
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Korke Kone
L-BA17 

Kone
Kube L-BA08 

 

 5.1.16: Kone  

8) Fentale  

Fentale Beseka Beseka 1050 m

2007 m 4 x 2.5 km

Fentale  

Fentale

cm 1 m

 

Fentale

 

Kone  

 



  
  

 5-18

  

Fentale Fentale
Fentale L-BA18 Fentale L-BA19 

  

Fentale Fentale

Fentale L-BA20 

Fentale
L-BA21 

 

 5.1.17: Fentale  

9) Fentale  

Fentale

Fentale mm

cm

Fiamme Fiamme mm 50 cm

 

Fentale 15 18 km

Kazmin and Berhe 1978 30 km

Fentale 1 m

Fentale

Fentale

 

Fentale

Fentale

 

10 m

Fentale  

Fentale  

Fentale 
 

Fentale  
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Fentale 30 m

AW BH-5  

1.1±0.1Ma Gibson, 1970 EIGS and ELC

1987

 

  

Fentale Fentale
Fentale L-BA22 

Fentale
Fiamme  

  

Fentale Fentale

Fiamme
L-BA23 

Fentale
L-BA24 

 

 5.1.18: Fentale  

Blister

Blister Fentale

10 km

5 30 m m

100 m Blister

 

Blister

EIGS and ELC, 1987 Blister

Blister

Blister

 

Blister

Fantale  

Fentale  

 

 

Fentale  
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EIGS and ELC, 1987 Blister

Fentale

Fentale

Blister  

  

Blister
Fentale L-BA25 

Blister

Fentale  

  

Fentale  
Blister 20m Fentale

 
 

 5.1.19: Fentale Blister  

10)  

1810 1830 Buxton 1949

Fentale Beseka
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Dinbiba Sobebor

Fentale  

Boru Arole Kube Korke Kokoro

Boru 

Arole

 

  

Dinbiba L-BA26 Dinbiba L-BA26 

  

Fentale Fentale
L-BA27 

Beseka L-BA28 
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11)  

Fentale Alaka Birenti

 

Fentale 
 Fentale  
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Abadir L-BA29 
Bilenti  

 

 5.1.21:  

b.  

Beseka 22

3

40 73 m

3 114 204 m Matahara

6 km MoWIE 2014 595 m

 

 

Beseka  

5.1.22  5.1.23  5.1.24  5.1.25  5.1.26  5.1.27

 5.1.28  5.1.9  
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 5.1.22: Beseka
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 5.1.23: A-A’ 30:1  
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 5.1.24: B-B’ 30:1  
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 5.1.25: C-C’ 40:1  
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 5.1.26: D-D’ 30:1  
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 5.1.27: E-E’ 40:1  
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 5.1.28: F-F’ 40:1  

 
c.  

 5.1.2  

 5.1.2: Beseka  

   Kazmin and Berhe (1978) 
 

  
 

 
Alluvial deposits  

Qa Alluvium  

 
Recent basalts  

Qb2 Recent aphyric basalts Between 1810 
and 1830 

(Buxton, 1949) 

 

Fentale  
Fentale ignimbrites  

Qi3 Young ignimbrites of Fantale 1.1 0.1Ma 
(Gibson 1970) 

Fentale  
Fentale volcanic rocks  

Qf Pantelleritic volcanics of Fantale 
rhyolites, trachytes, tuffs and 

 



  
  

 5-30

   Kazmin and Berhe (1978) 
 

agglomerates 
Kone  

Kone ignimbrites  
Qi2   

 
Pleistocene basalts  

Qb1a 
Qb1b 

Pleistocene-subrecent basalts  

Sobebor  
Sobebor volcanic sand beds  

Qs Basaltic hyaloclastites  

Dino  
Dino ignimbrites  

Qi1 Dino ignimbrites  

  

Nura Hira  
Nura Hira basalts  

Tb Bofa basalts  

 
Older ignimbrites  

Ti Nazret Group   

Birenti-Hada  
Birenti-Hada rhyolites  

Tr Older alkaline and paralkaline 
rhyolitic domes and flows  

 

 

5.1.3  

Beseka MER

- Wonji

WFB Mohr, 1960

Kone Beseka

EIGS and ELC, 1987 Beseka

Kone

Beseka

Beseka

1810 1830 Buxton, 1949 L-BA31  

10 m

-

Haro Gersa 100 m

 

Fentale Beseka

Beseka 2 km 10 m

10 m L-BA30  
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Beseka 2 km 10 m

L-BA30 
Beseka
Fentale  

  

L-BA31 
Haro Gersa -

 

 5.1.29:  

5.2  

5.2.1  

4 Beseka  

 Hydrogeology (Map) of the Nazret, EIGS, 1985 
 Study and design of Lake Besaka level rise project II, WWDSE, planned by MoWE, 

2011 

Beseka  5.2.1

JICA

 5.2.2  5.2.4

 5.2.1  

70 m JICA 100 m

JICA 100 m

 

 5.2.1

 

Beseka

100 m  5.2.5
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100 m  5.2.6 100 m

-

 

 5.2.1  5.2.2  

Beseka

 5.2.7  

 
1) 4)  

 5.2.1: Beseka JICA  
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 5.2.2: JICA AW BH-3  

 

 

 5.2.3: JICA AW BH- N  
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 5.2.4: JICA AW BH-5  
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 5.2.1: JICA  

X Y No H

592664 986463 Be4 981.29 30.94 953.09 53.3
-

600048 976634 Be12 959 15.32 955.36 48 6.5

605405 982881 Be15 949.8 6.15 945 30 4

600305 982301 Be38 953.21 3.7 951.31 56
- - - -

599903 979853 Be39 953.93 4.43 951.3 50.65
-

598914 980723 Be40 953.02 3.24 951.58 30.24
-

593035 982691 Be42 958.32 8.18 952.88 73
- -

595362 986153 Be43 973.83 23.16 953.42 59 -

600252 984352 Be44 958.93 8.62 951.91 50.5 - - -

596921 976889 Be45 955.14 4.2 953.44 71.45
- - -

593389 974555 Be46 955.53 4.54 954.79 46.3
- - -

591413 975520 Be47 959.35 7.7 955.35 29.45
- - - 728

598043 978183 Be48 965.16 14.25 953.42 50.45
-

599118 977968 Be50 958.64 952.36 42.45
- - - -

600331 981811 Be52 953.42 3.65 951.57 44.45
-

580000 990000 1000 25 975 50.6 6.7
- -

601000 983000 1000 13.6 56 12
- - - -

602000 979000 950 8.8 42.6 12
- - - -

601000 980000 950 11.19 49.6 7 - - - Sc: 3.1(l/sec/m)

601000 976000 136 960 20.6 42 6 -

600000 976000 140 960 25.6 45 8 -

602000 976000 142 966 42.8 52 8 -

606822 984277 - 703, Sc:6.5

589168 982673 1032 68.56 204 6.3 - -

587744 977436 1044 -
601567 980025 959 - -  

1) 4) 5)  
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1) 4) 

 5.2.5: Beseka 100 m  

 

1) 4) 

 5.2.6: Beseka 100 m  
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 5.2.2: Beseka  

    
 
/

 

 Qal
 

  
 Beseka 11 m 

40 m 3 7 L/sec  

 
Qb2   

  
 

 
Fentale

 

Qi3  “Fentale Group of Ignimbrites Qwi2 ”
 

 Fentale

7 L/sec
 

 30 m 60 m
7 L/sec  

 
Qb1   

 7 
L/sec/m 1.4

1.6 L/sec  
 Beseka 50 70 m

8 12 
L/sec  

 
 

Dino
 

Qi1  “Dino Ignimbrites (Qwi)”
 

 Beseka  
 JICA Dino

 
 2.2L/sec/m

6L/sec  

 
Nura Hira

 
Tb (Bofa

) 

 2-3 
cm 1 m  

 Beseka JICA Bofa
6 11L/sec

0.15 9.3 L/sec/m  
  

 
Ti
Nazret

 

 “Nazret Group of Ignimbrites (Nn)”
 

 
 

 Melka Jilo Kone
6.7L/sec  

 15L/sec 2L/sec/m
 

 
 

Birenti-Hada
 

Tr

 

  
  

1) 4)  
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1) 4) 5)  

 5.2.7: Beseka  

5.2.2  

1:2,000,000  GSE  – 

Beseka

Beseka

 5.2.8  5.2.9 1/10

 

Fentale

150m
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1) 4)  

 5.2.8: Beseka  
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1) 4)

 5.2.9: Beseka  
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5.2.3  

Beseka Beseka

Beseka

2

Beseka 7

 

Beseka  5.2.3

 5.2.4
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 5.2.3: Beseka  

For Physio-
chemical
Analysis

For Isotope
Analysis

Easting Northing

East Shewa Around Lake Besaka Awash River Water 1 0 B1-2R 587,951 968,181 From BH-53 to River/Canal
Existing Well 1 0 B1-4 604,677 978,810 From BHM-12 to R28 
Existing Well 1 0 B1-5 604,309 975,247 From BH-41to M21
Existing Well 1 0 B1-6 601,234 972,270 From BH-64 to L11

Near the Tone spring Spring 1 0 B1-7 591,607 979,363 Lake water?
Spring of Southwest Side of Lake Besaka Spring 1 0 B1-8 591,608 976,552
North-western part of the Lake Besaka Lake Besaka Water 1 0 B1-9 594,960 984,098
South-eastern part of the Lake Besaka Lake Besaka Water 1 0 B1-10 595,100 977,400 Same point with suggestion
South-western part of the Lake Besaka Lake Besaka Water 1 0 B1-11 592,000 977,900 Same point with suggestion
Central-western part of the Lake Besaka Lake Besaka Water 1 0 B1-12 593,000 981,600 Same point with suggestion
Drainage Channel of Lake Besaka Lake Besaka Water 1 0 B1-13 600,905 982,406 Lake outlet
Along Wast of Lake Beseka Spring 1 1 B1-14 592,612 981,509
In Metehara Plantation Awash River Water 1 1 B1-15 598,077 972,974
From Nura Hera Farm Awash River Water 1 1 B1-16 592,729 967,092 Irrigation water
Middle Awash River Awash River Water 1 1 B1-17 596,078 965,762 River intake point
Metehara SP Awash River Water 1 1 B1-18 601,502 978,505
South of Lake Besaka Lake Besaka Water 1 1 B1-19 595,246 975,723
Tone Spring Spring 1 1 B1-20 591,674 978,734
Around Lake Besaka (AW BH-3) New Well 1 1 E1-1 589,167 982,682
Around Lake Besaka (AW BH-4N) New Well 1 1 E1-2 587,754 977,437
Around Lake Besaka (AW BH-5) New Well 1 1 E1-3 601,565 980,024
West of Lake Beseka Lake Water 1 1 B1-21 592,146 980,409
West of Lake Beseka Spring 1 1 B1-22 591,536 979,199
West of Lake Beseka Lake Water 1 1 B1-23 591,532 979,193
South of Lake Beseka Lake Water 1 1 B1-24 593,045 975,249
South of Lake Beseka Lake Water+Irrigation 1 1 B1-25 593,044 975,228
South of Lake Beseka Lake Water 1 1 B1-26 594,247 974,998
South of Lake Beseka Irrigation Water 1 1 B1-27 593,243 972,517
East of Lake Beseka Lake Water 1 1 B1-28 598,897 980,437
East of Lake Beseka Lake Water 1 1 B1-29 596,741 978,173
East of Lake Beseka Lake Water 1 1 B1-30 598,698 984,130

31 20

Location ID
(Sample ID)

Reference Coordinate

RemarksZone or Region Detailed Place Type of Water Sources

Number of Sampling Points
SL.
No.
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 5.2.4: Beseka  

Code Easting Northing   
LBS-01 599,618  983,534  Beseka  Beseka  
LBS-08 598,860  980,515  Beseka  Beseka  
DN-02 596,308  976,168   Beseka  
LBS-07 592,218  975,624  Beseka  Beseka  
LBS-05 591,670  976,881  Beseka  Beseka  
SBS-4 591,533  979,204   Beseka  

SBS-05 592,019  980,096  Beseka  Beseka  
SBS-001A 591,669  976,913   Beseka  
ALPW-035 606,822 984,277  595 m WWDSE, 2015  
BHMR-20 600,048 976,634  Be12 48m 

BHI-02 592,664 986,463  Be4 53m 
4) 5) 

 

 5.2.10  

 

 

 5.2.10: Beseka  

a.  

Beseka 2

 5.2.11
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 CaHCO3

NaHCO3 Beseka

 

 Beseka JICA

NaHCO3

SO4 Cl

NaSO4 JICA Beseka

Beseka

 

 Beseka

JICA

NaHCO3  

 NaHCO3 NaSO4 NaCl

 

 
( )  

 

HCO3
-  HCO3

- + SO4
2-  SO4

2- + HCO3
-  SO4

2- + Cl-  Cl- + SO4
2-  Cl- 

) 

Ca2+  Ca2+  Na+  Na+ 

I  II  IV

 5.2.11

II IV
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 5.2.11: Beseka  
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b.  

 5.2.12 Beseka

-  5.2.13  

5.2.15  

 

 

 5.2.12: Beseka  
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JICA   

 

 
 

 5.2.13: Beseka  
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JICA   

 

 

 
 

 5.2.14: Beseka  
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Awash
 

 

 

=  

=  

 
 

 5.2.15: Beseka  
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  5.2.12 Beseka 9

9

NaHCO3 9 1 B1-6 Cl- SO4
2-

IV

50 m  595 m

CaHCO3

Beseka

NaHCO3

Beseka

 5.2.12 SO4
2- Cl-

NaHCO3

NO3 SO4 NO3 SO4

 

  5.2.13 Beseka

Na Na

Na SO4 Cl

 5.2.14

Beseka

 

  5.2.15 Beseka

Ca B1-25

B1-24 NaHCO3 Ca B1-25

SO4 Cl HCO3

 

 
Beseka Ca
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Ca

 

 

Ca

 

 

 

 
c.  

JICA IAEA

 5.2.5  

 5.2.5:  
Date of

Easting Northing Sampling
Around Ombole (Hombole) Awash River Water A1-1(D) 475,873 925,842 2015/1/16 -2.69 -1.31
Around North of Gefersa Awash River Water A1-2(D) 525,365 937,096 2015/1/10 5.81 -0.16
Around Awash Melkasa Awash River Water A1-3(D) 536,207 927,203 2015/1/10 9.11 0.35
Around Doni Awash River Water A1-4(D) 562,223 940,652 2015/1/15 8.43 -0.07
East of Metehara Sugar Plantation Awash River Water A1-5(D) 611,191 977,348 2015/1/15 15.39 1.89
Lake Koka Mojo River Water A1-7(D) 506,888 929,588 2015/1/16 6.08 0.36
Along Wast of Lake Beseka Spring B1-14 592,612 981,509 2014/7/7 -14.38 -2.76
In Metehara Plantation Awash River Water B1-15 598,077 972,974 2014/7/8 -12.78 -1.42
From Nura Hera Farm Awash River Water B1-16 592,729 967,092 2014/7/8 -11.22 -0.86
Middle Awash River Awash River Water B1-17 596,078 965,762 2014/7/8 -3.88 -1.06
Metehara SP Awash River Water B1-18 601,502 978,505 2014/7/9 -12.58 -1.02
South of Lake Besaka Lake Besaka Water B1-19 595,246 975,723 2014/7/9 31.64 3.29
Tone Spring Spring B1-20 591,674 978,734 2014/7/9 2.55 -1.74
West of Lake Beseka Lake Water B1-21(D) 592,146 980,409 2015/1/8 16.41 2.69
West of Lake Beseka Spring B1-22(D) 591,536 979,199 2015/1/8 -9.56 -2.68
West of Lake Beseka Lake Water B1-23(D) 591,532 979,193 2015/1/8 9.79 1.04
South of Lake Beseka Lake Water B1-24(D) 593,045 975,249 2015/1/9 25.55 2.97
South of Lake Beseka Lake Water+Irrigation B1-25(D) 593,044 975,228 2015/1/9 34.28 4.81
South of Lake Beseka Lake Water B1-26(D) 594,247 974,998 2015/1/9 21.64 2.94
South of Lake Beseka Irrigation Water B1-27(D) 593,243 972,517 2015/1/9 6.45 0.19
East of Lake Beseka Lake Water B1-28(D) 598,897 980,437 2015/1/9 25.77 4.55
East of Lake Beseka Lake Water B1-29(D) 596,741 978,173 2015/1/9 25.41 4.49
East of Lake Beseka Lake Water B1-30(D) 598,698 984,130 2015/1/9 26.26 4.44
Around Lake Besaka (AW BH-3) New Well E1-1 589,167 982,682 2014/8/9 -9.79 -2.65
Around Lake Besaka (AW BH-4N) New Well E1-2 587,754 977,437 2014/11/12 -9.75 -2.72
Around Lake Besaka (AW BH-5) New Well E1-3 601,565 980,024 2014/4/2 1.65 -1.08
Around Feto (AW BH-6) New Well E1-4 552,789 958,778 2015/8/11 -33.1 -6.24
Between Doni and Bofo (AW BH-9) New Well E1-6 555,025 936,983 2014/9/22 -12.87 -3.55
Around Sire (AW BH-11) New Well E3-2 553,313 916,009 2015/4/3 -12.2 -3.03
Around Balchi (AW BH-1) New Well E4-1 542,642 985,361 2015/4/8 -11.78 -3.11
Around Melka Jiro (AW BH-2) New Well E4-2 567,414 980,822 2015/7/21 -27.3 -6.10
Around Dehaye (AW BH-12) New Well E4-3 550,405 1,027,427 2014/10/20 -30.59 -5.41
*New wells were analyzed by IAEA

Reference Coordinate
Detailed Place Type of Water Sources

Location ID
(Sample ID)

 
AAU IAEA  

2 D
2H 18 18O
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 5.2.16  

Meteoric Water Line MWL  

D 8 18O+10 

 

L Local MWL 1964

-2004 D 7.12 18O+12.3 MWL LMWL

 5.2.16  

 5.2.16 LMWL

3 A1-5 D

D

A1-5(D)

Beseka

Local Evaporation 

Line LEL Eleni, 2009

D 5.1 18O+5.5

LMWL -3.40 ‰ 18O

-11.84 ‰ 2H

Beseka

JICA LEL LMWL  5.2.16

AW BH-1, 3, 4N, 9 11 -3.01 ‰ 18O -11.28 ‰ 2H

Beseka

-2.8 ‰ 18O -10.7 ‰ 2H  
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5)  

 5.2.16: Beseka  

 
d.  

JICA A1-1 (D) A1-7 D

B1-21 B1-30 Beseka B1-22 B1-27
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 5.2.6:  

Easting Northing

Around Ombole (Hombole) Awash River Water 1 A1-1(D) 475,873 925,842 2.33
Around North of Gefersa Awash River Water 2 A1-2(D) 525,365 937,096 2.25
Around Awash Melkasa Awash River Water 3 A1-3(D) 536,207 927,203 2.23
Around Doni Awash River Water 4 A1-4(D) 562,223 940,652 2.17
East of Metehara Sugar Plantation Awash River Water 5 A1-5(D) 611,191 977,348 2.19
Lake Koka Mojo River Water 6 A1-7(D) 506,888 929,588 2.32
West of Lake Beseka Lake Water 7 B1-21 592,146 980,409 2.21
West of Lake Beseka Spring 8 B1-22 591,536 979,199 2.35
West of Lake Beseka Lake Water 9 B1-23 591,532 979,193 2.30
South of Lake Beseka Lake Water 10 B1-24 593,045 975,249 2.26
South of Lake Beseka Lake Water+Irrigation 11 B1-25 593,044 975,228 2.14
South of Lake Beseka Lake Water 12 B1-26 594,247 974,998 2.27
South of Lake Beseka Irrigation Water 13 B1-27 593,243 972,517 2.25
East of Lake Besek Lake Water 14 B1-28 598,897 980,437 2.13
East of Lake Besek Lake Water 15 B1-29 596,741 978,173 2.36
East of Lake Besek Lake Water 16 B1-30 598,698 984,130 2.29
Around Lake Besaka (AW BH-3) New Well 17 E1-1 589,167 982,682 -
Around Lake Besaka (AW BH-4N) New Well 18 E1-2 587,754 977,437 -
Around Lake Besaka (AW BH-5) New Well 19 E1-3 601,565 980,024 -
Around Feto (AW BH-6) New Well 20 E1-4 552,789 958,778 2.43
Between Doni and Bofo (AW BH-9) New Well 21 E1-6 555,025 936,983 -
Around Sire (AW BH-11) New Well 22 E3-2 553,313 916,009 -
Around Balchi (AW BH-1) New Well 23 E4-1 542,642 985,361 -
Around Melka Jiro (AW BH-2) New Well 24 E4-2 567,414 980,822 3.01
Around Dehaye (AW BH-12) New Well 25 E4-3 550,405 1,027,427 -

Final Result
TU 0.5

Location ID
(Sample ID)

Reference Coordinate

Detailed Place Type of Water Sources
SL.
No.

 

AAU IAEA  

(3H) 3 12.43
3He

10 TU 1952

1963 1964

1,000 TU

1990 5 10 TU

2.245 TU 2.248 TU 1 2.35 TU

Seifu Kebede, et all, 2008 Beseka 1.5 TU 5.8 TU

Fentale 0.7 TU 1984-1997

5 15 TU Eleni Ayalew Belay, 

2009

1953 (1953 )  
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1) Hydrogeology (Map) of the Nazret, EIGS, 1985 

2) Evaluation of water resources of the Ada’a and Becho plans groundwater basin for 

irrigation development project, WWDSE, planned by MoWR, 2009 

3) Allaidege plain groundwater resources assessment project, WWDSE planned by 

MoWR, 2009 

4) Study and design of Lake Besaka level rise project , WWDSE, planned by MoWE, 

2011 

5) Growing lake with growing problems: integrated hydrogeological investigation on Lake 

Beseka, Ethiopia, ELENI AYALEW BELAY, 2009 

6) Assessment and evaluation of causes for Beseka Lake level rise and design mitigation 

measures Part : Study for medium and long term solutions (Main report final), 

MoWIE and OWWDSE, 2014 

  

1) West Hararge

 

2) Arsi  

3) East Shewa

 

4) Arerti Amhara Lomme Oromia

 

5) WWDSE, 2014 595m  

  

1) ,1994 

2) Hydrogeological map of Ethiopia (1:2,000,000) compiled by Tesfaye Chernet and the 

Regional Geology Department, EIGS, 1988 

  

 Study of Lake Beseka, Ministry of Water, 1999 

 Study and Design of Lake Beseka Level Rise Project II, WWDSE, planned by MoWIE, 2011 

 Irrigation Water Management: Irrigation Scheduling, 1989 
(http://www.fao.org/docrep/t7202e/t7202e00.htm#Contents) 

 FAO Crop Water Information (http://www.fao.org/nr/water/cropinfo_sugarcane.html) 

 Manual for CROPWAT version 5.2. FAO, Rome. 45pp. 

Growing Lake with Growing Problems: Integrated Hydrogeological Investigation on Lake 
Beseka, Ethiopia, Eleni Ayalew Belay, 2009 
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