




















































































































































































From the computed water balance of the study area th 
, e amount of vater infilt rated t 

is 122.46 mm and 10.9% of precipitation Th;s t . 4 . . . I wa erlS 1.1 5 milll n ubi mt r 
J11cm) for the total 336 km

2 
of the study area. This infiltrated water 

ul d re har 'C thc 
groundwater. 

The local geology of the area is mainly weathered fractured basalt ' . b ' I h . , , Ignlln flte r yo lltc and 
some localized alluvial and residual silt clay soil patches. The upper catchmcnt i relati cl 

undulated, rugged ridges and valleys. Most of the precipitation goes as surfacc run ff and thc 

infiltrated water immediately drained and leaves the area to relatively lower top graph f th 

catchments (discharge area). The groundwater is mainly controlled by its topograph in the 

recharge area. 

Around p ebre-birhan town (discharge), because of high to medium permeability of rechargc 

arca, relatively low topography and flat to gentle slope of the the rain wat r p r latc at 

higher elevation (recharge area) of the catchments flows to these highly fractu red and faulted 

zone. In additions to the above reason, the horst like south west to north ca ·t elongatcd rid ,(,; 

may dam the groundwater above thi,:; ridge and increase the groundwater circulati n and 

storage of the area. The wells drilled on this faulty area give 5-15 lis yield, 10-28 m2/d 

transmiss ibility (T) and 0.3-7m/d hydraulic conductivity (K). 

The hydrostratigraphic units of this relatively groundwater potential zone are highly fra tured 

and faulted ignimbrite / rhyolite and fragmented rock tuff. The aquifer is multi ple and main l 

behaves confined aquifer. From geophysical survey data, the aquifer depth reache up t 

200m. 

From 30 water samples field physical parameters measurement and 24 water amp le 

chemical laboratory analysis, all water samples are fresh water (TDS =55-307 mgll) 

moderately hard water while three contaminated water samples are hard water. 

oll t 

Based on chemical laboratory analysis except three contaminated water amp le , all '" ater 
Th e water lypes SllO\ high land 

samples are Ca-HC03 and Ca-Na- HC03 water types. es 

b B' h town is Ca-HCO - I. a- a-H 3-water behaviour. The water sampled from De re- Ir an ' 

CI and Ca-CI-HC0 3 water types respectively. 
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The infiltrated rain water h h 
as s ort residence time at recharge area du I 

undul c I d 
topographic nature of the area and high permeabilit ~ f I ' , 

Y 0 geo oglcal fonnall n and ' (11 're i 
no significant hydrochemical special variation wl'th' th h In e catc ment. 

Nitrate ions concentration is above the permissible I I f WHO ' " " 
eve 0 and ' lhl pia dnnkln I 

water standards. These water samples source might b'e t ' d ~ , 
con amInate Irom dl po al f the 

town municipal solid and liquid wastes released to open land surface, 

From 10 water sample microbiological test, 6 samples water source polluted b lifl I'm 

bacteria due to waste disposal and poor sanitary protection. 

9.1 Recommendation 

Based on available data, analysis and the out come of this study the fI II " Ing 

recommendations are given. 

• In order to minimize land degradation, recover the degraded land and in I' a 

infiltration rate or maximize groundwater potential, land and water c n er ali n 

activities should be practiced in highly degraded land of the catchment lhal i 

terracing, forestation, etc. 

• The present water resource development activities like water harve 'ling. spring 

development, hand dug well constructions .or shallow wells machine dri ll ing 

particularly in rural areas are very low. In order to solve drinking water upply and 

food deficiencies problems, water resource development acti vities hould be praclic d 

in most of the rural areas within the catchment. 

• In order to understand well and evaluate the aquifer behav ior and ground. aiel' 

potential zone precisely, additional test wells could be drilled which can be u ed a 

productive well for required purposes keeping fair distributio,n within th e cal hl11 cnl 

with appropriate drilling and pumping test is recommended, 

• Water wells drilled for Debr-Beirhan town water supply are concentrated and ha e 

small inter well spacing in small sub- catchment or Dalecha we ll fi eld (9 borehole ), 

With the same distance and relatively big sub-catchmen l and high gr un uwa lcr 

potential area (Beressa well field) , only three water wells were drilled, It i 

recommended to minimize the number of pumping wells in Dalecha .. ell fi eld and 

drilling additional wells with full aquifer penetration in l3eressa we ll fi eld 
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• TIl borehole, Divine providence sister's borehqJe and Zerayakob pring h c nitrat 

• 

• 

pollution and Zerayakobe spring has microbiological pollution. ing th e \ at r 

sources has health risk and it is recommended not to li se these \! at r s ur e ~ r an 

domestic purposes. 

Due to poor sanitary protection many springs and hand dug \ ell are 

microbiologically polluted. There for, these water sources need c ntinu u 

up, sanitary protection and disinfection to keep healthy an.d pr du ti the rural 

community. 

The geology where the town and the well fields located is highly fractured faulted 

and permeable. Unless , proper municipal and industrial wa te managem nl i 

practiced, it is preferable not to expand the town to these we ll field t prOle ' I 

groundwater from the contamination or pollution. 
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Annex 1. Monthly total rain fall at DEBRE-BERHAN Station 

Alt 2750 L m ong 39 300E Lat 9° 38° N 
Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 1984 0.0 0.0 26.6 0.0 80.0 90.2 181 .2 122.7 106 0.0 0.0 0.0 6071 

1985 17.4 0.0 27.3 58.6 83.2 15.8 314.6 376.6 88.4 6.5 5.7 00 994 1 
1986 0.0 74.7 99.2 52.5 27.0 142 271.3 274.7 116 11 .3 0.0 0.0 10683 
1987 5.0 19.2 108 51 .7 100.2 0.0 32.3 309.5 47.5 18.7 0.0 63 696 5 
1988 10.6 34.6 16.9 83.1 16.2 16.0 286.2 290.0 153 12. 1 0.0 0.0 918 2 
1989 2.3 40.5 97.6 42.7 1.4 41.1 211 .3 177.4 67.7 18.6 0.0 30 7 731 3 

1990 0.0 59.5 0.9 1.6 321 .0 217.2 169 0.6 0.0 0.0 769.5 

1991 '4.8 8.3 64.6 21.0 12.0 63.7 215.6 387.5 86.6 6.4 0.0 6.4 876.9 

1992 30.3 26.7 19.4 80.2 19.3 13.3 307.6 267.6 90.2 41.9 0.5 16 8986 

1993 4.3 63.2 0.0 116.9 60.5 9.1 405.5 168.4 108 43.2 0.0 11 979 9 

1994 0.0 0.0 95.6 0.0 23.2 92.7 281.7 222.9 102 36.5 0.0 8543 

1995 0.0 28.5 19.1 68.4 26.5 23.3 233.8 60.4 5.1 0.0 1.7 466.8 

1996 20.7 2.8 75.4 9.7 129.2 138.0 336.4 252.5 24.3 0.0 3.0 0.0 992.0 

1997 29.5 4.0 41 .2 82.4 25.9 95.1 272.1 200.6 34.8 89.1 8747 

1998 26.7 13.2 14.9 49.3 43.0 13.5 337.3 289.0 70.6 5.2 0.0 0.0 862.7 

1999 0.0 0.0 26.5 2.8 11 .8 48.9 362.4 365.1 52.4 59.6 1.4 0.0 9309 

2000 0.0 0.0 25.9 47.3 37.1 46.6 352.4 317.5 105 28.5 18.8 6.8 986.1 

2001 0.0 33.8 70.5 18.8 64.6 34.9 406.3 260.4 32.2 4.1 0.0 34 9290 

2002 18.1 28.0 60.6 46.1 18.4 28.4 214.4 295.8 109 3.1 0.0 8.4 830.4 

2003 15.6 36.3 60.2 85.7 3.8 93.5 334.1 288.7 74.2 0.0 0.0 7.4 999.5 

Mean 9.3 21.8 50.0 48.8 39.2 50.4 286.5 265.9 84.8 18.6 3.5 3.9 882.7 

Annex 2. Monthly maximum temperature at DEBRE-BERHAN Station 

Alt 2750 L 39' 30' E L t 9' 38' N m ong a 

Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

1984 20.0 21 .3 22.0 23.5 21 .0 20.3 19.3 20.2 18.4 19.8 19.4 18.0 

1985 19.5 19.8 20.4 18.9 19.7 21 .7 18.7 18.4 18.2 18.2 18.6 

1986 20.4 19.9 19.1 19.0 20.9 19.4 18.6 18.1 18.3 18 .5 19.0 19.5 

1987 19.5 20.9 19.5 19.7 19.5 22.0 22.4 19.5 19.8 19.5 19.8 20.1 

1988 18.9 18.7 21 .5 20 .6 22.1 22.1 17 17.6 18 17.4 17.9 18.3 

1989 19.0 18.5 19.7 18.1 20 .5 21.4 18.8 18.3 18.2 18.0' 

20.1 22.6 23.0 18.6 18 .. 9 18.4 18.2 18.5 18.8 
1990 19.0 

19.9 20.8 22 22.5 18.0 17.8 19 18.2 18.6 18.3 
1991 20.0 20.6 

21 .5 21 .6 22.6 18.3 16.6 17 .5 17 .3 17.3 18.7 
1992 18.1 18.9 21 .7 

19.9 21.9 18.5 18.9 17 .7 18.0 18.2 18.9 
1993 18.9 18.7 20.6 19.4 

87 



1994 19.7 20.9 20.4 21.4 22 21.4 19.4 17'.6 18.1 19.3 19.8 
1995 20.9 20.8 21 .3 20 .8 22.1 23.6 18.7 19.4 19.2 19.8 19.7 
1996 19.1 21.0 20.7 #### 20.1 19.2 18.5 18.6 19.6 18.9 18.7 18 4 
1997 18.6 20.1 21 .2 19.8 21 .3 21.1 18.0 18.3 19.3 18.3 
1998 19.8 20.9 20.9 21.4 22.4 23.3 17.8 17.7 18.7 18.6 18.4 18.4 
1999 19.4 21 .5 20.5 21 .8 22.6 22.4 17.1 18.1 18.5 17.9 17.7 18.5 
2000 19.6 20.5 21 .5 20 .7 21 .8 22.7 18.3 17.7 18.5 18.4 18.5 19.4 
2001 20 21 19.2 21 .2 22.2 21 .5 17.9 17.5 19.5 19.8 19.5 19.3 
2002 19.5 21 .2 20.6 21.4 23 22.8 21 .5 18.1 18.4 19.6 19.7 19.3 
2003 20 .3 21.4 21.2 20 .8 22.5 22.5 18 18.3 19 19.4 19.1 19.4 

Mean 19.5 20.3 20.7 20.6 21.5 21 .9 18.7 18.2 18.6 18.6 18.8 19.0 

Annex 3. Monthly minimum temperatur in 'c at DEBRE-BERHAN 
Station 

'Alt 2750 L 39' 3~' L t 9' 8' m ong a ,3 

Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

1984 0.9 0.9 6.8 5.6 8.0 7.9 8.4 7.8 6.5 1.1 3.5 3.5 

1985 5.3 4 .8 7 7.9 8.1 7.4 8.4 8.4 7 4.5 4.3 4.9 

1986 3.8 7.4 7.6 8.6 7.7 8.7 8.3 8 6.1 4.5 4.3 5.1 

1987 3.4 6.6 8.8 8.0 10.7 7.7 8.2 8.9 7.6 5.5 4.2 5.0 

1988 6.6 6 .7 8.4 8.2 7 6.6 12.8 9.0 7.4 4.0 1.8 1.1 

1989 0.5 6.2 7.4 8.1 5.5 6.3 8.8 9.2. 9.4 1.2 6.7 

1990 3.1 6.8 5.5 5.9 8.6 8.9 7.3 2.0 2.0 0.2 

1991 5.3 6.1 8.4 7.7 8.1 7.4 9.0 8.9 7.1 1.6 1.8 0.8 

1992 6.8 7.9 8.5 7.3 6.5 6.9 8.2 9.0 7 3.6 '3.9 4.2 

1993 5.8 6 .9 5.8 8.2 6.8 6.5 8.8 8.6 8.1 4.4 1.5 2.5 

1994 3.6 5.1 8.7 8.1 7.1 7.1 8.4 7.8 6.7 0.8 2.5 

1995 2.8 7.5 6.7 8.7 6.5 6.7 9.2 7 2.8 1.2 5.9 

1996 6.3 4.6 7.4 7.1 6.9 7.7 8.2 8.5 6.3 1.4 2.1 3.2 

1997 6.1 2.2 8.2 7.0 6.7 8.5 8.6 8.1. 7.1 6.1 

1998 7.7 8 .5 9.3 9.6 7.6 7.2 9.3 9.4 7.3 3.7 1.0 2.1 

1999 2.2 3.1 5.9 5.5 5.8 6.3 8.6 8.6 6.2 4.6 -1 .2 1.8 

000 2.1 3.4 5 7 7.0 5.7 8.6 8.1 6.8 3.3 1.7 1.0 

8.1 7.9 9.2 9.1. 6.4 3.3 3.1 4.7 
2001 3.1 5.2 8.3 6 

7.6 7.6 6.2 9.1 7.5 3.2 3.1 7.2 
2002 4 .9 6.2 8.4 7.5 

2.7 1.6 8 9.7 9.5 8.1 3 
2003 5.3 5.3 7.9 9.5 7 

7.2 8.8 8.7 7.1 3.5 2.3 3.4 
Mean 4.3 5.5 7.6 7.6 7.2 
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Annex 4. Summa of mean monthl of BERESSA RIVER 
near Debre Berhan town fl ow in m3/s 

Longitude _____ Latitude Altitude 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG SEP OCT NOV. DEC ~MEA~ 1973 0.10 0.09 0.07 0.10 0.16 0.16 6.17 19.73 14.32 0.18 0.14 0.11 3.44 
1974 '0.12 0.08 0.12 0.19 0.12 0.15 12.61 20.41 4.18 4.91 4.18 0.16 393 
1975 0.10 0.08 0.10 0.18 0.18 0.39 4,55 15,78 12.49 0,28 0.20 0.08 2.87 
1976 0,04 0,04 0.12 0,13 0.23 0,11 5,50 24.22 4,65 0.16 033 0 14 297 
1977 0.14 0.10 0,08 0,10 0,12 0.14 7.46 8,90 0.43 1.73 025 0 12 163 
1978 0,13 0,10 0.16 0.13 0,16 0.14 4,85 14,82 5,56 1.24 0.15 022 231 
1979 0.17 0.10 0,10 0,16 0,31 0,33 7,25 10.42 0,79 0.24 0.03 0,04 1 66 
1980 0,05 0.08 0.10 0.10 0.10 0,08 1.43 13.40 11 .01 1.71 0.16 0.06 2.36 
1981 0.16 0.13 0.14 0.25 0.18 0.16 0.22 26,15 6,69 1,75 0,12 0.12 301 
1982 0,14 0,18 0,16 0,35 0,27 0,26 1.38 44,12 2,36 , 1,79 0,15 0.11 4 27 
1983 0,09 0,07 0,11 0,21 0.58 0,36 2,80 ' 20,22 1.43 0.15 0,11 0.11 2 19 
1984 0,07 0,06 0,06 0,06 0,26 0,36 7.44 3.44 1,69 0,16 0,10 007 1 15 
1985 0,08 0.Q7 0,07 0,12 0,18 0,14 3,55 14,56 2,59 0,12 0,08 008 1 80 
1986 0,08 0,09 0,33 0,28 0,16 0,17 9,09 27,61 6,52 0,22 0,15 014 3 74 
1987 0,12 0,14 0,18 0.40 0,50 0,21 0,18 5,14 0,35 0,53 0,17 0.16 0 67 
1988 0,17 0,16 0,19 0,23 0,27 0,29 4,99 30,87 8,50 0,50 0,16 01 4 387 .-
1989 0,14 0,13 0,14 0,25 0,15 0,19 2,50 11 ,57 3,31 0,25 0,18 0.19 1 58 
1990 0,16 0,20 0,22 0,53 0,24 0,20 6,51 10.89 13,60 0,35 0.12 0.12 2.76 

1991 '0,12 0,11 0,12 0,16 0,24 0,31 5,26 37,09 4,00 0,26 0.11 0.10 3.99 

1992 0,11 0,11 0,10 0,12 0,11 0,13 3,15 15,53 8,30 0,37 0,14 011 2 36 

1993 0,09 0,13 0.10 0,23 1.43 0,25 24,88 5,24 1,51 2.86 0.16 01 2 308 

1994 0,11 0,11 0,14 0,15 0,23 0,29 15,58 39,97 12.47 01 5 014 010 579 

1995 0,09 0,08 0,10 0,20 0,22 0,24 5,16 15,34 5,36 0,20 0,18 0 20 228 

1996 0,19 0,16 0.40 0.77 1.64 1.38 12,67 1-6,68 2,50 2,64 0,37 0.31 3.31 

1997 0,30 0,28 0,35 0,63 0.48 0,88 13,20 ' 11,67 0,53 2,34 0,61 0.18 2.62 

1998 0,35 0,24 0,25 0.44 0,70 0.48 8,00 20,56 5,75 0,71 0,20 0.20 3.16 

1999 0,12 0,10 0,12 0,10 0,14 0,23 12,73 20,00 3,63 1,27 0.08 004 3 21 

2000 0,03 0,04 0,03 0,05 0,13 0,10 4,65 2203 4,17 1.45 0,26 0.04 275 

2001 0,06 0,35 0,56 0,25 0,33 0,19 9,66 13,61 0,93 0,30 0.25 01 7 2.22 

2002 0,15 0,15 0,17 0,13 0,17 0,24 1.25 21,11 4,78 0,10 0,07 0.09 237 

2003 0,08 0,09 0,07 0,35 0,15 0,23 6,54 8,21 1,83 0,11 0,00 001 147 

MEAN 0,12 0,12 0,16 0.24 0,33 0,28 6,81 18,36 5,04 0,94 0.30 0,12 274 
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Annex 5. I Water points physical parameters and laboratory chemical analysis result 

Location (UTM) Tested HrfTested Q Aq. Th. K. 
No Source code X y Alt(m) Aquifer Depth(m) SWL(m) DWL(m) (lis) (b)(m) T (m2/d) (mid) 

Dalecha Ign / 
1 Borehole NBH1 562106 1070685 2807 rhyolite 108 12.79 39.68 7217 35.74 12.7 0.35 

Dalecha Ign / 
2 Borehole NBH2 562015 1071000 2806 rhyolite 95.56 11 .68 21 .39 72/7 37.99 80.93 2.13 

Dalecha Ign / 
3 Borehole NBH4 561880 1069590 2810 rhyolite 125 9.2 35.65 72/5 42 11 .96 0.28 

Dalecha Ign / 
4 Borehole NBH5 563330 1070084 2812 rhyolite 150 7.33 61 .86 7212.5 54 2.22 0.04 

Dalecha Ign / 
5 Borehole NBH6 560803 1070784 2807 rhyolite 108 7.4 40 72112 48.9 181 .44 6.04 

Dalecha Ign / 
6 Borehole NBH7 561594 1071660 2804 rhyolite 72 9.6 40 72/14 .2 30.99 224.64 7.25 

Dalecha Ign I 
7 Borehole OBH1 561269 1070401 2806 rhyolite 70 6.66 44.97 51/s 

Dalecha Ign I 
8 Borehole OBH2 562001 1070430 2805 rhyolite 70 6.66 44.97 51/s 

Beressa Ign I 
9 Borehole NBH2 559369 1067258 2780 rhYOlite 100.49 5.3 20.3 72/15 .3 36.59 80.78 2.21 

Ign I 
10 Borehole BressaNBH4 559318 1066823 2787 rhyolite 92 6.25 11 72115 42.66 332.56 7.8 

Ign I 
11 . Borehole B ressaNBH5 559432 1066077 2789 rhyolite 102 8 · 40 72117 · 42.59 80.93 · 2.37 

Sheep breed. Ign I 
12 Borehole BH 560400 1069750 2790 rhyolite 96 0 .71/s 

Divine Ign I 
13 Borehole pro.s.BH 557750 1069300 2785 rhyolite 111 29.6 1.61/s 

Ign I 
14 Borehole T.T.1. BH 557442 1069410 2800 rhyol ite 67 33.5 3.51/s 

Military camp. Ign 1 
15 Borehole BH 556150 1067600 2825 rhyolite 

Marine com Ign 1 
16 Borehole BH 555400 1066500 2785 rhyolite 90 11 .9 4 1/sec 

Ign 1 
17 Borehole I.L.C.A. BH 555750 1061 500 2750 rhyolite 97 Ws 

Dalcha 560800 107 1004 2830 Ign 1 
18 Borehole AFBBH rhyolite 150 11.72 62.53 24 / 1 5 34 58 1 54 005 

L..--

o 



Annex 5.2 Location of springs and type in Beressa river catchment 
. . 

Location (UTM) Q 
No Source Name Code X Y Alt.(m) (lIs) Obs.date Formation Type T(oc) Ph EC(us/cm) TDS 

1 spring Kosso DBKsp3 562549 1066364 2943 0.5 28/12196 basalt Fractute 17 6.73 122.7 70 
rhyolitel 

2 spring Zerayakob DBZsp4 558582 1068197 2766 2 28/12196 Ign. Fractute 17.2 6.4 485 250 
I 3 spring Diwit DBDsp5 571880 1063194 3065 0.4 29/12/96 rhyilite/lgn Fractute 16.5 7.2 163 90 

4 sprinQ Cheffe DBCHsp6 568550 1066600 3050 1 30106/97 basalt Fractute 16 7.33 148 81 
5 spring Akober DBAKsp7 581565 1066250 3100 2 7nt1967 basalt Fractute 19.9 7.73 92.6 55.7 

Power 
6 spring station DBBPSsp8 556084 1069716 2724 1 8n/1997 basalt Fractute 19.4 6.84 190.6 113.4 
7 spring Atakilt DBAsp1 561770 1067129 2850 1 28/12196 basalt Fractute 16.7 6.6 154 73 
8 spring Gorto DBGsp2 562170 1066504 2915 0.2 28/12/96 basalt Fractute 18 6.8 144.5 68 
9 spring Mesno 566770 1066800 2930 0.2 30/6/97 basalt Fractute 16.3 7.25 171 .5 105 

10 SprinQ Wonna 566700 1065750 2980 2 Jan-97 basalt Fractute 17.1 7.45 175.5 108 
11 Spring Malefia 557163 1068633 2769 0.5 8/7/1996 Rhyolite/lgn Fracture 17.1 6.69 616 307 
12 Spring Gashemeda 558372 1068195 2760 10 7/8/1997 Rhyolite/ign Fracture 18 6.68 150 80 



Annex 5.3 Water points' physical parameters and laboratory chem ical in Beressa river catchment 
LoatJon 

I s...mpJe 
NO 10 Site Date Litho logy y X Z PH T(Oc) EC TDS Na K Mg Co Mn Fe NIU F CI Sa. N03 N02 HC03 CO2 

Oalecha 
1 01S/S6 BH4 2S/06 /03 Ign/rhyolite 106S5S0 561550 2810 7.6S 210 132 10 2.2 5.35 25 0 .S6 3 0.78 4.8 113 

Oa lecha 
2 lU35 OBHl 2S/12J96 Ign/rhyolite 1070520 661750 2805 6 .S5 U.3 188 122 7.6 2.7 4.2 21 0.41 6 2 6.2 S3 17 

3 11S35 TT1BHl 28/12J96 Igo/rhyollte 106S410 557442 2800 6.47 lS 425 255 12 2.5 10.5 46.5 0.19 46 16 46.52 S3 
Oa lecha 

4 11S42 OBH 2 2S/121S6 1070730 561330 2800 7.2 19 198 125 6.5 2 4.6 23 0.42 6 1 7.92 98 11 
Dalecha Igo 

5 168/96 NBHl 28/11/03 /Rhyolite 1070685 562106 2807 7.27 204 146 9.2 3.2 5.1 25.2 0.2 0.017 0.25 0 .55 5.96 0 108 
Dalecha Igo / 

6 184196 NBH2 18112103 rhyol ite 1071000 562015 2806 7.12 205 124 8.2 3 4.1 25.2 0.1 0.04 0 .42 5.75 0.6 19.5 87.9 
Da lecha Igo/ 

7 185/96 AFBBH 22112/96 rhyolite 1071004 560800 2830 7.78 288 164 28.5 5 2.6 31.1 0.1 0.022 0.58 8.86 11 .4 4.84 155 
Beressa 

8 203/96 NBH4 20/01104 Igo/rhyolite 1066823 559318 2787 7.93 229 150 13 4.1 4.1 30.2 0.1 0.024 5.8 1.1 13.6 114 
Seressa 

S 215/S6 NBH2 28/01l().l .Igo/rhyolite 1067258 55936S 2780 7.16 203 132 8.2 3.8 4.6 25.2 0.007 0 .84 5.8 0.1 7.04 117 
Oalecha 

10 228/96 NBH6 4/212004 Igo/rhyolite 1070784 560803 2807 7.28 188 116 7.7 2.6 5.1 25.2 5E-04 0.35 2.S 0.3 7.5 0 103 
I Be re ssa 

11 22S/96 NBH5 10/21200 Igo/rhyolite 1066077 55S432 278S 7.24 190 123 8.7 3 5.6 24.4 0.012 0.42 3.S 0.4 7.04 105 
Oalecha 

12 230/96· NBH7 16102/04 Igo/rhyolite 1071660 5615S4 2804 7.15 194 128 7.4 2.7 5.6 25.2 0.011 0.46 3.S 0.4 11 .9 SS.6 
Oalecha 

13 384/03 NBH5 9/3/2003 Igo/rhyo lite 1070084 563330 2812 7.73 205 162 20 4 .5 4.86 31.2 0.S6 7.S4 7.65 7 0 132 
Hand dug 

14 DBAHW·l well 29112196 Basalt 1072335 563678 2845 6.57 132 80 3.2 1.6 3.6 15 0.12 3 1 12.85 61 15 
Hand dug 

15 DBAHW· 2 well 29112196 Basalt 1068740 5761 65 3170 6 122 63 3.6 0.2 3.6 13.6 0.06 3 3 63 6.16 

16 DBAKsp7 Sp riog 71711996 Basalt 1066250 581565 3100 7.73 U .S S2.6 55.7 6 1.3 1.!14 13.6 0 .73 0 1 6.42 58.6 

17 DBBPSs p8 Spring 81711997 Basalt 1069716 556084 2724 6.84 U.4 lSI 113 S.8 3 5.83 23.2 0.35 1.5 7.2 5.97 107 
Bere ssa 

18 DBBR-l river 71711 957 Igo/rhyollt 1066000 55S269 2750 7.5 176 106 7 3.5 3. n 21.6 0.5 6 2.9 2.12 112 3 
Beressa 

19 DBBR-2 ri ver 71711997 1069250 556250 2740 8.02 196 119 6 3.4 4.86 22.4 0.003 0.059 0.5 8 2.9 1.2 88 3 

20 DBCHsp6 Sp ring 30/06197 Basalt 106600 568550 3050 7.33 16 148 81 8 0.9 0 22.4 0.59 1.5 1.1 8.19 78.1 

21 DBOs p5 Sp riog 29112/96 Iqo/rhyolite 10631 94 571880 3065 7 .2 16.5 163 90 3.6 0.8 4 20 0.36 4 0.36 4.87 85 14 

22 DBKs p3 spring 28112196 Basalt 1066364 555582 2766 · 6.73 123 70 4 0.8 . 3.4 I 13.6 0.11 3 0 7.92 61 36 
Ign / 

23 DBb .,. S priqs 28/12/96 rgyolite 1068197 558582 27 66 6.4 17.2 48S 232 15 3.4 11 50 0 .16 57 22 53 .16 83 
O. 19n 1 

24 DPS BH pro.sisters 17/09/91 rhyo lite 1069300 5577 50 27 85 6.6 27 .2 4.6 11 .7 54.5 0.4 63.8 32.5 146 

RerNIrk Unless Su ted In bra cket, a U concentr.lylons . re In mg/l 
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