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PHYSICAL CHARACRI15ICS OF CGDP BOREHMES 

Well Date
Number Location Couleted 

1 Bonkay 4/2/82 
2 Bonkay 27/2/82 
3 Bonkay 13/4/82. 

4 TjgerwI 11/6/82 
5 Gasarta 21/3/82 
6 W1raji 1 23/3/82 
7 araji II 25/3/82 
8 Tigerew II 29/3/82 
9 Bur Halab 30/3/82 

10 Sa wrn--e
[heere 27/4/82 

11 Min.Qupd Agric 2/6/82 

12 Hareero iifo 7/7/82 

13 Shabelle 
DiJsilaI 13/7/82 

14 Warta Jaiay 3/8/82 

15 ()nnax Gmaue 19/8/82 

16 Taflo, 16/8/82 

17 nobay Gadjud 6/10/82 

18 Gadjudo Ihmte 6/10/82 

19 Biulo Puur 14/9/82 

20 DireiGalle Ali 
14/10/82 

Total Static lectri- BlankDepth Water cal Condic- Casing Casing Screen Pimping PinpingDrilled level tivity Setting Diameter Setting Test Rate(M) (M) fto/CM (M) &ype (M) (hours)r ) 
18.5 Dry - - -Aandoned 
201 48.5 2,300 0-30 80 Steel -
160 30 2,700 

42 3 1,700 0-37 8-uPC 1) - -
42 12 - 0-6 60 Steel -.. 
80 67 - 0-6 6 ' Steel -39 Dry - 0-1 8 - --
45 Dry - - .... _
35 My - - -

84 12.92 3,300 0-322 8 Py 32-54.4 24 26.6 

140 7 3,000 0-48 8, Steel - 11 13.3 
0-51.6 

166 29.5 2,800 73.2-84 8" PY 51.6-73.2 5 11.4, 

172 11 24,000 0-44 8 Steel -
91 17.5 10,000 0_2 8 PV -Pic 

174 16.5 24,000 - _ .n- -

153 354. 1,!,480 0-72 8 Steel - 24 15.6 
142 22.71 '280 - 81 PV .48"911 0.6H 14 
73 24 152458 e 1214 

94 MrY ----

117 59.42 2,000 0-82 82 F 92-1n n A 

Installed 
PUmp 
Ty* Pemarks 

Monitoring we l 
Well rehabili-

H tative 

Abandoned 

Abandoned 
Abandoned 

- Abandoned 

- Abandoned 

N 

Aband 

Abandoned 

- n4 d 

" 

Anwm 

-



LOO~e AL MOMfl. 

Blar 

Well 
MNmber Location 

Date 
COmpleted 

Depth 
Drilled 
(m) 

Water 
Level 
(M) 

cal Oonduc-
tivity 
Mehos/cm 

Casing 
Setting 
(M) 

Casing 
Diameter 

Screen 
Setting 
(M) 

Punping Pmping 
Test Rate 
(hours) (3A) 

Installed 
PUMp 
T Remarks_ 

21 Min. Agric
C4P Said. 42 2 2,500 0-19.62 8 PV 19.6-36.4 24 H 3 HP Submersible 

pump installed 
22 Buulo Gaduud 5/1/83 189 Dry - - - Abandoned 
23 Kurimn 22/1/83 148 20 2,400 0-302 80 PYR 30-54 - - H 
24 Yaaq Braawe 26/1/83 10 1 - 0-5 8" PY 5-10 - - -

25 Dadole 13/1/83 24 12 900 0-17 8= P0 - - - - Low yield 

Abandoned 
' Shiidalcw I 20/1/83 67 36 33,000 0-3 8 PC .. andoned 
27 Shiidalow 1I 22/1/83 80 37 32,000 0-2 So P .. Abandoned 
28 Bur Akaba I 25/1/83 54 22 14,000 0-1 8M PC . - Abandoned 
29 Bur Akaba II 26/1/83 24 7 34,000 0-1.5 8 P C - - - - Abandoned 
30 Gur Akaba III 1/2/83 30 22 42,000 0-1 so PC .- - Abandoned 
31 Bur Akaba IV 2/2/83 63 19 49,000 0-1 so PVC - - - Abandoned 
32 Bur Akaba V 89 13 1,140 0-7 80 Steel 7-30 - - H 
33 Bur Heibi I 10/3/83 26 Dy - 0-2 8 P . - . Abandoned 
34 

3S 

Bur Heibi I1 
Bur Heibi III 

22/2/83 

23/2/83 

73 

60 

16 
DOy 

1,300 

-
0-82 

0-2 

So p"C 
80 PC 

8-20 
-

- - H 
- Abandoned 

36 Bur Heibi IV 15/3/83 25 Dry - 0-1 so PC - - Abandoned 
37 

38 

39 

Bur Heibi V 

Bur Heibi VI 

-

15/3/83 

16/3/83 

26 

36 

-

Dry 
Dry 

-

-

-

-

0-1 

0-2 

-

8P 

8 PC 

82PYC 

-

-

-

...-

-P.. 

- Abandoned 

Atenoned 

No well 

40 

41 

Limestone 
Depression 'A' 23/2/83 

DEbondole 
32 

166 

Dry 
1.9 

-

1,040 
0-1.5 
0-5.4 

8 = PVC 

8 PYC 5.4-10.8 - - -

drilled 

Abandoned 
Well should 

42 

43 

44 

Buulo Fuur II 
Aborey I 

Afar Irdood 

3/5/83 

3/5/83 

June '83 

130 

120 

174 

56.16 

Dry 

Dry 

2,150 

-

-

0-64.5 

0-2 

0-37.8 

8" PVC 
8 PlC 

8' PYC 

64.5-98 

-

37.8-81 

'4 

-

-

114 

-

-

H 

-

-

be deepened 

Abandoned 

Abandoned 
45 Min. Agric 

CMP aidoa 120 6 1,770 0-65 8" PYC 65-120 .4. 10.9 



Table Al (Cont.) 

Total Static Electri- Blak 

Well 
Number Location 

Drte 
Completed 

Depth 
Drilled 
(W) 

Water 
Leel 

(i)W 

cal Conduc-
tivity 
rkos/anol 

Casing 
Setting 

(a) 

Casing 
Diameter 
& 

Screen 
Setting 

() -

Pumping 
Test 

(hours) 

Pumping 
Rate 

(m3/hr) 

Installed 
Pump 
Type Remarks 

46 Oansax Dheere 
(Road well) May '83 103 27 2,000 0-60 8 P - 24 11.4 -

47 A#shiini 31/7/83 143 29.8 3,200 0-56 80 PVC f-G-901 24 11.4 m 

48 More Ari 28/6/83 102 36 3,700 0-64.2 80 PY FA. 2-1021 - - - PYC ruptured 
49-1 Maxaas (Jeejo) 9/9/83 190 Dry - 0-9 80 PC - - Abandoned 
49-2 Maxaas (Jeejo) 15/10/83 180 Dry - 0-6 140 Steel - - - - Andoned 
50 Borkay Seed 

Farm 22/9/83 200 30.05 11,400 0-100 8 PC - 0.33 11.4 - Abandoned 

51 intaano Nov. 83 132 40.18 1,492 0-56.5 8 PC 56.5-991 12 15.6 H Abandoned 

52 Maleel Nov. 83 130 48.5 1,100 0-55 8' PYC 55-99 1 11.5 25.2 H Abandoned 

53 Aborey II 19/12/83 133 Dry - 0-3 15a Steel - - - Abandoned 

54 Isgeed 19/12/83 150 37.10 1,500 0-36 8 PYC 36-1201 24 17.0 H Abandoned 

55 Marti Moog 23/1/84 147 32.82 1,000 0-76 8 PYC 76-1201 24 22.7 H 
56 Jinacada rheen 3/3/84 41 DLy - 0-3 140 Steel - - - Abandoned 

57 Hagarka 9/3/84 154 19.26 2,000-6,400 0-54 8 PYC 54-1201 0-18 11.4 H Abandoned 
58 Oir Akaba VI 25/3/84 27 20 49,000 - - - - Abandoned 
59 Shawka 18/3/84 138 30 12,300 0-45.82 8 PyC 45.8-51.6 

51.5-91.6 9.16-132.2 0.17 11.4 - Abandoned 

60 rannanax 27/3/84 15 8.6 - 0-9 8' Steel- 9-15 - -.. Well mist be 

61 Hubay 5/4/84 152 17 - 0-60 8' Steel 60-108 - - -

62 War Psha 29/4/84 200 120 1,250 0-117 - - - Abandoned 

63 Dorkay Seed 
Farm 25/4/84 153 25.58 2,200 147-153 8' Steel 117-147 1.33 9.1 - osible windmill 

64 Buulo Yussef 85 18.5 2,985 0-58 8' Steel - - -

65 Akorey III 18/5-84 210 Dry - - -

66 Buulo Hawa 133.5 33.5 1,500 Plugged back 

67 Wargoleh 
depth '851-meers 

68 Ikxabal Aalin 13 

1Alt3rnating sections ef screen and blank casing 
2Well siting cmpleted with one section of blank casing installd belom screen. 



A2 LOCATION OF MAPS FOR SELECTED BOREHOLES'
 



LOCATION MAP 
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USAID COMPOUND (BAIDOA)*II,21145 

WELL LOCATION 

USAID -COMPOUND 
To Checkpoint 
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20m distance,
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HAREERO JIIFO # 12
 

LOCATION MAP
 

To Xuddur 
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SHABELLE DUGSILOW #13 

LOCATION MAP 
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WARTA JAFFAY *14 

LOCATION MAP 
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QANSAX OMANE #15 

LOCATION MAP 

To 

Xuddur 
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Omwne 
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A 

30 

To 
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LOCATION TAFLOW 

BOREHOLE *16 

Lugh 
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LOCAT,ION i MAP: DRILLING' 

NEAR BUULO FUUR 
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To Audinle 
45 km 
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*42 
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BUULO GADUUD *22 

LOCATION MAP 

To Baldoa 

To Ufurow 

/ OlINSOR 

To 
Bordheere 

TO 
Yack Brave 
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30,i 40 50O(MI io . . 0 ." . i 
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KURMAN *23
 

LOCATION MAP
 

To Audinle To Baldoa 

Qansax Dheere ,-

Skm 

U urow 

TO 
Boordher 

To \. 

To,
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Broawe 
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I 0~ Gaduud. 

Not to scale 
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YAAQ .BRAAWE *24
 

LOC ATION MAP
 

To Diinsor 

60km 

Check point 

,,lg Yaoq Broowe 

River Bad/ 

BRADPD 
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Main flow 
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DOLON DOLE. LIMESTONE DEPR. 

WELL LOCATIONS 

4.40 

Dolondole 
41 

I' 

32 

*40 

Limestone 
Depression 

To 
Boidoo\ 

Bur Dijis 

28 m 

Bur Akobo 

Not to .col 

To 

Mogadlshd 



DOLONDOLE *41 

LOCATION MAP 

"SCARPME 

LIMESTONE PLATEAU 

#41 
DOLONDOLE 

32kin 

Bur lijlsur . (Z0 ') 

2, 

Bur H 

km 

BASEME T AR 

TO 
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TO 
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ABOREY 1 *43 

WELL LOCATION 

To Maxoas, 

\J ToM6MoKasr 

TO/
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cut 
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/ \ / 

ii ./\ 

/ 

/ 

/ "I 

./ 
Aborey I 

0 Ap 
Scale 
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LOCATION MAP 

AFAR 

WELL #*44 

IRDOOD 
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Aborey 
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Cut 
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\/ 
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MORE ARI WELL ,48 

LOCATION MAP 
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WELL LOCATION
 

MAXAAS BOREHOLE 049
 
(Wells I&2 Located 15m apart-opposfte
 

sides of the mud pits)
 

*49(1,2) 

I - 13km - ,4 

49-2 49-I 
SIi 

I TO Cut line 

TO 
Moqakoari 

/2" 

Buulo 
Berde Not to sca1e 



WELL LOCATION SKETCH MAP 

BOREHOLE NUMBERS 515,.54,56 

MARTI MOOG (SANSUSUL) 

-E 0 Well* 54-ISGEED 

N MALEEL 
W8ll*52 

GOOF 
GADUU 
BUREY 

10km *Well * 51 
MINTAAN 

t0Not scale 

IOUNSOOR 

ii6
 



KANNANAX WELL *60 

LOCATION MAP 

Diinsoor sites 
Bur 

Nfirst ford) and DuKag eanax 

50km Bur Aal 

RNtd to 
Yoq Braawe 

Well site$ 

Bur 

Roadat 

Nurous Haord Dug Wells 

Rood 

Not, to., sIcale 



-HUBAY WELL * 61 

LOCATION MAP 

Qonsox Dhaere 

Ufurow 

25km
 

Road to 

..BoldoaWar Togar Hosley 


2km
 
3km 
Hubay 

DtInsoor 

0 5 !0kras 



WAR, CAASHA WELL 4*62
 

LOCATIQN MAP
 

To 

BerdolNot t c 
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War coosh 
Iml 62 

suulo Yueeuf 

Not to scale 
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BUULO YUUSUF WELL *64 

LOCATION MAP 
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E~primental Farm 
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To 
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A3 ELECTRIC LOGS AND WELL DESIGNS
 



Well NJ? 49-2Water Development Agency 

Location M.XaOLCG DP - 104 

De Geology Gamma Ray / Resistivity Well Design 

Im 

- .9 .*' 
m6m- S borehole 

(i........:..
':~ :~l4steel Casing 

20 ; 

Ur.. " .. L 

,., ./ i borehole 

140
 

1200 

-160 

Remarks
Dry 

Caving problems'
TD-180m -L--- similar to180 

well *49-1 
Abandoned 

L EGEND, 

", Clay or Shale Sand EE Limestone Marl 

Clayey Sand Sandstone 1531(nrt Lilnestonem Basement 



Water Development Agency Well NJ 50 
Seed Farm 

C G D P - 104 Location Bonkay 

o Geology Gamma Ray / Resistivity Well Design 
II,
 

0
 
.4 -15"diameter

borehole 

20 

SWL 30'05 m
 
- 29 Nov, 83
 

40 121/4"diameter
 

borehole
 

60 

8 'diameter 
PVC casing 

80 

l 
i
100 

120 06borehole , 

140 

-160 Remarks 

Low yield 

EC I1400 Mmhos/c ' 
180 Abandoned 

TD
200m 

200-- -

LEGEND
 
I=-Clay or Shale Sand -Limestone Marl 

Lihestone [1j0BasemnentrP-=Clyey Sand ~ fSandstone ,Karst a 



Water Development Agency Well NJ 51
 

CGDP - 104 Location Mintoan
 

Del Geology Gamma Ray / Resistivity Well Design 
(in 

0 3550 borehole
 
10 14-in 0
 

steel casi 
 21W'dlameter 
20 	 borehole 

30 

40 SWL 40-ISM
 
8Dec,83
 

50
 

60 0
 
screen 3slot 

70 

80 ' ' PV 

90 	 - casing 

99m100 

borehole 

120 

130 TD-132m

140 

.150
 

.160 Remarks 
EC 1492 Mmhos/cm 

170 Pumping test 12 hrs 
Drawdown 16.75m 

180 	 Dlschargel56 m3/hr 
Hand pump installed 

190 

200 

L EGEND 

[ 'JClay or Shale Sand E9Limestone Marl 

jClayey Sant! Sandstone PCIRKarst Likestone [ Basement 

,y-
/ 



Water Development Agency Well NQ 5a 

C G D P - 104 Location Mateel 

Geology Gamma Ray / Resistivity Well Design 

3 borehole 
\14"0 steel'con 

20 1, 

30 100i borehole 

40 

I I SWL 48.5m 
50 w 21 Dec 83 

60 1 1 1I QI 
7 VlDl'" PVC casing 

70 
80 Q I Q ,"78"0PV screen 

90 1 130 slot 

90ML 
100 99m 

I 
/ 

I 
,|"O • '"iS. borehole 

""0U I U
.120 

130 TD -r3Dmn- 

140 

150 

-160 
Remarks 

170 EC 1100 Mmhos/cm 

Pumping test 11.5hrs 
I80 Drawdown 1.06m 

Discharge 25.2 m3 /hr 

ISO Motor Pump Installed 

z00 -o 

L EGEND 

SCiay or Shale Sand FBLmesto MarlI 

.JClayey Sand 2 Sandstone EOlKarst Litestons Dolomite 



Water Development Agency Well NO 53 

C G D P - 104 Locatlon Aboreyl 

Geology Gamma Ray / Resistivity Well Design 

15 
* ' 

3m- l9.0 borehole 

9l'diameter 

steel casing 

30 * * 

45 
6 

*. 

*. 

0 

",p 

0• ,eam'rt 

75 . 

.90 

105 
150e 

.120 • • • l 

135 135TD13rn-

Remarks 

Dry
Borehole 
destroyed by 

nomads 
Abandoned 

L EGEND 

"C.iay or Shale F"*:77 Sand LLmestons Marl 

"20Ciayey Sand MSandstone M27Krat LUtO b Basement 



Water Development Agency Well NQ 54 

C G D P- 104 Location Isgeed 

Geology Gamma Ray / Resistivity Well Design 

3 m-d- 50 borehole 

14" diameter 
15 1 steel casing 

30 
I I 

- -36 36m SWL 3740~mm 

- 25Jion, 84 

45 

8"0 Pvc casing 

60 

I borehole 

75 -

PVC screen 
90 30 slot 

I80 

105 

8" borehole 
• I 

-

I.120 120 m " Remars 
EC 1500Mrhos/cm 
Pumping test 24hrs 
Drawdown 22-34m 

.135 Discharge 17 m3/vr 
Hand pumpIIalled 

150 An 

L EGEND 

I-- Ci y or Shale 7:M Sand [Limestons Maar l 

~~Cayey Sand ~ Jsandstone U-T-Krst Llt1nestone Dolomite 



Water Development Agency Well No 55 

CGDP - 104 Location Banbusul 

Delt G000gy Gamma Ray / Resistivity Well Design 

3 m ld'0 borehole 

14-Inch diameter 
steel casing 

- , SWL 32-82m 
- 21 Feb, 84 

45 

4-ld'O* borehole 

60 

8"diameter
 
PVC casing

76m

.0 PVC screen.90 =30 slot 

1058 
"105 '0 

borehole 

120 120m-1 Remarks 

EC I00Mmhos/cm 
Pumping test 24hrs 

Drowdown 2744m 
,135 Discharge 22,7m3/hr 

Hand pump Installed 

150 

..... 
L EGEND 

1C1oy or Shale r*': Sand 

TD44w 

rr--'nLimestone Marl 

14."uOCaysy Sand 2MSndtons ~Karst UlneWs~ WojIn Basement 



Water Development 

CG DIP 104 

Do Gology Gamma 

10 -

B B 

B 

20 B E 
B -borehole 

B 

30 a B 

B 
B B 

50 

.60 

70 

-80 

L EGEND 

j~Clay or Shale 

I~Clyey Sand 

Agency Well NJ 56 

Locatlon Jimcada dheen 

Ray / Resistivity Well Design 

3m. 150 borehore 

14-inch 0 
steel casing 

14-inch 0 

26 m 

6"0' borihole 

Remarks 
Dry 
Abandoned 

L 

M :Snd MLimestone Marl 

* £ Sandstone M IKarst ULmestone [jJBasement 

90 

100 



Water Development Agency Well N' 57 

CGDP - 104 Location Hagarka 

Do Geology Gamma Ray / Resistivity Well Design 

0 borehole 

1410seecasing 
120 -SWL 192m 

21 Mor,84 

40 idO borehole 

54m--

60 

- l~PVC msing 

80 

100 --- Ouo 

1120

.*.d' borehole 
140 
2!00 - , _:V_ 8"__re_
 

TD Im,
 

160 Remarks 

Very low yield 
Slow recovery 

160EC 2PC00-6400Mmhos/c
Hand pump Installed 

L EGEND 

~Cay or Shale I~Sand [ Limestone Marl 

I~Clayey Sand P~tSancihtone MKOrst LIimetNe [W Basemrn" 



Water Development Agency Well N-2 58 

CG DP - 104 Location Bur Akaba W 

C elogy Gamma Ray / Resistivity Well DesignD 

.0 

S --
(in) 

g_..,-.• 
- f 'l e 

lO'0borehole 

15
 B B 

B 
B B 

20 B ,SWL 20m
B B 

B 
, • ' " 'TD 27m _ 

,30 .. 

40 

Remarks 

EC 48,000 Mmhos/cm 
Abandoned
 

L EGEND 

IZ2Clay or Shale : Sand FC;3Lmestone Marl 

j~Cayey Sand ~ Sadtone EKarat Litneetooeo~~ Basement 



Water Development Agency Well Ni 59 

C G D P - 104 LocatIon Showka 

o Geology Gamma Ray / Resistivity Well Design 

3mn- "-i5"0borehole 

14"0 steel casing 

15 

30 \, - SWL 30m
 
22 Mar, 84
 

45 145-Sm- 

51-6m- =-

PvcCasing 
160 1
 

*-deborehole 
75 

- D 8"0 VC screen 
30 slot 

105 -

.120 

Remarks 
EC 12,300Mmhtoktm 

i3zrn- = PunJping test 10min
-135 aDrawdown 49.03m 

T~i3Bm Discharge l.4mhr 

Abandoned
 

L EGEND 

j 'Clay or Shale [ Sand F5Limeetone Marl 

ICyey Sand 2lSndtone EKarst Ul~nesion j Basement 



Water Development Agency WelLN' 60 

C G DP- 104 Location Kannonox 

Depft Geology Gamma Ray / Resistivity 	 Well Design 

.0) 

*%,-'cement seal 

8' steel casing 
5 

*._ 	 SWL 860m10o 	 e see i" e e
10~ ~~~ ** 	 0te Apr84 

slotted I 
* 	 ~~~~casing I l2bbroe 

15 	 TD-15m 

-20 

25 

.30 

.35 

40
 
Remarks
 

Well should be
 
deepened
 

45
 

L EGEND 

ri)Clay or Shale M Sand EEBLimestonl Marl 

Clayey Sand r Sandstone Karst Limestone Basement 



Water Development 

C G DP- 104 

Agency Well N' 

Locat1on 

6_ 

Hubay 

(in)0 

Geology 

.L'Iement 

Gamma Ray / Resistivity Well Design 

seal 

2C) SWL 17m 

40 

60 60m

-4d0 borehole 

8' steel casing 

80 .i ch 0 

s100sl sing 

100' 

.120 

-&0 borehole 

140 

.160 

TD.152mni 

'i8 
Wig be given a 
pumping test 
after rains end 

L00 
L EGEND 

ClCay or Shale 

(MJCioyey Sand 

Sand 

lSandstone 

Fi :qlmestone 

Karst Linestone [jJ 

Marl 

Basement 
1<7 



Water Development Agency 	 Well Ni 62 

C G D P- 104 	 Location War Asha 

Ds Geology Gamma Ray / Resistivity 	 Well Design 

0 

20 
IO I I I 

40 

60 

' -'BdO borehole 

80 1 I 

I I i
 

100
 

-120 SWL I20m 
22 Apr,84 

140 

-60 

Remarks 
.180 	 Low yield 

AbandonedI I I<6
 
TD-	 EC 1250 

I I
I
200 
L EGEND 

JCloy or Shale E~JSand 	 Li23mestone MRmarl 

Ciyy Sand M~fsndstons EKarst Limeston s asement 



Water Development Agency Well NQ 45 
USAID Compound 

C G D P - 104 Location Baidoo Z 

DGooy Gamma Ray /Resistivity 	 Well Design 

a -SWL 6mI! .I I 'b = :;29 Aug,83
 
10
 

.*Og Bockfilled-a. 

20 
* 

30 	 P 0borehole 

40 142m--	 

50) 14!'0 steel: btoite seal1 
casing 

60 	 . [ ,Cement
 
d'. P iVC basket
 

70 18 PVC; 

70 casing
 

180 

90 - 8dameter I 
PVC casing 

,8 If PVCsceenNo TD- 1 , 30slot 

-130 

150 
Remarks
 

160 EC 1770 Mmhos/cm
 

Pumping test 25n
 
170 Discharge ,0.9m3/hr
 

Drawdown 55,82m 

Abandoned 

.190 

L00 
L EGEND 

.:JClay or Shale > Sand E Limestone Marl 

Clayey Sand Sandstone ffKaret Utnestone easemet 



Water Development Agency Well N1 46 
Qansax Dheore 

CGDP - 104 Location Rad.WJl 

Ded Geology Gamma Ray / Resistivity Well Design 

(md ,rYr I vN' AN-% 

0 21/4110 
2 i' 01 borehole 

SWL 27m 
30 	 10 May,83 

40 

50 	 8-Inch 0 

60m- PVCcodng.60 

70 

so dO"borehole 

90 

100 TD -105 

110 

120 

130 

140 

150
 

160 

170 	 Remarks 
EC 2,000 04st 

Pumping test 24Cl 
Drawdown 16-74m190 

90Discharge 	 lf4m 3 n 

200 
LEGEND 

[ZJClay or Shale M Sond EBLimestone Marl 

[~Cayey Sand 2FM Snstone ~Karat Ulnerstoe( Basement 



Water Development Agency Well N2 47
 

C G D P - 104 Location Awshini
 

Do Geology Gamma Roy i Resistivity, Well Design 

- --i -i77 
S121/4" 0 

15 borehole 

30 No SWL 29.80m
 

10 Apr,84
 
Samples 

45 
8"diameter 
PVC casing 

56m- 

60 

---- " PVC 
__5 screen75 


30 slot 

90 90m

* 'O borehole 

105 

Remarks 

EC 3200Mmhosn120 

Pumping test 24hrs 

Drawdown 15.9m 

135 Discharge 114n 

Motor Pump 

TD-143m- - Installed 

150 
LEGEND
 

I Clay or Shale [ Sand E Lmstone Marl 

( 'JClayeySond r.-r-.rSandstone 53 Kart Linestone [ Basement 



Water Development Agency Well N2 48 

C G D P- 104 Location More Ari 

Do Geology Gamma Ray / Resistivity Well Design 

I0 ""d' bo"rehole 

10 W.14"0 steel casing 

12 V4"0 borehole 
20 

*57 

30 
0. *" 

'.".. SWL 36m 

40 r 9 Dec,83 

50 I.S.. 
"" d PVC, 

60 . A 8" casig 

• 'S 

*7I . .I""1 
70 

•o I *":I -' v 

- 'O PVC 
0 -screen 30 slot 

I* '. 'I 

.90 
1 i. 
o.. 

. i I ,. . . ; I, . .' '. ,. . ,,P 

- Remarkg 
EC3700VCruptured 

.100 ... Le-T.:I02:m 
LEGEND 

~C Iay or Shale [ Sand MLmetone Marl 

r'.Clayey Sand 2 S'ndstone oKarst U~nesbon [ J Basement 



Water Development Agency 'Well N' 44 

C G O P- 104 Location Afgr Irdood 

Geology Gamma Ray / Resistivity /S'P. Well Design 

10 

20 

, , .. : 

20 

,4 / 
1740 
steelcasing 

" 5-inch 0 
borehole 

B8"dlameter 

30 j.PVC 

4'. 37.8m

casing, 

50 

70 

. 

- I 
:-" "'I ) .&8 PVC 

80 
0e* 

Sim

90 

100 
No 

Recavff 

110 -

120 

130 

--- 12"diometer 
borehole 

140 

150 -

-160 

170 

180 

•190 

200 

--

L 
L EGEND 

1"'MCIoy or Shale Sand 

TD-174m-

ErEBLimestone 

Remaks 

Dry " 
Abandoned 

Marl 

Clyey Sand EfMSandstone EKarst U ston Basement 



Water Development Agency Well Ni .43 

C G D P- 104 Location Aborey! 

Deq Geology Gamma Ray / Resistivity Well Design 

--0 borehole 

"~*0
PVC 
casing 

30 

45 

60 ,.w7 7/8"0 borehol 

75 

S90
 

105
 

-120 TND - , 

135 i emark 

Dry 
Abandoned
 

150 -_ _ _ 

L EGEND 

Clay or Shol sond IEL,.Imestone Marl 

'r)CloyeySand .'rSandlone f ]Karst Limestone [ Basement 



Water Development Agency WeI NJ 42 

C G DP - 104 Location BwjloFuurI 

Do Geology Gamma Ray / Resistivity Well Design 

WO'steel 5*Aborehole 
cosig

20 18.6m 

8" PVC 12141'0 borehole 
caswng

40 

SWL 56-46m60 16 Apr,84 
64.5m 

8 qeVC screen 
80 ..---

9m 
-de.100 , i•98m borehole 

i i 'Oborehole-120 i 

TD-3L0m 

140 

Remarks 

Pumping test 24 hrs 
Drowdown 647m 
Discharge 114m 'hr 

1830 EC215OMmhos/cmHand Pump Installed 

L EGEND 

rf3JCloy or Shale [ Sand ErgLimestone Marl 

(a"Clayey Sond M Sandstone Korst Lilneetone [ J Basement 



Water Development Agency 	 Well Ni 41 

Location DolondoleCG DP- 104 

0l Geology Gamma Ray / Resistivity Well Design
-0" .W, .. I 2m 

"~~~~1 	 L - \,r, Ma 84 

L'I borehole 
20 ~bsteei casing 

8"0 PVC casing and 
w.411 screen 

40 

60 

80 	 6"0 boreholie 

100 - 

120 - 

140 

160 

i	 TD- 166,m-i[ 	 LL-

Remarks 
180 	 E 1-4 rnhose 

casing should be 

set deeper 
200 -

L EGEND 

CFMCloy or Shalet* :~ Sand FCFLmestole Marl 

CIayey Sand Msondstons Karst Likostons Ij J Basement 



Water Development Agency Well : N9 40 
Limestone 

C GOP- 104 LoCatIon _DeresaW 

Do Geology Gamma Ray Resistivity Well Design 

(in) 
0 5m- id'diameter 

' !,- , borehole 
backfill 

5 
5 1 .0118"diameter 

PVC casing 

10 

15 

d' diameter 
borehole 

20 

25 

B B 
30 B 

B i TD-32m 

35 

40 

45 

L EGEND 

JCloy or Shale Sand Marl borlmeston 

jJClayey Sand ~Sndse4e fqKarst Llhwslone fjJBasement 



____________ 

Water Development Agency 	 Well N' 36..... 

Location Bur Helbo VAC G DP 104 

DoGooy Gamma Ray /Resistivity 	 Well Design 

-01 

1l0-inch 077 
borehole 

-

-	 8-inch 0
15 

* 	 borehole 

10 

158 

B B 

B 

20 B 
d'0 borehole 

B 

2~5 

B

30 

TD36m, -

-40 

Rarmark3 

Dry
45 

Abandoned 

50-


L EGEND
 

f~Clay or Shale ~Sand EELimetone Marl
 

~Karst LUneSIOM Basemenit
~Clayey Sand ~fSndstone 



Water Development Agency Well NO 37 

C G D P- 104 Location Sur HelbX V 

Do Geology Gamma Ray / Resistivity, Well Design 

-"ld'diameter 

8 0 borehole 
5 PVC cosn 

* e 

10 -

B B 
6"diameter 

15 B' borehole 
B B 

20 e 

BI 

25 B B 

.30 

35 

40 

Remarks 

45 Dry 
AlFandoned 

L EGEND 

jClay or Shale j Sand C;Lmestoe Marl 

j'"-Clayey Sand Mf' Sondstone M Korst LInl[o[e Basement 



Water Development Agency Well N' 36 

C G D P- 104 Location r 

Do Geology Gamma Ray / Resistivity Well Design 
(mn 

' ",--0 borehole 

,, "0PVc casing 

5 

10 

B B 

B ,6110borehole 

15 
B:B B

B
 

B B
 

B. 
.20
 

B B
 
B ,. 
 Remark.s 

Dry 
B B Abandoned25 _ __TD-25m 

LEGEND 

[ 'Clay or Shale Sand Fl;31Lmestons Marl 

Sandstone Karst UlnetoneCayey Sand f lJ" O Basement 

K!ci
 



Water Development Agency Well N' 

C - 104 Locatlon SurHelko 

Dep Geology Gamma Ray / Resistivity Well Design 

-0 
. 
2m _--" borehole 

PVC casing 

B 

B 

20 B BB 

460 borehole 

30 B B 
B 

B 

B E 

50 
B 1 

B 

60 TD60m

70 

80 

Remarks 

Dry 
90 Abandoned 

L EGEND 

",-CIoyor Shale j Sand E]Lmestone Marl 

Clayey Sand ~ Sdstone EK~rst ULmestone j Basement 



Water Development Agency 	 Well Ni 34 

Location BuHeibolC G D P- 104 

D Geology Gamma Roy / Resistivity 	 Well Design 

cos ,-d'0 borehole,: 

10 s -
A7n 

SWL 16m 
- - I AprlI,84

20 B B2 

-"0 PVC screen 

26 mA 30 slot 
"
30 B 

B 	 80 PVC
casing 

.40 
B B 

B '0borehole 

90 	 HB
 

B. 

B B
160 

70 
TD7hm'-&-f 

830 

Remarks 
EC l300Mmhos/cm 

90 Hand pump installed 

100-
L EGEND 

_ __ 

[--Clay or Shale [ Sand EELmestne E Marl 

r''Clayey Sand .MjSandstone f Korst LIhnos [o2 Basement 



_ _ _ _ _ 

Water Development Agency Well NJ 3 

C G D P- 104 Locatlon urHelboI 

o Geology Gamma Ray / Resistivity Well Design 
(ii) 

1 :"7". I-inc PVC casing 

10 !
15 10-inch 0 

borehole 

B 
8 8 6"0 borehole 

15 B

B 

20 B B 

,25 8' aTD.26m

35 

Remarks 

Dry 
45 Abandoned 

150-

L EGEND 
__ _ _ _ _ 

JClay or Shale *Sand FaLimestone Marl 

~~Cayey Sand Sl~andstone EKarst L.hostone[2 Basement 



Water Development Agency "Well Ni 32 
Bur Akaba VC G D P- 104 Location wA yard 

jDe Geology Gamma Ray / Resistivity Well Design 

(in) 

8-inchO0 , 2-Inch 0 
B steel case g borehole 

110 B Bil 

BSWL 13m
-I 24 Mar,84 

B B 17m- I 
20 BI 

Sscreen I I 0-0"borehole 

30 B B B 30M IB 

-40
 

(B B BB 

B 
50 le 0.boirehole 

B. B 

60 B 

a .0
 
B B
 

JO - , , m ," Rem arks 
0 

• EC1I140 Mmhos/cm 

Hand Pump In". led 

L EGEND 
Clay or Shale M Sond FEaestonndup- Marl 

I]Clayey Sand 2lSandtone f arsf Umestwoe[ oBasement 



Water Development Agency Well NO 31 

C G D P - 104 Location Bur Akaba 

Del Geology Gamma Ray I Resistivity Well Design 

B B 
8' PVC borehole 

casingB 
10 B B 

B 

B B 
20 B SWL 19m 

B B 2 feb,83 

B 
3o B 

B B 
" B B .40 B borehole 

B 

B BI
50 

B 

.6 B B 
TD-63m 

70 

80 

Remarks 

-90 ,L 49-0o M.9hostm 
Abandoned 

100 -

LEGEND 

f JClay or Shale M Sand E5Lmestone Marl 

~Cayey Sand M Sandtone E Karat Llh~W ~ Basement 



Woter Development Agency Well N , .1Q 

CG OP - 104 Locatlon BurAWWN 

Delt Geology Gamma Roy I Resistivity Well Design 

0 

~ B 8"Viame 
"0borehole 

B 

B B 

B 
20 

B B "0Oborehole 

15 B 'B 

20 B B 

SWL 22 m 
B B I fbb,83 

25 

B 

•30 
BB 

To-3om

35 

,40 

Remarks 
45 EC 42000 Mmhos*tm 

Abandoned 

150 - - _ _ 

L EGEND 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -- --

Cloy or Shole M Sand LLimestone Morl 

~~Cloyey Sand MSandstone EOKmrst Limestoe jJ Basement 



Water Development Agency Well N9 29 
Bur Akaba IC G D P- 104 Location WA Yard 

Ds 

(in) 
.0 

Geology Gamma Ray / Resistivity Well Design 

7""-d'0 borehole 

B B 
Br 

'.ISm . . ' diameter 
PVC casind 

B B 

B 

B B SWL 7m 

B I I Feb,83 

B B 

10 B 
B B , 

B B B3 

B B" 

15B 

*-'- borehole 

B B 

B
 

B :B
 

B
 

20 B B 

B B Remarks 
8EC TD'm-" 34PMho4N9Abandoned 

25 
IL EGEND 

-Cloy or Shale M Sand EUlmestone J Marl 

I~Clayey Sand ~Sandstone EIC~arst UlneIstone~~ Basement 



Water Development Agency Well N' 28 

C G D P 104 Location Bur AkabaI 

Dep Geology Gamma Ray / Resistivity 	 Well Design 

.	 e'- er'0 borehole 
,-: .

_ 

, 	 0,d 
.... 	 PVF C c sin g

I0 ."
 

B 	B
 
BI
 

20 
B B - SWL 22m 

B 

30 B BB 

B B 

40 B 6" borehole 
B B
 

B 

50 
B 	 B 

TD 54m

60 

70 

Remarks 
90' 	 EC 14POOMmhos/cm 

Abandoned 

100 

L EGENO 

lJ)Clay or Shale M Sand EOLmestons j Marl 

[: 'Clayey Sand 2]Sandstone E lKarst Lilnetone [ Basement 



Water Development Agency Well NO 27 

CGDP- 104 Location Shidaalow 11 

DelI Geology Gamma Ray / Resistivity Well Design 

.0
 
2m 10 0 borehole
 

8"VC 
,10 casing 

B B 

20 B 

30 

B B SWL 376 
40 B27 Jan,83 

B B 
B 

B B 
50 

BB 

0 B 6"diameter 

80 B borehole 

B 

B B 
70 

B B 

890 TRemarks 

90, EC,32P00OMis/cm
Abandoned 

100 

L EGEND 

JlCoy or Shale M Sond E LimestonE Marl 

I'Cayey Sand r3s90mdsone 2 Basement, Karst 1..eson 



Water Development Agency Well N2 26 

C G D P - 104 Location Shidoalow I 

0el Geology Gamma Ray / Resistivity Well Design 

0yn)

3m- dOs borehole 
.h 3m- I 

10 B B Z0 PVC casinag: 

B B 
20 

B B 

30 B 

B 8 
SWL 36m 

B 0B27 Jon483 

'e B 
B8 

50 B B 
6, 0, borehole 

IB 
.60 B B 

TD-67m
70 

Remarks 

90 EC 33,000Mmhos/cm 

Abandoned
 

100- _ _ _ _ _ _ _ _ _ _ _ __ 

LEGEND 

[i3Clay- or Shale M Sand ]Limestone Marl 

I~Cayey Sand MfSandstone MKrst L11neston Owsa~emant 



Water Development Agency Well N9 25 

C G D P - 104 Location Dodole 

Do Geology Gamma Ray / Resistivity Well Design 

•-"O borehole 
r 

*83 2o 

"'" : : e8 PVcoing 

B B 

' "+ ' SWL 12m 
15 

0.- 6!, 60iFo 
Bl 

2 B 

i ,,. 6'0 borehole 

2.0 B B .. 

2 

. 

r 

.Rem 

• 
=EC 

arks 
Low Yield 

TD24BrAbandoned1TD24nr
900 

LEGEND 

I;Cloy or Shale :Sand E5I--mestone Marl 

f='Clay.y Sand ,Sandstone FoKorst Liestone [ Basement 



Water Development Agency Well N1 24 
Yaaq

C G D P - 104 Location Braawe 

Do Geology Gamma Ray / Resistivity Well Design 

" SWL I m 
26 Jon,83

2 

'Soi t . PVCCaaing 

.* -, '' 5m

6 

PVC'".', , ~810 __O1O" 

- borehole8scrn 
* '$lot 

-_S
 

10 TD-lOm-
BBB 

12 

.14 

16 

Remarks-18 
Walting Hand Pump 
Installation 

20 -

L EGEND 

i3Cloy or Shale : Sand Limetone 9 Marl 

.-. Clayey Sand MtSendstona FW:311arst LiMUestone Basement 



Water Development Agency Well NJ 23 

C G D P - 104 Location Kurman 

Do Geology Gamma Ray / Resistivity Well Design 

:io r, , 80"pvc 
-1- casing! 


20 ca"ing SWL 20m 

30 30m 

40 8"0 ,PVC., 
screen - ' 21/4"050 , , 30 s lot borehole 

54m- 01 

60 60m 

70 8 PVC
 
so casing
80 '- -.-,i 

90 
|I Iw,,. "borehl 

100 

110 

20 

130 

140 

150 
! 

TD 148m

460 

170 Remarks 

SHand Installed 

190 -163
 
LiGEND 

~~Clay or Shale Sand 5S~Limestone Marl 

~~Cayey Sand VTJSandstone EKwst LIIIIsOW4~~ Basement 



Water Development Agency Well Ni 22 
BuuloC G D P - 104 LocatIon Goduu 

Do Geology Gamma Ray I Resistivity Well Design 

'i I sl ' C
 

I10 

20 

30 

40 

50 

60 

70 6"0 borehole 

.80 

90 

10 

I I7I
 

.170 

Dry 
KI)8 L Abandoned 

1200 u_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

L EGEND 

jCloy or Shales : Sand E5ELimestons Marl 

j~Cayey Sand ~Sandstone Karst Ulhne 2J Basement 



Water Development Agency Wall NI 2 
USAID-Compound

C G D P - 104 Location Baldoa l1 

Do Geology Gamma Ray / Resistivity Well Design 

V 16 Dc8 

I030 - I-

i8"0 P2n 

20 I I i 8" PVCm- ; 
0 csing 

Suplwll fcrescreen 
50slot 

30 

.40 
9121/4"0iD-4A --

50
 

S70
 

i Remarks 

,e iSupply well for 
housing compound 

EC 2,50OMmho$tm 
Submersible pump 

100 3HP-rated 58m3/hr 

LEGEND
 

ri'Clay or Shale *Sand PS]Limestons Marl 

.'Clayey Sand,Sandstone E Karst U-.1ne.to l2 asem-oV 

http:U-.1ne.to


Water Development Agency Well NJ 20 
Dural All 

C G D P  104 Location Galls 

Del Geology Gamma Ray / Resistivity Well Design 

10 
S15"0 ijorehole 

10 steel 
casing 

20 

40 l1211 
borehole 

40 

501410 PVC 

BC0 casing SWL 59-42m 
29 Aprll,84 

170 

80 82m

90 = - PVC screen 
. :::iii -30 slot 

100 loom- 

,10i--borhole
 

TD-117m120 

,130 Remarks 

Pumping test 20 min 
Drawdown 336m140 
Discharge 11.4mn3/hr 
EC 2P00 Mmhos/cmS150 

Cable tool bit lost in
 
the bottom of hole160 
Hand Pump Installed 

170 

-180 

.190 

LEGEND
 

[iClay or Shale M Sand E52Limetone [ Marl 

(jClayey Sand 2 1Sndston- MKrst Uhsft, Beomen 



Water Development Agency Weli N9 19 

C G D P - 104 Location Buulo Fuur r 

Geology Gamma Ray / Resistivity Well Design 

('I') 

10 

20 

30'_*,_ 

40 

50 '0borehole 

No 
Recovt 

60 

70 

.80. 

Remarks 
90 Dry 

TD-94m--, Abandoned 

100 - _ 

LEGEND 
_ _ _ _ _ _ _ _ _ _ _ _ 

J~Clay or Shale . ::Sand FC;L1imesons Marl 

f~Clayey Sand 91:,-99Sandstone EKarst Lmstone[m~ Basement 



Water Development 

C G D P - 104 

Do Geology Gamma 

10
 

10 


20 
I 


30,I .301II 

40 II I 

0II 

50 

70 

s0 

90 


900
 

LEGEND
 

i:JClay or Shale 

~~Clayey Sand 

Agency Well N2 18 
Goduudo 

Location Dhunte 

Ray I Resistivity Well Oeslgn 

0 steel 
l 6m- casing 

I 

_____________SWL25'48m 

l l ' 

,,B"0 steel 
screen 

I r2hole 

6"0 borehole 

TD-73m-

Remarks 
Pumping test 24hrs 
Drawdown 12.6m 
Discharge 11.4 mlhr 
EC-Increased from 

2,018 to5245MmhosI 

Motor Pump Installed 

M Sand FSELimestoe Marl 

MNflSadslne EKrst UlneWonm~~ Bauement 



Water Development Agency Well N9 17 
Roobey


C G D P- 104 Location Gaduud 

Geology Gamma Ray Resistivity Well Design

,"777 
i10 

121/4"0 
ao borehole 

20_•,,_ 
--

oeh SWL 22.71m 
' - 27Mar,8430 ' *
 

8-0 PVC40-
casing 

48m 
50, --


Alternating
60 "''. _

68" e PVC 
screen and

70 casing 30 slot 

80 Bern . 

B B Bco 
91m-
 Id' borehole 

100 B lOOm-
B R 

110 B B 
B _,,6"0 borehole 

120 B B 
B 

B130 B 
B 

140 TDI42m

150 Remarks 

Pumping Test 40 min160 
Drawdown 57.3m 
Discharge 114m:hr

170 EC 12BOMmhos/cm 
Hand Pump Installed 

190 

200 --.. _ 
.LEGEND 

JlClay or Shale * Sand EEBLimetone Marl 

I'' Cloyey Sand CMlSandstone E0iKarst Llstone [s 2J Bosement 

,-'7 1 



Water Development Agency 	 Well Ni 16 

CG DP - 104 	 Location Totlow 

o Geology Gamma Ray / Resistivity 	 Well Design 

15 diameter
10 - 14-inch borehole
 

diameter
 
20 steel
 ,- , 	 casing 

--asing 12 /4-inch 
- 0-0 -borehole'diameter 

40 SWL 354
 
May, 84
 

50
 

8-inch60 diameter 
steel
 

70 	 casing 
LI
72 


80',,10-inch' 

diameter
 
borehole 

90 

96m.- A 

100 
110- ,6-inch 

diameter120 borehole 

130 

ISO 
140 

SI-T-153m 

160 	 Remarks 

EC 1480 Mmhos /cm
170 	 Pumping Test 24 hrs 

Drawdown 42.13m 
1o 	 Discharge 156 m3/ hour 

Motor Pump Installed
 
-190 

200 
L EGEND 

C~laloy or Shale M Sand E Ltmeeton Marl 

ClayyorwltoneSad M E01orstUfneton 	 Basmen 



Water Development Agency Well Ni 15 

CG DP - 104 Location QanaaQJnf'u 

100d Geology Gamma Ray / Resistivity Well Design
 

in
 

10
 

20 

30 

40 

50 

60 

70 

6 diameter 
80 Iel borehole 

90 

100
 

110
 

-120 

,130 

140 

150 

1I60 I
 
160--
 --- _-SWL 

165m 
.-- 70-

TD-174m -
180 Remark5 

EC 24,POOMmhos/cm 
•190 

Abandoned 

200-
L EGEND 

I'"Clay or Shale I Sand EEBLmestone Marl 

I=3Clayey Sand fSandstone %I Karst Ulmestoe [ Basement 



Water Development Agency Well NO 14
WartaC G D P- 104 Location JaffOy 

DeI Geology Gamma Ray / Resistivity, Well Design 

10 

B-inch diameter 
PVC surface 
casing 

20 
SWL 17'5 

22 Aug,82 

30 

40 

50 

77/8-inch 
diameter 
borehole 

.60 

70 

I-- -borehole 

6-inch,.-. 
diameter 

-90 TD-91m --
Remarks 

EC 0,000 
Mmhoo/cm 

Abandoned 

L EGEND 

r JCloy or Shol M Sond EI meston Marl 

~jClayey Sand MfSandstone ffKorst LifonSSoA Basement 



Water Development Agency Well N9 13_ 
Shabelle 

C G D P- 104 Location Dugsilow 

DopI Geology Gamma Ray / Resistivity Well Design 

3mn P5"0 borehole 
10 14"diamete" -- SWL 1im 

steel 13 July,82 
casing20 

30 8-inch 

40 
i--dameter 

44m- - casing 

50 0-m 

60 -4 12V4 inch 
diameter 

70 - borehole 

80 

90 1 -- I- ch 
I00 \ I II %J Idiameter 

100 Ohf 

-120 

130 

"140 

.160 

170 TD-472m -
Remarks 

I1S8 EC 241000Mmhou/ 
Abandoned 

-190 

200-
L EGEND 

[ Clay or Shale Sand F Limestone Marl 

[ Cloyey Sand P lSandstne MKrst Linu,,ne-[.,,, Basement 



Water Development Agency WeilI NB 12 
Hareero

C G D P - 104 Location Jilfo 

Do Geology Gamma Ray / Resistivity' /S.P • Well Oesign 
n! 

4',iameter 1Sinch 

%i brhlSrface 
casing borehole20 ;,--gravel pack 

30 ,. I SWL 2.MM , :.ioJuly,82 

40 diameter 
" 8-inch 

50 51,6m - diameter 
-- PVC casing 

60-1 I 
-

-8-Inch 
70 - diameter

73.2 m- PVC well 
screen

80 8Dm -30 slot 
10-inch 

90 -diameter 

borehole 
100 

110 ~6-inch,4 

120 
 diameter 
borehole

130 

140 

TD-166m- Remarks 
170 EC 28001Vmrh~cs/cm 

pumping toest 5hrs 
IS0 dischorge, 114m 3Awr 

drawdrwn 5W'6m 
190 motor pumrp installed 

LEGEND 

I~Cloy or Shale M. Sand EELmstone Marl 

I Clayey IFind *M Sandstone E0 1(rst ULmestone [jjBasement 



Water Development Agency Well N2 II 
Baidoa 

C G D P - 104 	 Location Comoound I 

Dep Geology Gamma Ray / Resistivity /S.P. Well Design 

(mn) 

10 

0 4 May,82 

20 
cement 

8-inch. seal 
30 	 dkmet 

steel 
casing40 

12 -/4-Inch 
50 48m - -diameter5048 	 borehole 

-60 

70 

80 

90 
100 ,-6-Inch 

.00 -- diameter
 
borehole
 

110 

120 B B 
a 

.130 8 
B 

TD440m- 140 B B 

Remarks
 

150 
 Pumping test IIhous 
discharge 13.3m 3/hr

-160 	 drowdown 0.46m
 

EC 3000 Mmhos
 
170 

-190 

200 	 -______ 

L EGEND 

I-'Clay or Shale M Sand TLtmestone Marl 

3Cloyey Sand V~fSandtone EKarst LJW****j~ Basement (*o.,,
 

'+,,,,
 



Water Development Agency Wait Ni 10 
SarmoanC G DP - 104 Location Dheere 

Do Geology Gamma Ray / Resistivity Well Design 

05I 

I4 iast r borehole 
. I', steel 

surface , 110 - I I I ~~~casing ' " " L u, ,•I K , " 'SWL12.92m 

28 June ,82 

20 K8II imche gravelIdiameter pack 
I K PVC casing 

30 30M-~- Il~Ic 
- . diameter 

8-inch borehole 
diameter -

40 ;IIIPVC screen . 

1K0K1 30 lot 

50 
I 

504m- - 8 - Inch 
r, diameter 

60 -- )m - - PvCcasing 

70 -- 6-Inch 
diameter 
borehole 

-80 

TD-84m -
Remarks90 

Pumping test 24 hrs 
drawdown .42m discharge 
2&66f/hr EC 3300 
motor pump Installed100 U 

LEGEND 
(".,RMClay or Shale I":. Sand -]Lmestone Marl 

[,6CIcyey Sand 2S ndstao. arat Llnestone [U. 1, Basement 



Water Development Agency Well NO 9 

CG.DP - 104 Locatlon Bur Hatab 

Do11 Geology Gamma Ray / Resistivity Well Design 

5 

10 III 6-inch 
diameter 
borehole 

B 8 

B I 
B 8 

20 B B 
B 

25 B 6 

30 6 

B 
B B 

35 TD-3m 

40 

Remarks 

Dry 
45 Well Abandoned 

L EGEND 
ji)Clay or Shale j Sand E Limestone F-94B Marl 

r layey Sand M Sondston E = fst Liestone [ asement 



Water Development Agency Well NO 8 

CGDP - 104 Location Tugerew I 

D* 0eology Gamma Ray / Resistivity Well Design 
(in) 

5 

10 ,6'nch0 ,*diameter 

borehole 

*5 * **. 

B8 

2 B B 

20 

B 

Ba 

25 iB, 
B 

4045 -

-40 TD-5in Remarks 

Dry 
Well Abandoned150 


LEGEND
 

Ilay or Shale o.Sand Ll..mestons Mor 

rI'ICloyey Sand M9ljSandstone eaKort Ulneslone [ Bsement 



Water Development Agency Well NQ .7
 

C G DP - 104 Location Warai tI
 

De Geology0---
G3mma Roy / 

j.__ __'I 

Resistivity Well

"
Design 

'iJ--9 5,,,Snc h . 

5 
8-inch 
diameter 

PVC casing 

diameter 
borehole 

10 

20 

25 

i 
6.Inch 
ddiameter 

borehole 

30 

35 

40 

B 
B 

B B 

T 39m 

Remarks 

Dry 
Well Abandoned 

LEGEND 

'i:Cloyor Shale 

[fPZClyey Sand 

:Sond 

fUsandtone 

E Lmestone 

E4E91(rst Lifnestone 

3 Marl 

soleJBasm 



Water Development Agency Well N2 6 _ 

C G D P - 104 LocatIon Waraji I 

Do Geology Gamma Ray / Resistivity Well Design 

(Mn)
10 

6.inch 7.-inch 
diaen dae 

10 ing borehole 

.20 

30 

6-inch 
diameter 

40 borehole 

50 

60 --

V SWL 67m 
B70 23 Mar,82 

so80 B T~uSOm -

Remarks 

low yield 

90 well uhandoned 

100 

LEGEND 

' :JCly or Shale Sand &jLLmestone Marl 

r.--ioysy Sand Sandstone HaKonars Lilestone rrj I] easement 



Water Development Agency Well NO 5 

C G D P - 104 Locatlon Gasarta 

Do Geology Gamma Ray / Resistivity Well Design 

"
I t~ 7 /'I I 64nch 0" brehole 
I I i ! steel casO-. borehole 

5 6m

10.._ 
 _-__--. SWL 12m 
21 Mar, 82 

15 
 B 

B B 

20 B 

S6"0 boreh.ie 
8 

,25 B 

:30 B 

B
 

B
 

35 B 

40 B
 
B 
 TD-42m -. 

Remarks 

45 
Low yield 

Abandoned
 

50-

L EGEND 

r 2Clay or Shale Sand |Lmetone Marl 

IICayey Sand f Sandstone ffKarst L,,.,,t Basement 

http:boreh.ie


Water Development Agency Well Ni 4 

C G D P  104 Location TugerewI 

[Dep Geology Gamma Roy I Resistivity, Well Design 

-(n)-140 steel - 're 0' 

casing hole 
SWL 3m- nn -- ~anB-- .-- 3Jon,84


10d vc-o ' 
7-7I 

'- I'

10 I g80PV---

screen -
Prepacked 

.15 
__ .
 I,
 

__8-inch 0 

20 *,' 

25 . 
-

I I 
 I, -


Gravel.30 
 pack
 
B 8
 

B 

35. B* B * 

-40 

TD-42m

45 Remarks 

EC 1700 Mmhos/cm 
Hand Pumnp Installed 

150 - _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 

LEGEND 

eCly or Shale M Sand ELlmetone Marl 

(]Clayey Sond 2MflSondtone Ka1(rat Ulneaton [ii asemenit 



Water Development Agency Well NO 3L 

CGDP - 104 Location Bwkav ZL 

Do Geology Gamma Roy / Resistivity Well Design 

- -

l4~'steet g5'5 bore
10 casing hole 

20 l' 20m

30 SWL 30m.o--, l 
400 July, 84 

50 8"ssteel ~ 2/' 

0ciborehole 

70 
74-m 

8o SOm

90 

100 77/877/80 
*borehole 

-120

-130 

140 

150 

-160 -- TD-10mw--
Remarks 

I1 : I J I EC27OO Mmhos/cm.,,o I,
 
Casing ruptured at 

56m 
P66m3/hr for24hms 

Draw down 20m 

L EGEND 

f Cloy or Shale E. Sand ELimestone Marl 

[~Cayey Sand 2lSandstone MKarst Li11estone fj Basement 



--

Water Development Agency Well N2 2 

C G DP- 104 Location BOnkoy I 

Depl Geology Gamma Ray / Resistivity Well Design 

95/8" 0 
10 'borehole 

-7 
- 8"dlameterv 

20 ,-- steel casing 

30 -30m 

40
 

I0 ISWL 48Sm

50 
 -27Feb,82
 

60
 

70 

80 Iw borehole 

90
120 II 1 

10110
 

-140 

-150 

-160 -

EC 2300 Mm 
l170 /Cm 

ieo da-~Casing 

-190 monitor SWL 

200 ,TD- 201m
 

L EGEND
 

~~Clay or Shale Sand E~L mstone Marl
 

~~Clayey Send MSadstons ~Karst LIlnetee [jA Basemnt
 



Water Development Agency Well Nit I 

C G D P 104 Location Bonkay I 

Dep Geology Gamma Ray I Resistivity Well Design 

(I)O 

5 

/95/8"diameter 
borehole 

10 

'15 

20 

TD- m

25 

L EGEND 

..IClay or Shale 

(~Clayey Sand 

aSnd 

PA.tSandstorm 

Remarks 

Dry 
Abandoned 

ElLimestone Marl 

ff~Krt LilVfn[j j Basement 



A4 PUMPING TESTS for SELECTED BOREHOLES
 



t/t''I2 
(minutes) 

34 5 678 10 2D 30 40 
Pumping Test 

60 D0 200 400 109M 3000 

down 

T= 2091 m2fday 

"Recovery 

04" = 

0-5-
T= 2-3 x4"fxOO6N 

0-& T = 195 (m2/doy) 

0 7-

I , I . : ;I.... . 

t(vmnutes).-. Sarmoon Dheere well * 10 



t/t (minutes) 

.~ "m "[ 

. 

34 
+ s ' 

567810 
t u 3 E• I I 

Pumping 

20 30 
, 

test 

50 
p I I S I 

100 200 
I I 

400 
11 I 

I000 
I 

2000 
I I I 

4000 
I I I 

10000 
j 

0-1-
0" 

down 

" 

R 

.T 

ovry 

2.3 xQ m3/day 
4x1TAs(m) 

02, 5.. 

4x4lrl.125 

85125 

A-3x=19-70 -3..3'9 

T 

4s, 

487-6 mdmy 

0-& 

GT-x Oa. 

.... D8 do. .n......**.. 

M F! 

I * I I I " " : '0 8 
t (minutes) - . -.. Ministry of Agriculture Compound-Baidoo well * il 



t/t,(minutes) - Pumping test 

2 4 78 10 20 30 40 60 100 200 400 600 I000 2000 5000 
s0 

a 

down Recoery .=2-3 

"T 
1.4x1xAs 

I6*67mAS 26-66 T 

X Q ?4doy~n 

2.3x273,6 
KT26 

T = I8"m 2/day 

31*66m 

401 

50-

S23x0iA'doylm
411xAs 

2-3x2736
T ZI-4xlr x25.5 

t (minutes)tt -Hareero 

... 
Drowdown " 

Jiifo 

I
"•. 

well * 12 



As 
t/t'(minutes) 

2 3 

~t1Iot 

7 10 

Drawdown 

2034060 

and Recovery 

200 3050 2000 400 

1.35m 

As=2"15m2-45 

T 

2*3Qn Vday/m
4s2xAs 

2045mWday/m 

4. 

5 a ** a. 

-Drawdow 

717 
t (Minutes) *TOf low well *16 



Step TestDischarge (m/hr) 

4030
20
-10
0 
0

. ISPECIFIC. CAPACITY CURVE
 

Drow 
down
 

10

(i-18) mhr 

30 

Q> Gaduudo Dhunte well *18 



S 

as~ 

t/t'(minutes)-----

2 3 40-I 5 6 8 10
I 

-.. 

I 
2030

] |I I lii 

Recovery 

50
I 

Pumping 

DO
I I[ 

test 

I 
200

I 
400 

I I ! I ! i 
o0

Il 
20 

| 
4000

I I I 
0000 

down 

4.I 

6

5-

• " 

" ' 

:-5 

I 
As =6,25m 

T 23x" m3 /day/m. 

T 2-3 X274xWitAs 

23x273-6 
4xT x&25 

T: 8-02 m/day 

-91 _ 3x2736 
T4xx4-10 

T:12.22 m2/doy I1-0 " . 

13-

.54 

Drawdown 

t (minutes)-.m'. 
Goduudo Dhunte well * 18 



t/f'(mfnufes)-- Pumping test 

200 400 1000 M0 400, MW000I 2 3 4 5 7 10 20 40 60 100 

As
 

(in) ",.Recovery
 

Drcr* 
sidown 

I wT230 m3 /doy/n
2 4x1'x &s 

T 2-3x273,6a5140fn 
4xrxl-40 

3- in 
T 37 nmoy 

a3K27346 
4xlrxl-38 D n 

Drawdown 

T=36"29 m-lay 

:7

t (minutes),° Buulo Fuur well *142 

K, 



tit'(minutes) 
3 4 

-.-
5 67 8 10 20 30 50 

I 

Pumping 
100 
IlII 

test 
200 400 00 2000 

I 
4000 

i I 
10000 

Dr% 
'le 's. 

7. 

2.40 
R covery1: 

s 4440m 

80 

rih/a 

4xlrxtis 

T23x273 
T 4xlrx440 

: 5-20m "- T=1139 -/doy 

T2 "-xM em 
e 

o~e eoS... "rzn/ 

O). 

24 

4x'lx 5-20 

T= 9.63m2 aoy 

-:t 

(minutes). 

(inute) ....-Qansax. Dheere Road welt 

46 

4 



Pumping test Drowdown and Recovery 

As 
AM) 

Dtawdown 

I
0 

I: 

2". 3 4 5 678 10 20 30 40 50 70 100 200 300 500 700 3000 2000 3000 5000 

t2 
3 

4 

Ge-. 

.4xl 
• 

44-30T 

2-3 x Q 
x As 

2.3x2736 

4xW1T 2"30 

ndoy/m 

As 2.30MT 21-77 m?-/day 

7

7

13-

II 
T= 2-3x273"6 

4 x'TX 2.19"

T=22-87 n?2doy 

As=2-19m 

Drawdown 

._- I24wm 

15

t (minutes)- Awshini well * 47 

C)A 



Discharge (m3/hr) Step Test 

'-0As0 
-

(m) 

-down 

10 
I 

(0-68)jn2/hr 

20 

SPECIFIC 

30 
I 

CAPACITY CURVE

4P 

(0-47) -m2/hr 

Mintoon well * 51
 



0 

tlt'(minutes)--

2' 3 4oIg, - 5 6 8 10l I 
20 30 50 

Pumping 

100
III 

test 

200 400 
I I II 

1000 
II 

300 

down-

12

16-" 

4" 

Dradwn 

U2-3x3"-6 
T=4xrx5.20 

T= 13-15ng2day 

Azs 
f +,' 

5.20m + + 
" "/ 

I 
Recovery 

" Drowdown 
". 

i'":' 

. 

,r -

. 

"4f".. 
T= 2-3x373-6 

-4 OT x 2 

T= 3419m2May 

20 

2

28

0.
well I. ..t (-eI 
(minr"te 's)- Mintaan well *1=51 

C>
 



I 
0. 

0-3-

f/t(min) 

* 

0 

.

*L 

10 

0 

rd-

100 

Drwon41rI0-375 
As 0375 

1000 

2-3 x Q (,s/day) 

4 71 x As Odr 

2"3x 6048 

94m2/dy 

As 

.2 

-0-'o3 

-04 

-0-5 

0o7 

O's. 

0 

00 

Recovery 

0f-9 

6 

oT6 

0

0-0 

1 -0 "1-0, 

I-2 1-.2 

t(miUt)1- I0 I00 000 

Drawdown and Recovery 

M6leel well 19 52 



Step testDischarge (mr4h) 
4P20 30 

as 

j 
dam 

10

(0-97) m2/ hr 

SPECIFIC ^CAPACITY CURVE 

20

.. m2/hr 

Isgeed well *54 



t/t'(minutes) - Pumping test 

(M) R~ecovery 60I 
4-: 2P ~~10d2 ~ 1~ 1y ~;m1 P1 ~ 67

T Z23 x 408.8 y 

asa 
3-


==4xlrx 11-15
 

T= 6-71 m2/day
 

As =.10D
 

- x3x40&8 -...
 

T =T"-41 m2/day 

t (minutes)-." . . . .

Isgeed well 54 

. .. 



010 04 2D0p4 

as
 

{m) SPECIFIC CAPACITY CURVE 

ow
 

(1-04) ngr 

(0-.0) -o2/hr , 

ischge n 'hr Marti Moog well * 55 



22 

DRAWDOWN AND RECOVERY MARTI MOOG WELL * 55 
t/t'(minutes)0I 2 34 5 ) 20 30 50 0 O 200 0 5 ,I I I ! I ! I I II 

-t Ii I1I U UI 

AS 
(ffa 2 __ __ __ ___"___" = 2.Oa.m M2 2 

4 T = 2-3Ci (m3/day 4 

44 T x 66' (m) 

8 Recovery 

As 8-68 42r x 0.68 

22" 

14" 

16 " 1 . 

1,24 

16 

2(> As 9-12 w 2 

22- 262*x 448 -. 2-22 

24. . -24 . 

2-3 x544.8"" " .. •. 2 
26. T= 26,-... 

411"x 9-12 . . ...... , 

28" 28 

30 T=193lm 2 /day 30 

t(minutes) Marti Moog well *55 



A5 WATER QUALITY DATA
 



Table £5.1 

WATERQUALITY IN SAY REGION 

Uff 
io. 

ON 
lam. 

5W-
tact, 
No, 

Wm1 
NO. ocatim 

Sapling 
Oste LIg Lat. PH 

Ehrua 
106 200C 

TOWa 

s Ca mg He 
Tot 
SO 

N814-
N Cl S04 103 - F 

N 
N SLO2 Fiks 

508 

1042 

.. 256 

"1119 

-

7979 : 

80 

SOD81OM 
82 
83 
84 

6S 

3 

MABLE 
MAL-AZ 

DIDE 
D 
DINSOi 
D1?SUR 
oDn4 

001KA1 

20/2/76 
11/9/70 
20/2/76
11/4/70 
21/2/76 
21/2/76 
21/2/76 
21/2176
12/9/70 
9/3/82

18/2/76 

43*10130' 

43"03130' 

42-59'00* 

43*47140 

2-0530' 

2-07'00" 

2-26'00' 

3-02125" 

7.0 
6.8 
7.0 
7.0 
7.5 
7.3 
7.4 
7.2 
6.4 
6.9 
8.2 

53,100 
2,850 

961 
1,825 
8,150 
2,150 

16,000 
6,433
7,400 

20,000
1,'00 

38,868 
1.782 

502 
1,674 
4,802 
1,436 
9,850 
4,022
5,160 

-
1.292 

7,000 
800 
480 
760 
540 
350 

1.390 
690 

2,000 
182 
130 

873 
128 
60 
96 
32 
48 
60 
72 

400 
20 
12 

1,172 
117 

32 
126 
112 
56 

301 
124 
243 
32 
24 

11,100 

94 

1.475 
355 

2,900 
1,100 

18 
400 

50.0 

13.2 

5.4 
1.9 

46.0 
3.3 

5.0 
3.5 

0.08 0.03 

21,203 
852 

53 
483 

1,996 
238 

4,725 
1,386 
2,158 
3,600 

89 

1,50 
97 

0 
79 

410 
81 

575 
362 
412 
994 
92 

146 
830 
476 
878 
909 
720 
732 
52S 
976 

1,208 
976 

Spring 
Spring 
Hand dig well 
Eand dug well 
flnd dig well 
Send dig well 
Hand dig well 
flnd dig well 

5 hand dog wells 
in cluster 

1UO 
91 

Efl4JlaY 
DU4AX 
XRINGIS 

12/4/82 
29/6/82 
26/3/70 
22/2/76 

7.2 
7.7 
7.4 
6.5 

2,300 
2,000 

779 
2,850 

1,600 
676 

1,878 

S0 
440 
300 
860 

99 
74 
72 

253 

64 
62 
29 
56 

264 
S 

260 

12.0 
9.0 

3.5 

0.04 
0.0 

0.01 
0.033 

412 
410 
so 

620 

132 
4 

41 
67 

518 
46 

329 
370 

L 
14 

36 
Driled well 
Diled well 
Hand dig well 
5 Hand dig wells 

in cluster 

93 ASHM8 22/2176 6.6 1,900 1,306 540 139 48 205 4.3 347 96 318 3 Hand dug wells
in cluster 

94 EL PISSCH A 23/2/76 43-46130 227150' 8.2 3,700 2.318 140 8 5 870 6.8 386 170 1,464 30 Hand dug wells 
in cluster 

U48 

1213 

95 
96 
97 

1AD 

34 

EL BISSGHA 
SOU1HSAIDA 
SO114 lAID 
SOUTH3 AI[DA

1 
aM146881 

28/3/70 
1/3/76 
1/3176 
1/3/76

11/9/70 
27/3/708/2/76 

43-39-00* 

43-07'30" 
43*56'00"43*38'20" 

3-07*00* 

1*59'20 
2-56'00"22900 

7.5 
7.4 
7.4 
-

6.6 
7.87.2 

1,760 
1,350 
1,700 
2,050 
3,600 
1,3002,100 

894 
1,140 
1,084 
1,364 
2,498 
1.0921,316 

280 
Sl0 
480 
540 

1,000 
C804S0 

48 
116 
142 
154 
176 
12080 

39 
55-
30 
36 

136'. 
4461 

104 
135 

-279 

256 

4.2 
3.2 
2.6 

16.0 

42.6 
209 
273 
395 

1,193 
57

259 

70. 
110 
93 
97 
96 

482
3.50 

769 
*342 
308 
310 
586; 
183

: 73 

Hand dig well 
Hand dug well 
Flaid dig well 
Manddig well 
luad dug well
15 Hand dug wells 

35 in cluster 

35 SUDDO 9/2/76 43*44110' 2-3545' 7.2 5,200 3,060 460 44 85 17.0 1,074 m -732 
"..in 

20 Fid dig wells 
cluster 

1140 .7 EL ADM 9/2/76 43*42'00 2-40*00" 7.1 8,500 5,532 1,930 228 331 1,130 27.0 2,159 '450 610 2 Hand dug wells 
in cluster 

1167 
31 EL AVEDO 

EL AvWn 
7/2/76 

28/3/70 
43-49'00* 2-31'20 7.3 

7.5 
6,200 
3,625 

4,122 
2,428 

1,670 
980 

228 
128 

267 

160 

59S 

-. 

2O5. 

-

1549 

231 

275 

16S 

598 

'634 

8 Hand dig wells 
in cluster 

8 Hand dig wells 
in cluster 

509 

1120 

.001AAR 

32 

33 

m 
rrmy= 
BURZIAVE 

8/2/76 
8/3/70 
8/7/71 

15/8/82 

43134120* 

43-32100" 
43-07/30-

219'20 

2"17'00 
3-12100' 

7.3 
7.6 

7.2 

870 
776 
630 

. 4,000 

450 
768 
664 

3,620 

410 
280 

50 
1,430 

88 
-72 

16 
317 

46 
24 

2 
155 

27 
-

104 
25 

11.0 
-
6.9 

19.0 <0.01 (.01 

11 
221 
39 

1,197 

14 
45 
45,-

112 

D00 
500 
238 
572 0.65 34 

Hand dig wells 
8 in cluster 
Hand dig well 
Need dig well 



Table AS. (Cont.) 

Total
50w-
ES1 U tech *mk Sampling OCHarnes Tat 1E 4 -W3 

F 12Date Long tat. IPH 10 10 as CCO0 Cm mg a xK f N Cl S4 HC03 N SOMArkSNO. No. M. NO. acation 3 

11.0 493 85 476 13 Hand dig wells in luster 

39 KWSUR 9/2/76 43-42*30" 2141'30* 7.8 3,650 1,844 170 20 29 750 20.0 578 200 805 Hand dug wells 

1,170 40 FARALE 9/2/76 43'4520* 2*42-25* 7.2 3,450 2,012 440 

2 38 EL HAVO DASILO 9/2/76 - - 7.1 2,750 1.546 620 104 88 330 

56 73 480 30.0 691 135 586 5 Hand dugwells in cluster 

1,170 FARALE 11/8/82 7.05 2,900 1,756 50 51 93 625 19.0 642 116 930 2.4
 
1,223 41 GWPS COT 9/2/76 43-S1'00" 2-42-40* 7.2 4,650 2,844 660 60 124 775 19.4 897 265 
 793 11 Hand dug wells in cluster 
1,223 WAS Gr 11/8/82 7.0 3,600 2,000 770 112 120 625 33.0 868 176 691 

,

1,082 42 UKRaUm 10/2/76 43-32'00 2*33*30" 6.6 510 428 140 36 12 19.5 15.6 32 40 155 Band dug wells 

1,093 43 BUR G1AA14 10/2/76 43-26030' 2'34100" 6.6 2,150 1,366 150 28 19 310 85.0 358 212.5 220
 

1,089 44 BUR DED[WE 11/2/76 43-24100" 2"06'00* 
 950 622 290 52 39 46 51.0 53 62.5 390
 
46 NIP KASAR 11/2/76 43-24-00' 2-11-00 7.0 38,000 29,836 3,870 613 56S 6,900 35.0 13,970 395 610
 

1,095 47 BL GIA 11/2/76 43-25'50" 21150" 4.1 1,950 1,390 260 
 40 39 224 41.0 329 168 31
 

49 
 EL GIFELE 12/2/76 43-27110' 2*39'40" 7.2 6,850 4,174 1,320 132 241 1,000 23.0 1,670 425 622 Hand dug wells in cluster 

1,094 E. GIFU.E 24/3/70 6.9 8,580 4,128 840 104 141 - - 252 1,222 488 

49B EL GIELE 12/2/76 2,374 790 96 134 540 18.4 798 225 561
 

50 MAOLiS 12/2/76 43"28*00" 2*53,30" 6.7 6,300 3,772 1,480 396 119 370 5.7 1,698 155 464
 
1,049 MANAS 23/3/70 7.6 4,825 2,672 900 344 9.7 - 430.3 54 293 Spring
 

3 ALIO CHEE 6/2/76 43-42-00" 2*29'30" 8.6 3,190 1,768 110 8 22 590 60.0 
 401 350 683 Iilled woll 

1,066 .AL.QHIELIE 28/3/70 7.6 44,850 35,816 3,650 112 807 -  1,810 2,049 512 Hand dug wells 

8 A IO HELLE 6/2/76 9.9 1,000 522 -  - 131 57.3 156 60 98 Drilled well 

9 ALIO GHEILE 6/2/76 9.0 1,300 692 90 8 17 176 60.0 252 10 293 Drilled well 

10 ALIO C4ELLE 6/2/76 10.8 710 330  - - 74 34.0 53 27.5 146 Di1lled well 
25 MISSAFM 7/2/76 43-55'50" 2"35130* 6.9 4,250 2,946 1,090 160 168 462 19.5 854 263 451 11 Hand *ig wells in cluster 

1,204 MLSSARE 28/3/70 7.6 2.045 2,524 480 136 34 - - 369 696 622 11 Hand dug elLs in cluster 
MISSAME 11/8/82 6.7 1,400 2,592 890 157 122 625 19.0 885 216 551 3.0 11 Hand dug wells in cluster 

" 

507 Colum B 20/8/82 44-05'00 2142-50" 7.2 6,000 6,620 2,810 551 349 500 23.0 2,056 221 704 0.30 46 Hand dug wells 

26 (CO4 01WA 7/2/76 - 7.6 9,200 7,460 3,230 513 474 695 30.0 2,655 180 720 5 Hand dug wells in cluster 
1,101 CORIN B I 28/3/70 7.6 5,960 3,584 1,980 360 262 - - 1,569 332 439 5 Hand dig wells in cluster 

27 BEM AXABA 7/2/76 44-05100 2148-00* - - 1,340 520 120 55 189 3.4 209 262 293 5 Pand dUg wells in cluster 
28 BUR AJABA 7/2/76 - - 560 320 84 27 47 20.0 32 30 414 5 Hand dug wells in cluster 

820 2.3 727 699 620 5 Hand dog wells in cluster298 SUR AKAH 7/2/76 7.3 6,300 4,716 1,210 244 146 
30 BL ArDBA 7/2/76 7.5 8,100 5,638 940 272 63 1,135 7.4 1,231 805 355 Drilled we,11 

900 676 350 103 23 65 29.0 51 32 540 Hand (Ig wellBMi AMB 29/6/82 7.3 



Table A5.1 (Cont.) 

Ut m 
mIco-
tach ma 

. Zatim 
Simling 

t41. ong.L [at PH 106 7T 

7aTotaal~naTt 
as CmM 3 Ca g Na K ft 

84 
H Cl S0 4 3 N SiO2 Irka 

20 
11 
4 

1,049 51 

52 

UREI AL GElZW 7/10/82 
DAIW AID Cw3mGR4 11/10/82
TUGE 48/82 
MANS 12/2/76
MAS 13/4/82 
KAMAS 13/4/82 
Ham 12/2176 

42565l5 
42*39'00 

, 

43"44'00 
43-28*00-

43"38130 

r52-30-
307?00o 
3100 
2*53'30-

24300 

7.2 
7.0 
7.3 
-
6.5 
6.9 

-

1.900 
1,350 
1.100 
7,500 
10,000 
9,000 
7.500 

2,072 
1,280 

868 
4,950 

4.662 

1,093 
581 
472 

1,620 
1,793 
1,798 
1,750 

192 
196 
138 
444 
512 
S19 
176 

149 
24 
31 

124 
125 
122 
318 

125 
82 
58 

840 
280 
141 
850 

25 
17 

S 
S.5 

7 
7 

27 

0.20 
0.32 
0.88 

-
0 
0.04 

-
<0.01 

-
-
-

0.05 

400 
329 
243 

2.102 
2,770 
2,600 
2.003 

440 
103 

31 
175 
249 
253 
275 

433 
239 
488 
293 
470 
457 
537 

0.33 
0.14 
0.20 

- 16 
14 

46 
6 

17 

Irilled well 
Dilled well 
Dilled well 
Spring ell 

pring ell 
Spring ell 
3 Hand dig wells 

53 D%8.AD FtRUIJ 12/2/76 43137140- 2*41'35' - 4,700 2.830 200 48 19 960 7.6 932 154 1.025 H &lr ell 

1 

S4 
55 
56 
57 
58 
59 
60 
61 ,RAB9AL3 
6223 
62 
64 
66 
67 
68 
69 
70 
71 

73 
75 

RIeIa 
HEI081 
1001GR 
1 GN8 

ALO WIA 
ABORN 

PdNA 

W 
mC. 

880A 
AIz 

t8 [
N"IDiO W 
DAIWA. 
DAIWA 
BAIMA 
7A3IW 
BCKKA 
GkRM I 

IB 

13/2/76 
13/2176 
13/2/76 
13/2/76 
13/2/76 
13/2/76 
13/2/76 
13/2176 
23/6/70 
13/2/76 
17/2176 
18/2176 
18/2176
18/2176 
18/2176 
18/2/76 
18/2176 
16/6/82 
18/2176 
18/2/76 

43154110-

43"53110" 
43148'30" 
43r4630 
43'42'10" 

4348'35' 

43150'30 
43*35'20 
4344'50 
43*50'30 

433900 

43"39'00-
43-39'00-

252'50 

2"51110" 
2054'10" 
255'00 
2"55'40' 

24'50 

3*01'20" 
2-31-10-
258 
3"02*00" 

30700 

3°07'00' 
3107100 

7.8 
7.3 
7.1 
7.7 
7.8 
7.0 
6.8 
7.8 
7.1 
-

7.6 
7.2 
7.2 
7.0 
7.5 
6.8 
6.9 
7.5 
7.2 
-

4.100 
1,800 
9,550 
2,350 
7,350 
7,800 
4,600 
3,950 
3,705 
6,750 
3,800 
9,400 
2,750
1,250 
1.900 
2,000 
2.850 

900 
1,550
2,000 

2,600 
1.082 
7,588 
1.-.42 
4,274 
5,046 
4,550 
2,768 
2,780 
4,998 
2,302 
6,028 
1,776

946 
1,312 
1,352 
2,016 

600 
842 

1,280 

320 
650 

3,260 
80 

190 
1,720 
1,680 
1,280 

800 
570 
650 
950 
970
460 
480 
630 
570 
345 
390 
640 

28 
100 
521 
120 
28 

284 
294 

341 
232 

44 
72 

164 
145

80 
135 
176 
104 
115 

68 
189 

61 
97 
476 
122 

29 
246 
236 
105 

53.4 
112 
114 
131 
150

63 
35 
46 
75 
14 
53 
41 

700 
101 

1,200 
1 

1,575 
19095 

940 

360 

1,375 
595 

1,720 
142
87 

258 
150 
455 
625 
160 
205 

5 
8.5 
29 
12 

7.4 
.6 

9 

8.8 
20 

4.0 
7.1
8.9 
4.7 
1.0 

12.1 
27.0 
6.7 
7.3 

0 0.030 

578 
287 

3,360 
365 

1,365 
2,201 , 
1719 

1,017 
11015 
1.443 

776 
2.520 

478110 
340 
379 
351 
118 
188
309 

325 
36 

520 
145 
825 
280 
487 

275 
235 
625 
155" 
770 
15548 
102 

48 
650 

46 
160
180 

659 
476 
561 
420 
695 
476 
471525 

415 
476 
732 
708 
573 
366439 
321 
329 
390 
440 
366
367 

1.0 8.0 

Hand d. well 
Hand dn ell 
Hand da3 well 
Had dug well 
Had dig well 
Hard cug well 
Hand ug weil 

Hand dug well 
Hard drg ell 
Hand &.g well 
Haed &.g el 
Hand d.g el 
Hard dug wellHand€ g well 
Had dug ell 

ell 11nr 
sriled wel 
Sleing
iled wel 

1 
M 

1.238 

77 1.1IA 
7131 
78 

U. A8MJIZ 
0 

2 BRAMC 

19/2/76 
29/3170 
20/2/76 
9/4/70 

44r00es 
4402'00 
43-13030-

237'30" 
237'00 
1.58'00. 

7.1 
7.3 
7.0 
7.2 

4,850 
1,425 

43,400 
34,000 

2,960 
1,048 

34,170 
18,840 

1.550 
140 

6,300 
4,840 

3C1 
40 

733 
640 

196 
9.7 

1,087 
787 

330 
-

7,650 
-

5 
-

6.0 
- --

508 
85.2 

15.772 
8,633 

387 
166 

1,950 
2,569 

366 
476 
334 

1,122 

Sn 
Handarg well 
Handdig well 
Hand dig well 



Table A5.1 (cont.)
 

" z-~ 
 Total
M1WI tech SMPlinM 1 0 farras Tabt"V3. N6. M1O. aatl0n Date on9 Eat PH 4- *. .106 ITS Caco3 Ca m5 we K re N Cl 04 800 N So 2 rA 

GMXUD SA DEWI GOW 4 29/6/82 43229'15" 2"57*20, 7.1 4,700 2,496 788 144 104 S0 13 0.64 0.075 1,435 132 515 0.751 GOr GAJUM SHNBAEmO 8/3/82 6.5 6,000 881 104 151 
8 Dilled yell

S0 17 0.01 1,620 140 5792406 1 GCGRDJD SHABEEEIO 23/3/70 7 Diled LL7.7 -,940 1,900 S0 136 38.8 - - 232 - 731.3 9.3 427 Drilled won2 aUM 29/6/82 43*20*45 2*58110 7.1 1,700 1,388 615 106 85 90 5 0 0.0672 UEM 25/1/82 6.6 1,700 900 106 
290 52 352 0.17 15 Drilled well 

89 153 95 5 0.01 0.02 302 51 653 16 Dri1lled" 2 EUSTA 22/2/76 6.6 2.300 1,722 750 140 197 200 6.7 429 
well 

3 B 87.5 439 Drilled well7/7/82 43-18'001 253*30 6.7 1,100 1,132 334 99 21 42 4 0.020 102 59 596 17 Dilled well 
240k 4 XUAL BARR 29/6/82 42*09'00" 244130* 22 40 4 0.06 0.01 119 1S 610 14 Dilled wall 

SABDOM 8/3/82 7.0 900 370 1127.0 3,900 3,644 1,272 244 161 125 2 0 0.050 991 92 377 0.38 18 Driliad well 
243 130 2 0.26 0.04 1,108 118 s00 40 

XWJ. BARW 16/2/82 7.2 5,000 1,592 23787 XJW. BAR8Ah 22/2/76 7.6 3,000 2,162 820 132 119 285 2.6 
32 rlled well 

663 48 450
234 Drilled well5 EM UNBO0 29/6/82 43"04-30 2*48130" 6.9 2,700 2,776 856 186 95 125 2 0 0.048 615 93 453 0.28 19 Drilled welllR MOD 26/1/82 " 7.0 3.800 1,216 215 165 90 3 0.53 0.10 737 96 579233 6 EONDMR 29/6/82 43*03'50 2491401 7.2 3,400 3,384 1,159 365 187 125 
23 34 Drilled well 

1048AR 26/1/82 7.0 4,000 1,352 
16 0 0.075 495 956 390 0.24 15 Drilled well

449 56 88 15 0.13 0.07 454 1,218 476
7 QVSAX DRE 29/6/82 43"00115" rs52110 7.3 1,600 1,492 583 
23 27 Dilled well

128 64 92 12 0.48 0.067 376 49 427 0.33 12 Drilled well7 MSMAXDO 26/1/82 7.3 2,000 
 730 157 82 40
8 OSAX UIMW 29/6/82 7.0 3,300 3,156 1,032 311 62 250 
8 0.53 0.06 333 38 555 6 27 Drilled well4 0.4 0.06 820 1128 OVAX l34F 26/1/82 6.9 4,000 1,153 

301 - 13 Driled well 
- 343 72 105 2 0.33 0.06 808 106 476251 9 UFRW 6/7/82 42"53'15 2*45*32' 7.6 1,950 1,964 807 170 

27 26 Dilled well
93 112 9 0.2 0.0679 rFwNU 26/1/82 6.8 2,200 867 151 

359 272 466 - 29 Drilled tell119 55 9 0.04 347 295 451 3 33 Drilled well 
10 FUMN 26/1/82 

170 120 125 10 0.6 0.07 410 334 188 - 2 Drilled well 
10 LUFZ 6/7/82 7.7 1,850 2,184 919 

7.1 2,500 968 160 138 60 10 0.05 496 395 427
252 11 28 Dilled wellSA 8/3/82 43"05100" 2"34-50" 6.6 900 461 132 32 50 3 0.01 0.01 16585 11 ISRA 21/2/76 6.8 1,250 808 370 108 24 72 3.9 
48 531 24 rilled well 

135 35 285
12 D.vm 12/7/82 42047*20* 2-23'25- 6.7 5.000 3.352 195 86 11 12 
Drilled well 

13 0.4 - 1,68313 X8MIDAL 9/3/82 42"39'40" 2"21100 7.3 6.500 1,329 
153 421 1.1. 2 Dilled well 

253 14 NZMM.Z 120 250 425 3 0.01 0.02 1,299 249 671 25 Drilled well29/6/82 43024'30 " 3*10120- 6.7 3,900 3,564 2,070 285
14 iiiDZm 10/3/82 

330 125 8 0 0.04 1,059 140 465 0.32 16 Drilled well3,900 
 S m p 1 L o t15 TOGDEM 6/7/82 43*12130' 3*06120* 7.6 1,600 1,544 768 192 70 
illed Well 

70 a 0 * 0.050 23915 1SEM 10/3/82 7.0 1,600 831 92 146 70 
53 628 - 41 illSd Ml

6 0.01 238 70 653 24 Dilled wall16 1SCIZ 6/7/82 7.5 2,550 2,904 1,578 338 148 102 10 0 0.050 222 1,052 503 0.38 36 Drilled wall 
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Table A5.1 (Cout.) 

Idro- Total 
1ax Elm tech WM 5-p1ing 10 x Harrs Tat' -,:4- NY__6 NO. WN. NO. fomtion Date Long Lat Ip 106 Is as CC Ca3 Ng No K . - C S0 44 - IC. F N SiO2 P rks 

17 QNSAX CKANE 27/1/82 43*02'201 3*2050 7.2 27,000 5,402 552 977 18 S 8,190 288 500 18 g .1118 W AU0 EARAY 28/6/82 43-28120* 3*18150* 6.8 2.400 2.628 1,026 230 109 113 4 0.64 0.05 581 82 427 -1 i ae11 
G2F GAO= BUR3AY 27/1/82 6.9 2.600 928 164 126 50 s 0.02 496 - 86 %-451 15 22 Dug -ell236 19 BAPABARAY 29/6/82 43744.10' 3*25125" 7.6 2.400 2,568 1,193 285 117 102 1 683 61 622 0.19 27 Dig .e11BARJ8AR 12/4/82 6.7 2,500 1.357 288 155 342 1 456 111 -244 31 DUgwell20 SAYGEHLJW 28/6/82 43e4015" 3*21135" 6.6 1,000 872 544 137 49 40 1 0.4 0.03 111 25 615 - 10 Di wellSAXIHlEU 26/1/82 6.8 1,200 335 93 25 20 0.07 0.33 0.03 106 3 579 3 18 ig well228 SAYUD OW 14/3/70 - 751 .. ..571 . 21 L 4 ,TI~I 28/6/82 4345'30" 3o325 6.6 1.000 956 56 141 52 30 2 0.2 0.05 120 18 641 - - Dug well02 BAXI0A 22/2/76 6.7 2.400 1,588 690 212 39 240 3.9 429 370 329 Spring elBAIICCA 16/6/82 7.S 900 2,016 345 115 14 625 27 0 0.030 118 46 440 1.0 8 Spring well1,141 88 EL DAI 22/2176 43"17'50' 2146'201 6.9 3,100 1,984 700 208 44 370 1.1 684 100 378 Hand dug well501 BARJALE 16/6/82 43*12'00" 3112'40" 7.4 2.750 2.292 864 275 43 112.5 2.5 0 0.02 692 86 565 0.93 13 Spring -ell15 OUMSAX (JNE 16/6/82 43-00-30- 3119'55* 8.0 24,000 16,436 5,461 856 1.158 250 105 0 O.0s 8,740 362 1,194 1.2 14 Dug well13 5NHAEELE1.JSIO 26/6/82 43-13-001 31171151 6.8 24,000 19,772 12,210 2,761 1,291 250 34 0 0.04 9.618 284 354 0.36 12 Dig well10 SARWAi mlqA 29/6/82 43*21'15" 3-17'35 7.1 24,000 3,004 1,071 • 269 97 102 0 0 0.05 649 47 509 0.16 31 Dug Well502 UONBEMAy 7/7/82 43"04301 2144'001 7.3 6.500 7,812 2,193 324 336 625 14 0.2 0.06 2,307 225 666 0.61 20 Hand dig wll1.038 EREANM.E 28/3/70 44*07150 3117115" 6.8 566 416 280  - - - - - Spring wellMANZ 4/8/82 7.2 800 444 1,610 414 140 23 0.4 87 14 553 0.10 14 Spring well1,058 IwIAY 25/3/70 43:46'50- 310-20- 7.0 973 628 360 96 29.1 - - 191.7 59.2 280 Spring uell1.056 US 28/3/70 4409 40, 31S:40" 6.7 875 1.236 360 96 29.1 - 170.4 781 683.2 Spring uelI1.054 SIGED 29/3/70 44-18-30' 315'20 6.5 1.515 1.496 480 178 16 - 284 101.2 781 Spring well1,029 AVER 25/3/70 43148'00. 3"14'00" 7.1 587 550 220 56 19.4 - 113.6 119.3 213.6 Spring well1.043 EL AU VAGER 25/3/70 43*41100' 3-09-00" 7.4 769 644 200 64 9.7 - 85 395 500 Spring well1,030 ISA 8AIM 26/3/70 43"381001 3"07-001 7.1 1,374 1,050 420 96 44 -  319.5 102 463.6 Spring well1,051 NANA 13/7/82 43"td'001 3115100" 6.7 580 384 325 99 19 20 2 0.28  347 2 377 - - Spring well503 C LOM 1317/82 43"41l40" 3"13'20' 7.3 900 932 405 121 25 35 5 0.2 - 130 12 553 0.45 15 Hand dug well

1,039 M 2/8/82 44-50'55" 3*13120" 7.4 850 592 439 138 23 42 4 0 - 104 24 515 0.13 12 Spring -eli1,055 SJ3em 10/8/82 43*53140" 3113120" 7.6 800 524 527 173 23 25 1 0  121 6 478 - 11 Spring well 
504 KUCKBAROY 16/8/82 43"53100" 315100V 7.5 700 584 470 147 25 22 2 0 - 87 10 478 - 13 Spring -ell505 A~kVMA 4/8/82 44002100" 3"24'00" 8.5 1,000 548 90 35 25 34 0.68 - 87 6 653 0.07 2' Spring -eli506 HAABUR 2/8/82 44-50'30" 313*20" 7.6 700 412 351 106 21 30 2 0 - 113 18 390 0.14 19 Spring -ell 

http:43744.10
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Lim tL tec lMA 
 Smpling 
 + + + '
No. NO. No. ro. Eco ion r-r, xon "nN0 Ttal- 3 c NO- " " +-- Hadnsto i--_H Lat__ pI 
imrm " Tor,, M0-mmN+."+ i e 3-
C CR mg Na K Fe N Cl N SiO2 Rnaerks 

IMAO 8HM 9/4/70 43113130" 1.58,00. 6.7 6,010 4,406 1,160 160 185 - 510 CErL-aIHE 12/4/8215/8/82 4405-00"43104130" 2'48-00-3*17-20" 7.1 800 - 370 2,059 252 930 Hard wellBLM AMMI 7.2 4,100 3,968 106 25 146 35 59 646 6041,559 288 204 625 33 <0.01 <0.01 1,214 157 867 0.50 
6_ Hand dugdug well

33 Hand dig well511511 W.am 31/8/82 24'o .43"10110 2104120" 0 7 16 2 47.2 42,000 - 9,862 1,103 1,726 130 55 4 0 0.5A1//2400 33 Hand dug well
512 " 36 0.28 <0.01 19,600 1.581 201 0.19 0.6 Hand dug well8/9/82 43*24100* 3'25120153wU - - 5,756 - - - - - -GkIXM - 2,620

2 
I 6/9/82 423740" 208.30" 7.0 5,500 4,696 1,793 484 142 23 

326 251, - - Hand dig well4 0.32 <0.01BCNIXA 12/4/82 43*39-00" 3107100" 7.8 2,300 353 
1,978 151 553 0.33 avid dug well21 C AZO10. 1 15/4/83 43*39'00 3"07'00* 7.5 

77 39 260 16 1.11 0.62 229 648 3973,000 1,868 170 Drilled well
77 0.1 105 528 388522 Drilled well
tUSA NO. 2 15/1/8315/1/83 43*49100" 2*31'30' 6.8 2,300 2,928 2007.1 4,600 2,880 8 0.1 34125 327 13 0.9 64 243 DIlled well721 22619/1/83 431342'0" 2119-20' 7.2 900 660 
668 Hand dug well'96 45 0.4523 52 36 384IS/1/83 arilled wells

26 7.2 700 720 106 
27 3I 

SHIDAL/C 20/1/83 4,-'16t00" 2-53-35- 6.8 33,000 32,092 1,918 
26 0.2 26 .38 303 Hand dIg wellI 214/83 28,000 8 1.6 10,000 1,25 284 Drilled wells31 

32 
BUR 2/2/83 49,000 Drilled wellsB51 AVEA 2/2/83 44-05'00" 248'001 1,100 Iilled wells

23 ROM 24/1/83 4252100" 2*29'00" 2,300 Drilled wells 
Dilled wells 
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43"39'00*43"39100 

43"24'50"
43"12'00 
44*05*00"
44105*00" 

2153150, 

256'00 
2"56100"
3"15125" 


2*41-78" 
2*42'83" 

3107100"3*0700" 

3110133"
31300 
2"0500*
2-48100" 

PH 

7.3 

7.9
7.9
8.0 


8.0 

8.1 

7.1
7.1 

7.5
7.2 
7.5

7.4 

Table A .1 (Cont.) 

x Hardes 
106 Ibtinaldm
C iiS as Ca O 3 

600 7,795 

1,200 1,044 2,530
310
1,500 1,288 
 378
1,120 1,060 401 


2,100 1,600 
 363 

4,050 4,136 
 1,491

3,040 2,650 8903,090 2,615 865 

3,900 3,300 1,041
3,140 2,775 
 1,203

6,870 6,085 
 1,314
850 
 600 
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26
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292 

279
269 

234 

289 
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146 
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43 
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42 
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16 
16 

1

0.4 
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3 
19 

30 


. .. 

*C1 

3,191
252
448 

308 


336 
1,092 


850
957 

1,064
957 

993 

85 

. 

S04 

284 
115
98 

43 


140 
190 

78
98 

195 

83 

830 

49 • 

103 F 

531 
189
178 

241 

441 
199 

318
265 

201 

289 
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iamarks 

Spring 
Wbdi
Wadi 
Hand dig well 
Ha dig well 
Hand dig well
 
Spring
Caiasite Sauple 

Drilled Well
Hand dig

Hand dig
Hand dig 



Table-A5.2' 

1E=IONIC*COMPOSITION OF W 
LEru Line Meg/l. l:,er Li e -

NO. Nam. lected C Mg Na K Cl HO 3 S04 'Cat An,- l.E 

2 BOMAY II 12/4/82 - 3.8 3.2 11.3 0.4 6.5 6.5 13.5 18.7, 26.5 17.2 

20.3 17.1 •60.4 2.1 24.5 24.5 50.9 

3 B)NKAY III 10/9/82 11.4 2.9 5.9 0.1 15.0 7.0 0.3 20.3 22.3 4.7 

4 14 4 
-- 56.2 

86,2EY 
14.3 29.1 

2.5 
0.5 
0.1 

- 67.3 
6.8 

31.4 
8.0 

1.3 
0.6 12.1 15.4 .12.0 

57.0 21.5 20.7 0.8 44.2 51.9 3.9 

8 WGRAREY 2/2/84 10.9 3.7- 4.3 0.1 13.0 8.8 1.1 19.0 9 9.3 

57.4 19.5 22.6 0.5 56.7 38.4 4.8 

8 7UGRAREY 6/2/84. 7.8 3.5. 4.2 0.2 13.0 8.8 1.2 15.7 230 18.8 

49.7 22.2 26.8 1.3 56.5 38.3 5.2 

i0 SMMN EHER 29/6/84 13.4 . 8.0 4.4 0.2 18.2 8.3 1.0 26.0 27.5 1.9 

51.4 30.8 16.9 0.8 66.2 30.2 3.6 

10 SAR1N UHM 29/6/82 13.8 8.8 4.6 0.1 17.8 8.0 1.0 27.3 26.8 0.9 

50.5: 32.2 16.8 0.4 66.4 29.9 3.7, 

10 SA IHAN U 29/6/82 13.6 7.3 4.3 0.1 17.8 7.9 1.1 25.3 26.8 2.9 

53.8 28.9 16.9 0.4 66.4 29.5 4.1 

10 SARAN DH 18/1/84 15.4 11.0 7.2 0.1 29.9 10.2 2.5 33.7 42.6 11.7 

45.7 32.6 2.4 0.3 70.2 23.9 5.9 

11 MSAID CM6IUND 15/1/83 8.5 6.1 3.3 0.0 8.6 6.3 2.2 17.9 17.1 23.3' 

47.5 34.1 18.4 50.3 36.8 12.9 

12 HAEMO JIFFO 10/9/83 9.6 8.1 7.8 04 12.7 10.0 1.9 25.9, 24.6 2.6 

37.1 31.3 30.1 1.5 51.6 40.7 7.7 

12 HAREMI JIFFO 10/1/84 10.2 19.0 4.8 0.2 18.0 7.9 4.5 34.2 30.4 5.9 

29.8 55.6 14.0 0.6 M92 7.9 14.8 

12 HAE JIFEo 26/1/84 15.5 15.2 10.0 0.1 38.9 6.1 5.41. 40.8 150.4 10.5 

"38.0 37.3 24.5 0.2 77.2 12.1 10.7 



Table A5.2 (Cont.) 

Date Col-
No. Nam lect:ed Ca Mg -K ft Cl . D 3 S04 Cat An SE 

13 .-.- HABELZ UI.I -26/6/82 .- 138 -- '106 O:10.9 .0.9 271 -'5.8 i5.9 . 256 283. 5.0 
-;:;-- . '4 3.9' :41.4 3 0 .4- 95.8 2.0 2.1 7

14 i J10/9A33 29.9 '.31.4 32.685.2 .3 2.2 94.5 94.7 0.1 

31.6 33.2 34.5 0.6 90.0 7.7 2.3 

15 OcWSMX CMANE 16/6/82 33.4 75.7 10.9 2.7 246 19.6 7.5 123 273 37.8 

27.2 61.5 8.9 2.2 90.1 7.2 2.7 

16 FL 10/9/83 1.7 6.7 4.3 0.3 7.5 3.8 2.7 13:0 14.0 3.7 

13.0 51.5 33.1 2.3 53.5 27.1 19.3 

16 TAF[f 25/2/64 10.2 6.8 4.3 0.3 11.0 10.3 2.6 21.6 23.9 5.1 

47.2 31.5 19.9 1.4 46.0 43.1 10.9 

17 FCBEY GAUJD 27/3/84 4.9 1.6 5.4 0.0 10.0 1.7 1.6 11.9 13.3 5.6 

41.2 13.4 45.4 0.0 75.2 12.8 12.0 

17 ROBEY GAIJUD 4/11/84 4.6 1.6 4.9 0.1 9.0 1.3 1.5 11.2 11.8 2.6 

41.1 14.3 43.8 0.9 76.3 11.0 12.7 

17 REY GADUD 4/4/84 6.0 1.2 6.0 0.1 10.0 3.0 -1.9 13.3 14.9 5.7 

45.1 9.0 45.1 0.8 67.1 20.1 12.8 

18 GDEDXJ1D CHUN1E 13/3/84 8.3 9.5 6.3 0.0 16.0 6.4 2.1 24!1 24.5 0.8 

34.4 39.4 26.1 0.0. 65.3 26.1 ,8.6-L 

18 ,(;JJ EHUNTE 13/3/84 11.7 11.5 10.9 0.1 32.3 3.4 2.1 34.2 37.8 5.0 

34.2 33.6 31.9 0.3 85.4 9.0 5.6 

18 (UD(D ERUTE 13/3/84 11.5- 12.2 10.4 0.1 32.3 1.9 4.3 34.2 38.5 5.9 

33.6 35.7 30.4 0.3 83.9 4.9 11.2,, 

18 GPaID L.iYE 21/3/84 11.3 10.0 8.4 0.1 28.3 2.6 1.6 29.8 32.5 4.3 

37.9 33.6 28.3 0.3 87.0 8.0 4.9 

20 1IXJEY CAL G.ALE 30/6/83 10.4 8.8 5.2 0.4 22.2 8.0 1.2 24.8 31.4 J1.7 

.41.9 35.5 21.0 1.6 70.7 25.5 3.8 

20 UARE CALI G -7/3/84. 4.3 8.0 5.4 0.1 14.0 4.1 2.3 17.8 20.4 6.8 

24.2 44.9 30.3 0.6 68.6 20.1 11.3', 

20 flME CALI CAL 29/4/84 1.7 15.8 5.2 0.2 12.6 7.7 4.2 22.9 24.5, 3.4 

7.4 69.0 22.7 0.9 51.4 31.4 17.1 

20 IXIW"RCALI MALE 29/4/84 7.9 8.6 5.0 0.2. 12.6 7.0 2.1 21.7 21.7 0.0 

_L _ 21-0 0-9 58.1 32.3 -9.7 



Table A5.2 (Cant.)
 

WBI 
No. Nam 

Date Col
lected Ca Mg Na K Cl H003 S04 Cat An SE 

21 AID CCKRI 15/1/83 9.1 2.9 0.3 0.0 9.6 4.0 1.3 12.3 14.9 9.6 

74.0 23.6 2.4 0.0 64.4 26.8 8.7 

23 -, N 24//84- 3.9 2.2 2.3 0.2 5.3 4.0 -0.6 -8.6 9.9 7.0 

45.3 25.6 26.7 2.3 53.5 40.4 6.1 

13231 WM 29/2/84 7.2 9.3 7.3 0.2 21.3 4.1 2.8 24.0 28.2 8.0 

30.0 38.8 30.4 0.8 75.5 14.5 9.9 " 

25 ...19/1/83 4.7 1.6 2.0 0.0 1.5 6.3 0.8 8.3 8.6 1.8 

56.6 19.3 24.1 0.0 17.4 73.3 9.3 

25 M60E 30/3/84 3.8 1.4 2.4 0.4 2.4 5.6 1.4, 8.0 9.4 8.0 

47.5 17.5 30.0 5.0 25.5 59.6 14.9 

26 SI DLC, I 20/1/83 95.3 321 35.4 0.0 28.2 4.7 26.0 452 313 18.21 

21.1 71.0 7.8 0.0 90.1 1.5 8.3 

27 SIID.LC 11 10/9/83 4.9 4.1 4.9 1.4 5.9 5.2 2.7 15.3 . 13.8 5.2 

32.0 26.8 32.0 9.2 42.8. 37.7 19.6 

31 BR ACABA IV 25/1/83 

32 BUR AKAM V 10/9/83 1.6 0.9 4.0 2.2 1.4 3.8 1.8 8.7 7.0 10.8 

18.4 10.3 46.0 25.3 20.0 54.3 25.7 

32 BR AKABA 29/3/84 - 2.9 1.2 5.4 2.1 6.3 2.2 -1.8 11.6 10.3 5.9 

25.0 10.3 46.7 18.1 61.2 21.4 17.5 

32 BURAFIBA 7/5/84 2.9 1.9 3.0 4.6 4.7 5.0 1.7 12.4 11.4 4.2 

23.4 15.3 24.2 37.1 41.2 43.9 14.9, 

41 DDENDOUE 10/9/83 6.7 3.4 1.3 0.5 2.0 10.4 1.5 11.9 13.9 7.8 

56.3 28.6 10.9 4.2 14.4 74.8 10.8 

42 mIu FUUR 16/4/84 10.3 4.9 4.6 0.2 9.5 6.0 5.6 20.0 21.1 2.7 

.. 51.5 24.5 23.0 1.0 45.0 28.4 26.5 

42- BUIJ FUUR 16/4/84 9.1 7.5 4.6 0.2 8.7 6.2 5.4 2. 20.3 

42.5 35.0 21.5 "0.9 42.9 30.5 26.6 

42 EJOUIDFR 16/4/84 9.6 8.5 4.6 0.2 11.8 6.9 5.2 22.9 23.9 2.1 

"41.9 37.1 20.1 0.9 49.3 28.9 21.8 

42 JUWEFHAR 16/4/84 1.7 15.8 5.2 0.2 12.6 7.7 4.2 :22.9 24.5 3.4 

7.4 69.0 22.7 0.9 51.4 31.4 17.1 

45 SAID CON 14/9/83 5.1 4.3 9.6 0.6 9.5 6.3 9.4 19.6 25.2 12.5 

26.0 21.9 49.0 3.1 37.7 25.0 37.3 



Table AS.2 (Cant.) 

EBI 

NO. Nave 

Date Col

lected Ca mg Na K Cl "003 S04 Cat An lI 

46 ABORf 15/5/83 12.0 6.3 3.6 0.2 10.8 5.3 1.7 ' .22.1 17.8 10.8 

46 ABOREY 19/10/83 
54.3 

9.8 
28.5 

5.7 
16.3 

3.9 
0.9 

0.1 
60.7 

11.0 
29.8 

9.7 
9.6 

1.5 19.5 22.2 6.5 

AHOREY 16/5/84 

50.3 

2.9 

29.2 

8.6 

20.0 

3.5 

0.5 

0.1 

49.5 

8.7 

43.7 

6.2 

6.8-

1.3 

-

15.1 16.2 3.5 

47 AW SIIN 10/9/83 
19.2 

9.9 

56.9 

10.4 

23.2 

10.9 

0.7 
0.3 

53.7 

16.9 

38.3 

9.7 

8.0. 

3.9 31.5 30.5 1.6' 

47 PnT SHIINE 10/4/84 
31.4 
10.1 

33.0 
9.3 

34.6 
11.2 

1.0 
0.3 

55.4 
24.0 

31.8 
4.8 

12.8 
7.7 30.9 36.5 8.3 

47 AN SHTLTE 10/4/84 

32.7 

10.9 

30.1 

5.1 

36.2 

11.2 

1.0 

0.3 

65.8 

23.0 

13.2 

4.0 

21.1 

6.3 27.5 33.3 9.5 

47 AN SHIIN.E 11/4/84 
39.6 

9.6 
18.5 

8.1 
40.7 

10.9 
1.1 

0.3 
69.1 

23.7 
12.0 

3.3 
18.9 

5.2 28.9 32.2 5.4 

-50 BOMMY SED PATE 17/8/83 
33.2 
5.4 

28.0 
8.0 

37.7 
8.7 

1.0 
0.4 

73.6 
7.4 

10.2 
6.0 

16.1 
14.6 22.5 .28.0 10.9 

50 BON(AY SEED 7ARm 20/11/83 

24.0 

52.6 

35.0 

21.4 

38.7 
32.1 

1.8 

0.2 

26.4 

113 

21.4 

7.8 

52.1 

4.6 106 125 8.2 

51 MINAA 20/11/83 

49.5 

9.6 
20.1 

4.2 

30.2 

5.0 
0.2 

0.1 
90.1 

6.0 
6.2 
9.6 

3.7 

1.1 18.9 16.7 6.2 

51 MIWEANE 8/2/84 
50.8 
9.7 

22.2 
3.5 

26.5 
2.5 

0.5 
0.3 

35.9 
7.0 

57.5 
11.1 

6.6 
0.8 16.0 18.9 8.3 

52 M 20/11/83 
60.6 
4.5 

21.9 
5.8 

15.6 
1.9 

1.9 
0.1 

37.0 
3.0 

58.7 
8.7 

4.2 
0.8 12.3 12.5 0.8 

52 ALE. 1/3/84 
36.5 

2.2 
47.2 

4.8 
15.4 

4.3 
(.8 

0.1 
24.0 

3.2 
69.6 

4.8 
6.4, 

1.4 1U.4 9.4 9.6 

54 28/1/84 
19.3 

-S1 7.3 
42.1 
6.1 

37.7 
2.5 

0.9 
t0.1 

34.0 
7.5 

51.1 
9.9 1.1 16.0 18.5 7.2 

-~ An cflf C2 Cl 



Table A5.2 (Ccn

tnl Date Col-
No. Name lected Ca Mg Na K Cl HM3 904 Cat An E 

54 ISGEW 28/1/84 5.4 10.7 2.5 0.1 8.0 10.7 0.8 18.7 19.5 2.1 

28.9 57.2 13.4 0.5 41.0 54.9 4.1 

54 ISGE 28/1/84 9.1 6.7 3.2 0.1 6.7 8.8 1.1 19.1 16.64 7.0 

47.6 35.1 16.8 0.5 40.4 53.0 6.6 

54 I 28/1/84 9.3 4.8 2.5 0.1 7.0 11.8 1.1 16.7 19.9 8.7 

55.7 28.7 15.0 0.6 35.2 59.3 5.5 

54 T 28/1/84 8.9 6.6 2.6 0.1 8.0 10.3 0.8 18.2' 19.1 2.4 
48.9 36.3 14.3 0.5 41.9 53.9 4.2 

54 T 1/3/84 6.2 11.9 4.1 0.1 12.6 4.1 1.3 22.3 - 18.0 -10.7 
27.8 53.4 18.4 0.4 70.0 22.7 7.2 

55 MAI HOG 22/4/84 8.5 3.3 1.7 0.1 5.0 10.3 0.4 13.6 15.7 7.2 
62.5 24.3 12.5 0.7 31.8 65.6 2.5 

55 MAM HOG 22/4/84 8.5 4.9 1.7 0.1 5.0 10.3 0.4 15.2 15.7 1.6 

55.9 32.2 11.7 0.7 31.8 65.6 2.5 
55 MARfl HOG 22/4/84 8.3 3.3 1.6 0.1 4.0 9.4 0.4 13.3 13.8 1.8

62.4 24.8 12.0 0.8 29.0 68.1 2.9 

55 MAM HOG 27/2/84 7.3 5.0 1.7 0.1 5.0 8.0 0.3 14.1 13.3 2.9 

51.8 35.5 12.1 0.7 37.6 60.2 2.3 
57 A 2/3/84 17.0 22.1 36.2 0.5 35.9 2.6 37.8 75.8 76.3 0.3 

22.4 29.2 47.8 0.7 47.1 3.4 49.5 

57 XAG WA 5/4/84 10.9 4.3 8.4 0.2 15.8 3.6 3.9 23.8 23.3 1.1 

45.8 18.1 35.3 0.8 67.8 15.5 16.7 
59 SHAWK& 4/3/84 21.9 22.7 118 0.4 136 3.0 18.7 163 158 1.6 

13.4 13.9 72.4 0.2 86.1 1.9 11.8 

59 SHAW A 4/3/84 20.5 22.9 87.0 0.4 134 3.8 16.2 131 154* 8.1 

15.6 17.5 66.4 0.3 87.0 2.5 10.5 

62 WRCASHA 28/4/8, 1.3 11.2 1.9 0.1 7.1 6.5 0.9 14.5 14.5 0.0 

9.0 77.2 13.1 0.7 49.0 44.8 6.2 

63 BNikY SEED FARM 6/5/84 3.0 7.7 9.6 0.3 11.8 5.2 6.8 20.6 23.8 7.2 

14.6 37.4 46.6 1.5 49.6 21.8 28.6 

63 BCNKAY SEED FAIR 6/5/84 2.2 7.5 9.0 0.3 11.0 6.0 6.6 19.0 23.6 10.8 

11.6 39.5 47.4 1.6 46.6 25.4 28.0 
'66 BUUJUiWv 25/2/84 2.9 6.7 3.9 0.3 10.2 3.4 2.6 13.8 16.2 8.0 

21.0 48.6 28.3 2.2 63.0 21.0 16.0 
48 MOR! ARIA 4/7/83 11.2 6.4 7.7 0.2 13.7 9.8 5.2 25.5 28.7 5.9 

43.9 25.1 30.2 0.8 47.7 34.1 18.1 



Table A5.2 (Cont.) 

Sample
No. Location Date Ca Mg Na K C NWQ3 54 Cat An %C 

B524 BAIO 31/10/83 13.9 3.9 6.7 0.0 23.9 5.2 1.6 24.5 30.7 11.2 

56.7 15.9 27.3 0.0 77.9 16.9 5.2 
8525 BAMA WMLS 31/10/83 13.4 3.9 8.7 0.0 27.0 4.3 2.0 26.0- 33.3 12.3 

51.5 15.0 33.5 0.0 81.1 12.9 6.0 
W14 ANINLE 1/11/83 11.7 9.1 13.2 0.1 30.0 3.3 4.1 34.1 37.4 4.6 

34.3 26.7 38.7 0.3 80.2 8.8 11.0 
8526 BARLALE 1/11/83 14.4 9.6 6.3 0.1 27.0 4.7 1.7 30.4 33.4 4.7 

47.4 31.6 20.7 0.3 80.8 14.1 5.1 
B527 BU A<ABA 3/11/83 13.4 12.8 37.3 0.5 28.0 8.7 17.3 64.0 54.0 8.5 

20.9 20.0 58.3 0.8 51.9 16.1 32.0 
B528 BER AYABA 3/11/83 5.3 2.7 1.9 0.8 2.4 6.2 1.0 10.7 9.6 5.4 

49.5 25.2 17.8 7.5 25.0 64.6 10.4 

U1099 MANAAS 4/12/83 33.9 16.6 45.9 0.1 90.0 8.7 5.9 96.5 105 4.0 

35.1 17.2 47.6 0.1 86.0 8.3 5.6 
8529 LAHALEY 1 4/4/84 4.1 2.1 3.8 0.1 7.1 3.1 2.4 10.1 12.6 11.0 

40.6 20.8 37.6 1.0 56.3 24.6 19.0 
3530 LAHALEY II 4/4/84 1.3 6.3 6.8 0.1 12.6 2.9 2.0 14.5- 17.5 9.4 

9.0 43.4 46.9 0.7 72.0 16.6 11.4 
B531 ISIA SIQ E 22/3/84 4.6 3.4 4.1 0.1 8.7 4.0 0.9 12.2 13.6 5.4. 

37.7 27.9 33.6 0.8 64.0 29.4 6.6 
B532 MANSE= 6/3/84 2.2 5.1 10.0 0.4 9.5 7.2 2.9 17.7 19.6 5.1 

12.4 28.8 56.5 2.3 48.5 36.7 14.8 
8533 KIm BO 8/3/84 14.6 15.2 10.0 0.4 30.8 3.3 4.0 40.2 38.1 2.7L 

.36.3 37.8 24.9 1.0 80.8 8.7 10.5 



TABLE A 5.3 -WATER QUALITY DATA
 

CENTRAL RANGELAND,1970
 

Id Location Lang Lot Wtipe Oate pH EC TDS TH Co Mg No+K Cl SC4 MCO3 

U70; 
U437 
U737 
U711 
U4_5 
U70 
U71R 

APARFI 
APUDrAAG 
ASUDOAG 
Anl 
ACAOt 
AnAnC 
AMUP 

472800 70400 HOW 
461900 61200 CW 
4E6800 61200 HOW 
4754.00 90400 HOW 
463700 60800 nw 
463700 60q00 HOW 
463000 51600 HOW 

100570 
230570 
23n570 
040570 
290470 
290470 
020570 

s 
o 

6o3 
5o6 

* 
a 
e 

2C25 
2550 
3540 
2900 
4985 
1445 
3190 

0 
1860 
2268 
1F96 

. 
1076 
2608 

. 
1000 
eor) 
200 

0 
800 
1840 

a 
240 
128 
16 
• 

288 
6515 

a 
97 
116 
39 

0 
19 
49 

0 
322 
455 
610 

0 
21 
58 

0 0 
511 211 
753 421 
554 314 

0 a 
57 718 

156 1649 

0 
927 
366 
512 

0 
24 
29 

U952 APCLE 451700 41600 HOW 110370 9 6515 a * . . . a 

U721 
U726 
L727 
U412 
U996 
U734 
U9c58 
U465 
UqfO 
U'6I? 
t _ 

U967 
U3F,4 
U94 
U747-
U9 6 
U752 
U7r1 

AFTUCA 
RArUEx 
BAHACC 
RALL! eUSLE 
BAR PEOEGFE 
RE10A 
8ELET UFN 
8RECTANT 
BER14AVC 
TILHELLF 
Tqo.91C CULCUL 

U -0A AC48LE 
9UGnA CnSAF 
9UC)A COSAR 
8.GH BARRI 
CI-TRCI-IQE 
CCSCLTIPF 
OAE UC-A7 

473600 6?-00 I-W 
473000 71000 HOW 
471500 54600 HOW 
480700 70900 DW 
450500 43600 HOW 
472300 65800 HOW 
451300 44400 HOW 
470500 43500 DW 
451700 43800 HOW 
460300 42600 HDW 
452900 31900 HOW 

451500 40400 HOW 
445000 43300 OW 
445900 4300 HOW 
485100 63400 HnW 
44400 44300 HDt 
481300 45500 HOW 
462200 435C0 HOW 

09057o 9 
080570 6.1 
300470 6o4 
120570 6.1 
110370 o 
100570 6.4 
120370 o 
050570 6,3 
100370 7*4 
030570 e 
270170 700 
280170 7,6 
110370 7o3 
120370 7ol 
130570 6.7 
120370 7.1 
031070 7.2 
030570 a 

2370 a 
2400 2664 
3150 3144 
3225 2140 
2475 
2610 2812 
2254 0 
3850 2568 

14400 !2640 
3250 1822 
5430 4528 
2450 3900 
3120 3312 
2685 2924 
6205 5612 
?460 2990 
4250 3100 
320 156 

* 
1680 
2120 
1000 

1760 
• 

1080 
3820 
1200 
1620 
1880 
2080 
2100 
2960 
1800 
800 
240 

a 
656 
720 
192 

. 
672 

a 
338 
648 
368 
456 
696 
584 
808 
672 
656 
160 

0 

a 
10 
78 

126 
a 

16 
v 
58 

535 
68 
117 
34 

151 
19 

311 
39 
97 
• 

a a 
85 5? 1539 
29 128 1670 

381 795 447 
0• 

77 5,? 1502 
. 0 0 
368 951 444 

2114 2932 379C 
108 838 354 
581 1179 1151 
513 781 1613 
90 78 1953 
993 21 1619 
586 1008 2543 

7 64 1519 
842 724 776 

0 0 a 

a 
21A 
317 
293 

0a 
342 

a 
98 
451 
98 

203 
195 
159 
708 
195 
171 
976 

0 

U441 DA9AD 472900 62400 OW 230570 6.5 6650 4576 1720 320 224 890 1420 1246 439 

1756 nAeAFC 484200 62100 HOW 090570 6o5 6465 5108 2400 640 194 725 1164 21E4 se 

U76' 
U99 
U764 
U9057 

DAOKE 
OAC FAS&AE 
rA,--CI AMALE 
OATA IEnF 

465700 92000 HDW 
445000 24100 S 
481300 61700 HOWV 
460300 43000 HOW 

300470 s 
280170 7o6 
101570 7.3 
030570 5o4 

3200 
1518 
3950 
2900 

a 
1080 

0 
2420 

440 
. 

1160 

a 
168 

0 
112 

. 
5 
0 

213 

a 
182 

• 
303 

a 
227 

0 
937 

a 
6% 

9 
361 

54; 
0 

146 

U7.f6 
U77! 
U770 
U782 
U4'>3 
U7 5 
U78' 

DAMATF 
r)FRLFT 
OrTPJ 
nUMALF 
,USA MAPEe 
)USA MAPEB 
FL AECT 

462900 40900 HOW 
483100 91900 NOW 
4'!3600 421C0 HDW 
473300 44200 HVW 
462400 53300 DW 
462400 53200 HOW 
475700 42900 HOW 

040570 7.6 
080570 6ol 
040570 6.2 
060570 5,5 
020570 6.2 
020570 * 
031070 6e9 

1965 
2150 
3-020 
370 

2005 
4985 

15020 

a 
1828 
2292 
368 
3214 
5640 
8696 

0 
760 
760 
120 
520 

2360 
1480 

9 
112 
208 
32 
128 
608 
240 

0 0 
117 189 
5e 287 
10 73 
49 761 

204 1010 
214 2712 

a 
355 43f 
710 325 
14 36 

667 1162 
1590 2181 
4203 893 

2ee 
62 

268 
32 
51 

634 

U71 
U990 C 
U796 

EL AF GUMASOFRET 
L ELFL 

=L .1LC CAEAItE 

484600 62900 HOW 
453200 32800 HOW 
470100 34000 HOW 

130570 7.3 
270170 7.1 
051070 7.2 

6445 
5610 
2455 

5500 
3240 
1550 

2480 
2260 
840 

688 185 
708 1312 
128 126 

805 
554 
189 

994 255S 
965 1872 
511 165 

195 
244 
439 

u9_l 
Uso01 
U80 
U802 
U9i.2 
U8C5 
U"4 
IJ807 

EL RIC NEF 
t. Uq 

CL BUS DAVER 
EL CAPOPE 
ML CFeIAS 
EL CCNCUREE 
=L CULET 
CL OAl-

453000 33900 HOW 
463700 44000 HOW 
470300 34400 HOW 
474400 41300 HOW 
445500 33200 HOW 
485200 71500 Hr) W 
451100 4500 DW 
462600 43700 HOW 

270170 7ol 
040570 6.6 
051070 6.1 
021070 6.2 
280170 705 
".3.570 5.7 
090370 7o1 
030570 * 

5590 
3450 
8325 
3350 
2290 
925 
3060 
560 

5004 
3840 
5102 
2500 
1640 
648 
2864 
542 

1680 
2560 
1680 
640 
320 
400 
1030 
240 

440 
752 
320 
128 
112 
32 

200 
0 

140 859 
165 375 
214 1210 
78 722 
58 317 
78 99 
92 384 

0 0 

1121 1349 
582 2144 

2229 622 
781 258 
461 125 
99 53 

462 7S4 
0 0 

0 
390 
634 
1025 
524 
512 
2S3 

0 

U80C) 
U811 
U813 

!L O)AUA 
L DErE 

FL DERE 

482200 90700 HOW 
474000 40500 HOW 
485200 71200 HrW 

031070 6o8 
021070 6.7 
130570 6.1 

20540 
10460 
2075 

1840 
6146 
1372 

680 
1640 
480 

128 
176 
16 

87 304 524 
292 1720 2982 
106 306 369 

1!I 
590 
196 

488 
683 
512 

UJ14 
U844 

FL 
FL 

DEFF 
FHFLE 

47100 3910 HnW 
462500 40400 HFW 

051070 6.7 
271070 6.4 

2685 
6100 

2738 
4098 

600 
1720 

64 
352 

107 
204 

449 
694 

525 
1562 

224 732 
325 1366 



TABLE A 5.3 (Continued) 

Id Lucatlon Long Lot Wtupe r)ote pH EC TOS TH Cc Mg Na+K Cl 504 HC03 

U999 FL GAlK 451500 447C0 HOW 090370 a 775 a. . . . . . 
U824 TL GARAS 473300 51200 HOW 070570 6.3 3250 2936 1888 576 107 165 142 1744 268 
U830 EL GFFI GHFSCEPE 491500 64e00 .OW 130570 6o? 5760 3300 920 128 146 886 1704 13E 366 
UP-5 PL Gl-AN 480000 43300 HOW 031070 6e4 7250 4228 1080 96 204 1208 1903 448 683 
U827 EL GCrEL 473800 65800 FOW 120570 o 2915 0 0 0 a a 0 a a 
U833 FL GUGNOR 480200 43600 HOW 031070 6o5 13100 7600 2200 144 340 2254 3848 573 781 
U837 =L HAfOUL = 480300 43900 HOW 031070 6o6 6450 3604 1000 128 165 1000 1746 223 585 
Ulo00 FL KaACfl 451500 44900 HOW 090370 e 3525 a * * 
UI00; v-L LEHELY 452600 43800 HOW 100370 7o1 5425 2992 1540 576 24 135 99 1481 183 
U1O0"' FL MCCCILF 4-1300 34800 HDW 260170 7.4 2795 2140 820 224 .35 83 269 117 488 
U100. FL POeLF 444800 44800 HDW 120370 7o0 2755 2522 1680 648 14 80 35S 1556 219 
Uq& cL SAGNOUFN 451200 24q00 HnW 260170 e 2480 2080 740 . . 0 0 . 0 
U) 00 
U1017 

'L SANALE 
EL SAPIRALE 

451100 50200 HOW 
451000 50000 HOW 

090370 7.7 
120370 7o2 

6895 
2925 

8048 
3252 

2220 
1740 

744 
648 

87 
29 

841 
112 

1121 2183 
42 1634 

241 
268 

U954 cL SCAPIF 4731O0 70600 HOW 080570 c 25'5 . .a o 0 a 
UIOII ;L UARRE 451800 74200 HOW 260170 7.1 2718 2120 680 256 10 83 276 145 390 
U.=_6 =L UP 481600 90000 HOW 021070 6.7 14300 8194 2080 272 340 2376 4132 556 1025 
U859 FWMAOE 
U1113 =AR LTPAH 

465600 51400 HI)W 
445200 45200 HOW 

300470 
120370 

* 
7.2 

4980 
2500 

4256 
3300 

1960 
1800 

704 
648 

49 
34 

474 
250 

667 1943 
35 1996 

31 
252 

U8"71 GAFANLE 474700 70300 HFn 120570 6o3 2965 3076 1920 752 10 75 243 15S0 57 
UR66 GALCA IC-.ODTO G0 472600 64600 HOW 110570 7.2 5550 5048 2440 704 165 151 319 2023 256 
U869 GAPAC 491900 65900 IPOW 120570 6a2 2825 1876 720 96 116 230 724 20S 244 
U870 GAPACI 463600 55700 HOW 290470 0 1325 1478 840 . 0 . a 0 
U877 GFLFNSCR 464200 62500 HOW 230570 6o5 3395 3464 2000 656 87 110 71 18C 317 
US60 GAL CHARFERT 471400 43500 OW 050570 794 5570 3498 620 200 29 1348 1427 882 756 
U87f .HFDETS 1_i410V 60100 HOW 300470 6oS 4825 4404 2160 560 184 101 284 1745 195 
U40n3 HELTNsflR 4E4iCO 6?00 '.W 231570 6.2 0 1796 760 80 136 327 554 431 293 
U46$3 GIAP 465600 43600 CW 050570 7o7 3810 3192 900 184 107 819 930 643 854 
URPI GOrIi.LA8E 463900 55700 HOW 290470 o 7500 0 6 0 0 0 6 0 0 

U871 GOPIPAN 485200 71200 HOW 130570 6o2 1240 900 32 32 58 225 241 86 464 
US92 HANPC 475_00 51500 HOW 070570 6.2 3075 3244 2000 656 87 74 71 1706 341 
U893 HAPAnER 475100 43800 HOW 040570 6.0 2460 1604 360 80 39 358 482 232 268 
U897 HT?'OUGHEN 474400 63000 HlW 090470 6.0 2740 3478 2120 752 58 262 71 1673 1171 
U899 HON FIDAQ 482900 51500 HOW 031070 6.6 5800 3660 920 144 136 1030 1476 386 829 
U947 JFSCMME 454300 40400 S 271070 6c2 2000 1406 360 112 19 467 56e 2Ce 439 
Ull KM 300.00 454200 43600 HOW 100370 7.1 2740 2990 1800 664 53 206 99 1569 183 
U1020 KN 310a00 45-1900 43800 HOW 100370 a 2850 a 0 a a a 0 0• 
U907 LAc ACALE 472600 63500 HOW 020570 * 865 0 a a . a a a 
U913 
U914 

MAAS 
MALI, NUGAL 

4f500 42300 HOW 
462800 45800 HOW 

020570 6o5 
020570 6.4 

3080 
2360 

2770 
2200 

1120 
1 00 

240 
576 

126 
38 

614 
18 

1359 
42 

3;0 
1495 

52 
32 

U428 MATAFAN 453400 51200 OW 090370 7o5 2700 948 360 88 34 90 220 el 195 
U96 McCHTC ARAI 473400 40200 HOW 021070 7.2 3160 2602 1240 225 165 446 582 720 780 
U437 MERECGUR 463100 54=00 OW 290470 5.6 169 o 0 o 0 • 0 0 • 
U<IR VERERGUR 4E-100 54900 HDW 290470 a 2180 220 560 16 126 556 624 832 31 
U917 MESFGAWAY 470100 34100 HOW 051070 7.1 3775 2406 1280 160 214 443 781 253 1073 
U970 VTLAGC 473300 45000 HOW 060570 5.6 855 688 160 16 29 186 71 81 463 
U921 VIRRICH 462900 54000 HOW 310370 5.5 2650 3422 1760 672 19 234 28 1561 732 
Uq?2 MIRPcN 475200 4500 HOW 040570 7.7 1313 1492 460 80 63 416 120 15 1439 
U949 MTSFARALE 450100 32600 S 290170 7.4 2865 2604 660 246 29 451 724 170 537 
U924 MITALF 480700 69100 HOW 100570 6-,5 2500 2580 1800 560 97 121 42 1522 435 
U370 MOPAH 461300 35100 OW 271070 6.6 S750 6884 2880 720 262 1426 2599 1534 878 
U1021 MCGOCCR! 46OqO0 40400 HOW 271070 6o9 12000 7402 3200 464 670 e69 3180 972 1561 
U376 MOGOCCRI 460900 40400 OW 271070 6.7 3700 2220 1440 320 157 271 838 162 830 
:'J1023 NUV FANAA 452300 42400 POW 100370 7.1 3130 1524 1000 32 48 303 21 740 170 
U925 OEI 1 483200 52000 HOW 080570 6e3 8650 4976 1040 128 174 1474 2541 405 317 



TABLE A 5.3 (Continued) 

Id Location Long Lot W:,wpe Dot.e pH EC TOS TH Cc MG NoK Cl SC4 MC03 
U9?59 0BeIA" IT 483200 E2000 HOW 080570 6o1 2040 1408 480 48 87 277 355 300 195U930 RACKAN 474600 60300 HOW 
090570 & 3050 a . s . * •U934 SCIMEIRALE 475000 44200 HOW 060570 5.6 2875 
 240 160 32 174 32 14 2! 21;
u96S SEGCS 453700 32600 HOW 270170 7.3 4S650 27944 7240 . - . . . aU933 SEMACE 483700 71000 HOW 120570 6o0 a 2172 680 224 29 289 312 160 854
U9-1 SEMENEIO 473700 40600 HOW 021070 6.2 
 6900 4444 14C0 224 204 1104 1704 620 878
U939 UAMA UEIN 474800 41900 HOW 021070 7ol 3350 2500 640 160 15e 1053 1533 3f3 576U4-!3 UIS-L 480900 52300 OW 070570 e 6900 0 * a a a 0U942 UVALCI 463100 51100 HOW 
020570 7o6 2920 3490 740 
 216 49 510 319 1641 6!-
U943 YAMATS 472700 64700 HOW 120570 • 1875 . . a * a a a aU8 4 YCRAF 461500 42900 HOW 020570 7e8 2860 1992 1020 224 112 395 404 104 1164
U883 YCRILE 473900 71100 HDW 100570 6.8 2325 2396 1620 
 632 10 25 14 1431 195
 



Table A5.3a 

WATER QUALITY DATA FROH TE CENTRAL RANGELANDS, 
1982-1984 

LBI Zdro-

NO. - UNL•NO. techNo. Wn%No. o ECeat 7Ttal 

H1L 
34 

4 
4535 

536 

536 

537 

H3 

538 

10539 

54088-115 

88-l15 
NO-HI5 

G13 

54184 

556 

557 

G16 

-

3 

381 
1 31BUUEDO 
3U76 

Lci 

BUUWOBEol 
BERDI 

81EOI HoPrrAL 

M EY 

SHABE. I RIVER 

I 

BUD 1 

ABOOREY 

MAAS 

WISILBAJEELE 

#9BELET UER 

UETUDNKNICEE # 1 
BELET UEN (NICEE # 2 
EL DK R 

EL DUEM
crO 

WAWALEH 

M 

D OL 

Date 
-

9/2/83 
14/5/84 

14/2/84 

9/2/83 

9/2/83 

10/2/83 

10/2/83 

9/2/83 

15/5/83 

24/9/8326/9/83 

26/9/83
25/10/83 

14/2/84 
14/5/84 

49128 
4/9/83 

15/2/84
14/5/84 
13/5/84 

13/5/84 

13/5/34 

Long 
-

45*.33 

45.33' 

45.33' 

46.3 

451.33' 

44.46' 

44".46' 

45".42' 

46*.06 

48.07'47'.42 

47.571 
45*12' 

45.12' 
45*.12' 

47.15' 

47.15' 
47.26-
47*.321 

47.32' 

47*.37' 

tat 

3*.51' 

3.51 

3%51' 

40.08' 

31.51 

4.Oo' 

4*.00 
, 

4.01' 

4.23' 

5.26'5*.48' 

6.01-
4*.45 

4*.45' 
41.451 

3-.50-

3*.50' 
6.45' 
61.161 

6*.16' 

6*.5' 

IP 

8.2 

7.7 

7.6 

8.0 

8.3 

8.0 

8.1 

8.0 

7.2 

7.67.6 

7.7 
8.3 

7.8 
7.7 

7.5 

7.6 
7.7 

. 
7.6 

7.3 

7.5 

x 106 
(m1) 

2,700 

2,150 

1,900 

3,000 

1,000 

3,100 

3,100 

4,200 

4,250 

6,010
2,800 

6,940 
8,200 

3,200 
1.525 

2,950 

1,470 
3,200 
,0

2,900 

5,850 

3,050 

TDS 

2,508 

2,144 

1,828 

2,060 

960 

3,060 

3,108 

3,808 

-

3,880
3,790 

7,460 
-

2,488 
1,612 

1,744 

1,156 
3,504 
,6',63,468 

7,095 

2,944 

Hardes 
as CaO 3 

800 

Soo/81,088 

1,234 

888 

366 

1,536 

1,440 

2,280 

1,896 

1,000
1,855 

2,660 
2,738 

1,459 
912 

406 

526 
2,123
2,066 

3,084 

1,763 

Ca mg 
284 75 
28433 755
289 89 

387 65 

241 124 

108 85 

629 85 

633 54 

261 109 

275 288 

237 99
715 17 

869 119 
657 321 

365 133 
273 5 
27713 560 
67 58 

115 58 
494 216 
641 113 

869 222 

391 191 

Na 
113 

117.73 
125 

40 

1,500 

16 

45 

50 

690 

375 

667 
42 

751 
769 

193 
44 
44t 

290 

125 
100 
60 

316 

148 

K 
n 

6 

7 

35 

10 

35 

35 

50 

50 

38 
17 

120 

12 

10 
7
7 

50 

42 
13 
20 

28 

14 

Cl 
213 

252 

71 

941 

195 

88 

88 

1,420 

1,392 

827 
96 

436 

3,297 

426 
112
1 2e89 

495 

266 

224 
168 

1,260 

336 

s04 
1,130 

1,3 
893 

1,045 

340 

286 

1,638 

1,749 

506 

440 

507 
1,560 

3,000 

1,580 

1,186 
689 

43 

82 

1,916 
1,806 

1,418 

0 
24 

4 
231 

287 

31 

16 

20 

20 

37 

238 

348 
225 

342 

189 

344 
256well25 

238 

459 

189 

283 

252 

P 
0.44 

04 

0.39 

0.45 

2.7 

2.5 

0.10 

.05 

1eiars 
Diled efl 

Dildwl 

li1Ied well 
Dad well 

Drilled well 

Rirfaoe water 
Hand dg well 

Hand dig well 

Dilled well 

Hand dug well 

illed well 
Hand dug well 

Hand dig well 

Drilled well 

Drilled well 

e 

Drilled well 

Hand dug well 

Hlnd wellDrilled well 
Drilled well 

Drilled well 



Tabie AS.3a (Cnt.) 

o'em UN ted Nnm S 06 T a aM31Ck mg M K 

No.No. 
W idio 

N06 

)EAp 
No. location 

- - - -

Idro-Total 

_--

SuuOin 
tflt Tong 

.-

At. pH 

-

i 10 
6 

)_ 

11 

Hardms 
isCa 3. 

_ 

Ca 

(=2/1) 

g 

AmmnL 
Na 

(U') 

K 

(ma) 

C3 

(Nun 

aO 
(MIA (man 

w3 p 
P40d 

547 

548 

549 

5501 

551 

552 

554 

555 

CS 

GS "USA 

GS 

GO 
G9 403 

G9 403558" 

EL HUR 

A 

Uazo 

HCBI50 

BID BUD 

)MGM 

EL DWIR 

DUS. MA 

[lEA MAM 

MAPES 

cmvl 

CAV 
(EHLU9= 

GHLINSOREL GAL 

4/9/83 

21/9/83 

22/9/83 

23/9/83 

4/82 

23/9/83 

23/9/83 

24/9/83 

4/82 

15/2/83 

15/5/84 

4/82 

15/2/84 
4/82 

16/2/84
23/2/84 

47.00' 

48*.161 

48*.221 

48".32. 

48.321 

48.41 

48".261 

48.201 

46.22* 

46.221 

46.221 

46.36* 

46.36' 
46".421 

46.42' 
45.15* 

3.501 

5*.00 

5%15' 

5*.21, 

5.211 

61.11, 

6.15' 

5°.53* 

5.32' 

5.321 

50.321 

6. 06' 

6.08' 
6*.25' 

6.25' 
4.51* 

8.0 

7.6 

7.6 

7.9 

7.9 

7.6 

7.7 

7.3 

7.9 

7.7 

7.6 

7.7 

7.4 

7.9 

8.0 
7.9 

1,370 

9,770 

650 

2,090 

3,500 

9,060 

2,750 

3,070 

2,250 

2,400 

2,350 

4,900 

5,200 

2,400 

2,400 
1,280 

1,016 

7,940 
272 

1,600 

-

7,510 

3,060 

2,910 

1,400 

1,088 

4,132 

-

1,280 
1,388 

430 

1,457 
215 

457 

- 939 

1,712 

1,721 

1,808 

409 

618 

704 

.1,182 

1,338 

675 

772 
785 

83 

135 

48 

51 

122 

308 

683 

673 

50 

147 

147 

211 

285 

125 

141 
166 

54 

272 
23 

80 

154 

229 

4 

31 

69 

61 

82 

159 

152 

88 

102 
90 

100 

1,585 
7 

183 

274 

1,168 

27 

63 

274 

243 

207 

500 

430 

209 

214 
27. 

25 

96 
6 

47 

76 

51 

24 

48 

28 

18 

19 

39 

17 
22 

17 
8 

138 

1,811 
24 

265 

718 

1,394 

23 

59 

522 

497 

532 

1,211 

1,402 

517 

568 

142 

26 

403 
27 

151 

532 

1,190 

1,470 

1,580 

306 

284 

270 

589 

576 

374 

360 

.428 

445 

323 
182 

165 

135 

201 

243 

281 

173 

487 

294 

124 

344 

159 

201 

229 

51 

5 
20 

1.7 

0.79 

Hand dug well 

Hand dig well 
Hand dig well 

Hand dug well 

Hand dig well 

Hand dIg well 

Hand dig well 

Hand dig well 

Hand dig well 

Drilled well 

Drilled well 

Drilled well 

Drilled well 
Iilled well 

Dilled well 

Hand dig well 

559542 
CGAWK
GUM 

22/2/84
22/2/84 

48.40' 
48.40' 

8.201 
8.20' 

7.8 
7.8 

4,700 
3,250 

3,800 
3,760 

2,366 
1,998 

339 
614 

369 
113 

243 
93 

34 
12 

586 

213 
2,107 

1,854 

229 

143 

Hand dig well 

Drilled well 

S43 
H4 . s-15 

GU1£AXO 

HAUW VILLAGE
SIGCAUC 

22/2/84 

14/2/84
14/2/84 

47.26' 

46.34' 
45.12' 

6".45 

41.12' 
4*.45 

7.5 

7.5 
7.8 

3,100 

3,95C 
3,200 

3,000 

2,616 
2,488 

2.092 

1,000 
1,472 

701 

173 
365 

83 

136 
133 

68 

407 
193 

17 

11 
10 

249 

1,047 

426 

1,697 

406 
1,186 

172 

373 

344 

Hand dug well 

Drilled well 

Drilled well 

544 

E89 

G7#13 . 

. 435 

440 

RIRIF 

AH GUR 

GOIN LABE
LIM 

18/2/84 

4/82 

4/82
4/82 

45.32' 

46.32* 

46'.38 
471.071 

21.49' 

5.451 

5%511 
6".42' 

7.1 

7.8 

7.7 
7.5 

1,200 

3,350 

3,700 
3,400 

736 

-

-
-

346 

846 

2,186 
1,462 

71 

179 

577 
310 

41 

97 

181 
167 

130 

284 

129 
191 

5 

27 

27 
19 

107 

859 

439 

668 

314 

914 

450 

614 

315 

173 

197 

134 

7 

7 

16 

0.50 

0.28 

0.75 

Hand dig well 

Drilled well 

Hand dig well 

Drilled well 

545 

546 

M8 

560 

561 

562 

563 

564 

565 

412 

+ 

GCGOIE 

GVANFALLE 

BALLI 5US1 

31:. 

EL HANER 

G-AA 

AFBKSGUA 
wUaIO0 

XARARC1ERE 

4/82 

4/82 

4/82 

4/82 

4/82 

4/82 

4/82 

4/82 

4/82 

47'.30' 

47".47! 

48. 11' 

481.52' 

480.541 

491.201 

48.45' 
48.33' 

47*.52' 

61.50' 

7*.031 

7.05' 

7.13 

7.141 

6.57' 

6-.30' 
5*.221 

4.39' 

7.2 

7.0 

7.0 

7.8 
8.1 

8.1 

7.7 

7.9 

7.7 

3,400 

2,800 

4,000 

1,200 

800 

13,000 

7,000 

3,500 

2,900 

-

-

-

-

-

-

-

2,140 

2,004 

1,419 

327 

250 

1,654 

2,362 

939 

426 

651 

702 

321 

93 

77 

214 

689 

122 

93 

125 

61 

150 

23 

14 

272 

156 

154 

47 

135 

62 

284 

98 

43 

306 

306 

274 

306 

36 

39 

17 

21 

4 

76 

68 
76 

10 

270 

178 

975 

233 

137 

3,340 

750 

718 

572 

1,922 

1,637 

756 

96 

47 

652 

2,118 

532 

366 

184 

173 

332 

258 

296 

468 

168 

135 

542 

7 

8 

0.2 

13 

7 

43 

51 

4 

1.80 

1.4 

0.75 

0.22 

0.30 

0.48 

L7 

0.35 

Hand dig well 

Hand dig well 

Drilled well 

Hand dig well 

Hand dig well 

Hand dig well 

Hand dig well 

Hand dig well 

Hand dig well 



TABLE A 5.4 - IONIC COMPOSITION OF WELLS IN CENTRAL RANGELANDS, 1970 

Sum end X or cottons end cnions based an imqutvfl 

10 LOCATION DATE SCAT P CA P-NG PNAK SANT PCL P 50S4 P1C03 

U705 
U437 
U707 
U711 
U425 
U708 
U718 
IJ952 
U721 
U726 
U727 
U412 
U956 
U734 
U958 
U1e35 
U960 
U0l 
U962 
tj9e? 
U364 
U964 
U743 
U966 
U752 
U761 
U441 
U756 
U762 
U945 
U764 
U967 
U7L66 
U771 
1J776 
U782 
t)42 " ! 
U7815 
U787 
U791 
J980 
u79e 
U0e1 
Ue01 
U02 
U0? 
IJ982 
U80 
1J64 
IJe07 
Uq0 
U1 I 
UR13
HIe14 

Uq44 

ABAPE1 
AEUCVAG 
ABUOVAG 
AD 
ADACO 
AoAOC 
AMUP 
AROLE 
ARTU0A 
BADVtEN 
SAHADC 
BALLI BUSLE 
EAR MEDEGHE 
BEIRA 
9ELET UEN 
ERCIAN! 

SER-AVO 
6ILIELLE 
810 CULCUL 
BUGDA ACABLE 
SUGDA COSAR 
BUGDA COSAP 
BUGH EARRT 
CHTRCI-IRE 
COSSCLTIRE 
DAE UGAZ 
)ABAO 
DAEARC 
OADKE 
DAG PASARE 
DAM-GIAMALE 
DATA CESE 
DAMAIROT 
OEeLEI 
OIRPI 
n)UMALE
nUSA MAPEB 
DUSA MARES 
EL ASDI 
EL AF GUMASCRREK 
EL EELEL 
FL SILO CAeANE 
EL ETC NEF 
EL EUR 
FL EUJR DAMFR 
EL CAEOPF 
FL COEZAS 
FL CONCURFP 
FL CULET 
FL CAt" 
FL CAUA 
EL r)EPF 
=L fnEFE
FL nE-E 

EL FHFLF 

100570 
230570 
230570 
040570 
290470 
290470 
020570 
110370. 
00=_70 
080570 
300470 
120570 
110370 
100570 
120370 
050570 
100370 
030570 
270170 
280170 
110370 
120370 
130570 
120370 
031070 
030570 
230570 
090570 
300470 
280170 
100570 
030570 
040570 
080570 
040570 
060570 
020570 
020570 
031070 
1301570 
270170 
051070 
270170 
040570 
051070 
021070 
280170 
130570 
090370 
030570 
031070 
021070 
130570 
051070 
271070 

33.95 
35.71 
30.53 

16.87 
39.29 

37923 
43.60 
36.51 

o 
38.20 

37:64 
168025 
32.56 
57.64 
59.83 
45.47 
85.06 
84.59 
36.23 
52.57 

73:08 
79.41 

0 
16.69 

36.28 

23.43 
27.63 
5059 

43.50 
91.03 
147.49 
84.55 

167.31 
24.97 
70082 
67.40 
86.18 
44019 
24.17 
12.32 
34.24 

26.76 
107eS8 
22.82 
31.51 
64-52 

35.27 
17.89 
2.62 

85:21 
83.32 

. 
87.92 
82.40 
26.24 

87.79 

44.81 
19.22 
56.39 
39o48 
58.05 
6409 
47.40 
39.64 
90.36 
15019 

21:85 
40.22 

0 
50*23 

15.41 

23.86 
37o57 
2805 
14.68 
33o-.3 
8o12 
40o1 
21.12 
25.50! 
31000 
55 0.6 
18.B3 
1-,e45 

3o13 
12.97 
29.15 

23.e7 
8:16 
3.50 

10.13 
27.23 

o 

23.49 
26071 
10.51 

9:46 
10.26 

.... 

. 
2.14 

14.71 
28.38 

e 
3.44 

12.67 
26.15 
17.17 
16o69 
4e67 

27.31 
1.84 
-0024 
8:85 

15.17 

25.21 
20009 

0 
2.36 

8 
98.28 

41:07 
17.26 
14.70 

9s.26 
18.43 
11.93 
17.99 
64.49 
41050 
16.26 
20.13 
20.42 
14051 
19084 
52.08 
22.10 

. 
26.74 
22.32 
38.20 
27.92 
26.00 

41:23 
55040 
86088 

5.34 
6.42 

a 
9.94 
2089 

45o37 
. 
e.76 

42.51 
54.63 
26.44 
43.83 
37.28 
8.61 

50.76 
30.12 
0.79 

69.64 
. 

52:95 
39069 

47.41 
. 

36.31 

35.08 
45017 
56.75 
74.06 
48.24 
79.95 
41.40 
14.40 
32.91 
52074 
24.19 
61.05 
71.03 
57.03 
34095 
48076 

. 
49.39 
69.51 
58.30 
61094 
46.77 

33.98 
35098 
30.54 

16:95 
39.21 

0 
37.14 
43.57 
36o50 

. 
38.48 

•
37.64 

168.89 
32.58 
60.50 
58.78 
45*47 
45.91 
84054 
36.23 
52055 

. 
73.14 
79.24 

0 
16.71 

0 
36.30 

23:45 
27.78 
5.54 
43.51 
91003 
147.38 
84.48 
70.16 
25.03 

0 
67.43 
86013 
44017 
24018 
12.29 
34035 

26.74 
107048 
22.91 
31.45 
73.16 

42.3e 
58096 
51.10 

9:44 
11.21 

4o32 
8.28 
61.35 
4
4.17 

a
71.17 
48.0 
72.45 
54o89 
37.43 
4083 
1.29 

33o59 
4.98 
38081 

. 
54.69 
41.38 

0 
38.2E 

70 
'727C 

42.64 
71099 
7.12 
43019 
49.20 
80.33 
33.15 
38.75 
57.52 

24.31 
72.90 
49.80 
53.71 
22.70 
37. 89 

55.21 
78 15 
45e37 
47*02 
60014 

12:93 
24w36 
21.41 

88:20 
87.57 

a 

86.28 
7900 
25.49 

2
81.26 

.24:56 
46072 
22.62 
39.61 
57.13 
8g.43 
73943 
62a63 
87.29 
30.74 

. 
35:47 
56.59 

o 
70M 

20.70 

38.62 
24.36 
13.54 
55061 
49.88 
12.62 
63.07 
55055 
13.73 

0 
66.20 
15.04 
12.16 
1007e 
8.98 

48.13 
4°72. 
14.e7 
11.43 
17.99 
14.83 
9.25 

44:72 
16.68 
27o49 

2.36 
1.22 

9.40 
11.93 
13.16 

14.57 

4.27 
4.38 
4093 
550 
5e44 
5.73 
25.28 
3078 
7v74 
30.45 

9.84 
2.03 

53.87 

6
6.59 

18.74 
3.66 
79.34 

1.21 
092 
7.05 
3.78 
5070 
28.76 

0 
9048 

12.07 
38004 
35e.53 
68.32 
t3,4;8 

29:92 
10.42 
36064 
30.15 
30.61 



TABLE A 5.4 (Continued)
 

Sum and % oP cottons cnd anions based on moqulv/l
 

I LOCATION DATE SCAT P CA P 1G PNAK S-ANI PCL PS04 PHC03 

U995 
U424 
U)830 
UJ25 

EL GAN 
EL GAPAS 
EL GERI GHEISDERE 
EL GHAN 

090370 
070570 
130570 
031070 

. 
44o72 
56.92 
74.09 

. 
64028 
11.22 
6e47 

. 
19.68 
21*10 
22.64 

. 
16004 
67.68 
70e89 

. 
4470 
56.87 
74.23 

. 
8.95 

84.40 
72.31 

* 
81.22 
5005 
12.5e 

9:83 
10055 
iSolO 

U827 
U933 
U1)37 

CEL COCOL 
EL GUGNOR 
FL I-ANDULE 

120570 
031070 
031070 

133:15 
63.43 

5:40 
10.07 

21.00 
21.39 

73.60 
6.54 

133:13 
63.42 

81.42 
77.56 

8.96 
7032 

9:62 
15s12 

U1000 
11002 
U11003 
U1006 
U984 
Uiooe 
01007 

FL KAADO 
EL LEI-EL! 
EL MOCO LE 
EL ROELE 
EL SAGNOUEN 
EL SANALE 
EL SAFIRALE 

090370 
100370 
260170 
120370 
260170 
090370 
120370 

36:61 
17.98 
36.96 

0 
80085 
39.59 

78.51 
62.18 
87.48 

0 
45.92 
81.68 

5:46 
17.75 
3.11 
0 

8085 
6.02 

16.03 
2007 
9.41 
0 

45.23 
12.30 

36.63 
18001 
36.97 

0 
80098 
39.60 

764 
4207 
2.67 
0 

38.99 
2.99 

84:17 
13.52 
87.62 

0 
56.13 
85.92 

8.19 
44041 
9.71 

4:68 
11010 

U854 
U1011 
U56 
UEcze 
UO13 
U971 
U1)66
U69 
U870 
U177 
U560 
U97C 
U403 
U146 
U188 
U31 
U1392 
U19 
U197 
U999U947 

EL SCARIF 
EL UAFRE 
EL UR 
MACLE 

FAR LIEAH 
GAFANLE 
GALCAIC-DOM!OGO 
GAPAD 
GARAOI 
GELENSOR 
GHAL CHAREPR 
GHEDEIS 
GHELTNSOR 
GIAR 
GODINLABE 
GCRIBN 
HANRO 
HAPADERE 
HINOUGHEN 
HCN EIOARJESCP 

080570 
260170 
021070 
300470 
120370 
120570 
110570 
120570 
2q0470
LJOS70 
050570 
300470 
230570 
050570 
290470 
130570 
070570 
040570 
090470 
031070271070 

17:18 
144o84 
59.77 
4600 
41.58 
55a26 
28.68 

44.67 
70.98 
47o47 
29.39 
53059 

16.15 
43609 
22.75 
53.71 
63.1527.49 

74.35 
9037 
58.78 
70.29 
90.24 
63.57 
16.70 

0 
73.28 
14.06 
5087 
1308 
17.13 

9.89 
75e97 
17.55 
69.86 
1103820.33 

4.64 
19.30 
6.74 
6.08 
1o92 

24.55 
33.26 

a 
16.02 
3e37 
31088 
38.05 
16.42 

29:54 
16.60 
14003 
8.93 

17.71
5.80 

21.00 
71.32 
34.48 
23.63 
7.84 
11.88 
50.03 

0 
10.71 
82.57 
9.25 

48037 
66o45 

60.58 
7.43 
68.42 
21.21 
70.91
73.86 

17.19 
144.77 
59:75 
46.67 
41.54 
55.30 
28.75 

a 
44.69 
70*95 
47.53 
29.38 
53058 

16.19 
43.11 
22.80 
56.03 
63.20
27.49 

45.24 
e0040 
31.45 
2.l1 

16.48 
16.25 
70.95 

4.47 
56.6f 
16.83 
53.11 
48.89 

410.94 
4064 
59055 
3e57 
6507e
58.21 

17.57 
800 

67.70 
89.04 
79.69 
76016 
15.14 

. 
83.90 
25.68 
76.44 
30o54 
24e98 

a 
11.06 
82.39 
21.18 
62.17 
12.72
15060 

37.20 
11.61 
0.85 
8085 
3s83 
7.59 
13.92 

11.63 
17.47 
6.73 
16.35 
26r13 

47:00 
12.97 
19.27 
34.26 
21.50
26.18 

U1019 KU 300o00 100370 46.48 71.28 9.45 19027 38.46 792E 84.95 7.80 

U1020 KMI31C.CO 100370 a 0 . . . . . 
U907 
U913 
U914 
U48 
U)910 
U415 
U18 
'JQ17 
U920 
U2I 
U922 
U949 
U924 
U379 
11021 
U376 
110t23 
UQ25 

LAS ACALE 
MAAS 
MALIN NUGAL 
MATAEAN 
MEGHIC ARAT 
MERERCUR 
MERERGUR 
MESEGAWAY 
MPdLAGC 
MIRRPICH 
MIRACK 
MISSAPALE 
mITALF 
"CeAH 
MOGC'C'R! 
MCGCCCRI 
NUP FANAA 
CBEIA ! 

020570 
020570 
020570 
090370 
021070 
290470 
290470 
051070 
060570 
310370 
040570 
290170 
100570 
271070 
271070 
271070 
100370 
OAO!70 

49.03 
32.65 
11.10 
44.19 

0 
35o33 
44.84 
11.27 
45.30 
27.26 
34.27 
41.18 
119o47 
107.34 
40066 
18.72 
84.78 

24:42 
88.03 
39.56 
25.41 

0 
2.26 

17.80 
7.08 

74.02 
14.64 
35.82 
67.86 
30.07 
21.57 
39.27 
8.53 
7o53 

21:13 
9s57 
25.19 
30.71 

0 
29.33 
39.24 
21.16 
3.52 

19.01 
6.96 
19.37 
18003 
51.33 
31.75 
21.09 
16.88 

54:44 
2.40 
35.25 
43.88 

0 
68.42 
42.25 
71.76 
22.46 
66.35 
57.22 
12.77 
51.89 
27o10 
28.98 
70.38 
75e59 

49.04 
4.80 
11.08 
44.1? 

0 
35.41 
44.66 
11.28 
45.29 
27.28 
32.74 
40009 
119054 
135.40 
40.59 
18.79 
85.21 

80.37 
24.62 
55.93 
37.11 

0 
49064 
49.04 
17.74 
1.74 

12.39 
62.30 
2.95 
61.24 
66.16 
58.16 
3.15 

84.00 

16:56 
64056 
15.22 
33094 

. 
48.92 
11.74 
14.96 
71.76 
1.13 
10.81 
79.10 
26.72 
14.95 

8.'1 
82.02 
9o0 

3.08 
10.82 
28.85 
28.95 

1.44 
39.21 
67.31 
26.50 
86.48 
26.89 
17.95 
12.04 
18.90 
33.53 
14.84 

6010 



TABLE A 5.4 (Continued) 

Sum and X oP cotions crd onion boned on-nquiv/1 

T0 LCCATION DATE SCAT PCA PNG FNAK SANI P0cL PS04 P-MC03 

U9258 
U970 
U974 
u19c8 
u9--
U931 
U92; 
U452U942 

CEBTA II 
I ACKAN 
SCIMBILE 
SEGIS 
SEMADE 
SEMEMETC 
UAHA US1N 
UISILUIALO 

080570 
090570 
060570 
270170 
120570 
021070 
021070 
070570020570 

21.59 
a 

17.30 

26:13 
75.95 
66.51 

054.34 

11.09 
0 

9a23 

42:78 
14.72 
1200 

19.84 

33.13 

82.70 
. 
.13 

22.09 
19016 

7.35 

55.77 
9 
8.07 

4.o5 
e3o20 
e8.83 

72.81 

19.44 
0 
4e57 

. 
26.12 
75.30 
66.53 

.54.35 

51.43 
0 
8.64 
3 . 

33.65 
63.74 
64.91 
616.53 

32.13 
6"" 

12.72 

12:75 
17.14 
11005 

62:86 

t6944 

78.64 

53.60 
19.11 
24.05 

" 20.60 

U943 
Use4 
U883 

YAMATS 
YOPAF 
YCRILE 

120570 
0205-70 
100570 

37.56 
33.45 

.o 
29.76 
94029 

24.52 
2.46 

• 
45.72 
3.25 

a 
32:63 
33.38 

34:88 
1018 

. 
6.64 
89.24 

" 
56.48 
9.58 



TABLE A 5.4 (Continued) 

VARIABLE K MEAN STO DEV SUM MINIMUM MAXIMUM 

PH'. 94 6968936170 059171R391 62808000000 5.40000000 7oeOO0 0 

HC03 9 459al8020833 346.40876937 44081.3000000 24940000000 1561. 00000000 

S04 97 914645051S46 779o90289969 88701o7000000 140180000000 2790900000000 

CL S7 815.91958763 925o13182379 79144.2000000 14.00000000 4203e00000000 

CA 97 245070103092 254.72175035 3353300000000 16.00000000 808000000000 

MG 97 128o39196907 161.05777399 12454.7000000 4.80000000 1312*00000000 

NAK 97 S36.91855670 538o78593641 5208lo000000 6060000000 2712.00000000 

1TN02 1:361.54901961 963.12321603 138878.0000000 120.00000000 7240.00000000 

TDS 1O2 3384o9607847t 3166o5572302 345266s0000000 156.00000000 2794.s00000000 

EC 120 4322e60000000 4731.67842270 518712*0000000 32000000000 45650o00000000 

CORPELATION COEFFICIENTS / PROS > IRI UNCER NO=PHO / NUMBER OF OBSERVATIONS 

PH HCc3 S04 0.- CA MG NAK T l)S EC 

PH 1.00000 
000000 

94 

0.15782 
e13g 

89 

0.24956 
0.0177 

90 

0.04277 
0.6890 

90 

0.21900 
0.0381 

90 

007579 
Oo4777 

90 

0&12933 
0.2244 

90 

0.23079 
00277 

91 

0.23482 
0.0251 

91 

O 14254 
0e753 

92 

14CC3 0I0.1-782 
Oo1396 

89 

1.0000 -0.29836 
00000 0. 0032 

96 96 

0.34988 
000005 

96 

-0.23151 
0.0232 

96 

0.18573 
O00700 

96 

0.36149 -002738 
0.0003 0.7912 

se 96 

0.17E45 
0073 

96 

0o28200 
000059 

94 

SC4 0.24956 -0.29836 
0*0177 00032 

90 96 

1.00000 -0.00002 
0.0000 0.9937 

97 97 

0.84529 
0.0001 

97 

0.22-=13 
0026e 

97 

008502 
0o4077 

97 

0.82894 
000001 

97 

O5789Q 
oCCO 

97 

0.26311 
CoO0I0 

95 

CL 0o04277 
0.690 

90 

0934988 
0.0005 

9% 

-000082 
0.9937 

97 

1.00000 
00000 

97 

-012238 
0.2224 

97 

05C826 
0.0001 

97 

0.91322 
0.0001 

97 

0o31769 
0,0015 

97 

0.75622 
090001 

97 

0.92359 
0.0001 

95 

CA 0.21900 -0.23151 
000381 0e0232 

90 96 

0.84529 -0.12238 
000001 0,2324 

97 97 

1.00000 
0.0000 

97 

0o.1141 -0.12314 
0.2490 0.2295 

97 97 

0o83594 
000001 

97 

0.42079 
00001 

97 

0o12061 
0.2443 

95 

MG 0* 0 7g!7 9  
0.4777

90 

0e.18573 
0.0700 

96 

0o22513 
00266 

97 

0.50826 
000001 

S7 

0oll8* 
0.2480 

97 

100©000 
0.0000 

Q7 

O.39067 
0.0001 

97 

0.44217 
0.0001 

97 

0.46466 
000001 

97 

0.055331 
00001 

95 

NA K 0.12933 
0.2244 

90 

0.36149 
000003 

9s 

000507 
0.4077 

Q7 

0.91322 -0.1221* 
0.0001 0.2295 

97 97 

0.39067 
OCOO 

97 

1.00000 
000000 

97 

0.24948 
0a0137 

97 

0.74547 
0.0001 

97 

0.85898 
000001 

95 



TABLE A 5.4 (Continued) 

CORRELATION COEFFICIENTS PPR1B > IRI UNDER H0:RI4O=0 / NIMBER OF OBSERVATIONS 

PH HC03 SO4 . CA MG NAK 14 lOS EC 

.Tt4 
: 

0o23C79 
00277 

91 

-0002738 
0.7912 

4;6 

0.82894 
0.0001 

97 

O.31769 
0o0015 

97 

0.83594 
0.0001 

97 

0.44217 
0.0001 

97 

024948 
0.0137 

97 

1.00000 
0.0000 

102 

O.85671 
0.0001 

102 

0.e7905 
0.0001 

100 

TOS e23482 
O.C251 

91 

0.17545 
0e073 

sf 

0.57899 
0.0001 

97 

0.75622 
0.0001 

97 

0.42079 04e466 
0 "000100001 

97 97 

0.74547 
00001 

97 

0.85671 
060001 

102 

ieO0000 
0.0000 

102 

0.96167 
0.0001 

100 

,EC Oe14254 
0. 1753 

92 

0.28200 
000059 

94 

0.26311 
000100 

95 

0.92359 
0.0001 

95 

0.12061 
0.2443 

95 

055331 
0. 0001 

95 

0.85898 
0.0001 

95 

0.75905 
00001 

100 

0e6167 
00001 

100 

1.00000 
000000 

120 



OF WELLS'INIC OOM MITION IN THE CUMAL RANGEAND, 1982-1984 
Upper line neg/l, lower 

Sanple 
No. Location Date Ca mg Na K Cl H003 504 Cat An tE 

M4 GACM0O 14/5/84 35.6 6.8 3.0 0.4 7.0 2.8 35.3 45.8 45.1 0.8 

77.7 14.8 6.6 0.9 15.5 6.2 78.3 
Hi BJUO BERDE 9/2/83 14.1 6.1 4.9 0.3 6.0 0.4 23.5 25.4- 29.9 8.1 
B381 55.5 24.0 19.3 1.2 20.1 1.3 78.1 

B534 BU311 BERIE HOIrrAL 14/2/84 19.3 5.3 1.7 6.2 2.0 4.7 21.7 26.5- 28.4 3.5 

72.8 20.0 6.4 0.8 7.0 16.5 76.4 

H4 MOG=REY 9/2/83 12.0 10.2 65.2 0.9 26.5 0.5 7.1i 88.3 34.1 ,44.3 

U376 13.6 11.6 73.8 1.0 77.7 1.5 20.8 

B535 SAB8ELI RIVER 9/2/83 5.3 7.0 0.7 0.3 5.5 0.3 6.0 13.3 11.8 6.0 

39.8 52.6 5.3 2.3 46.6 2.5 50.8 -

B536 1JGII 10/2/83 31.4 7.0 2.0 0.9 2.5 0.3 34.1 41.3 36.9 5.6 

16.9 4.8 2.2 6.8 0.8 92.4 

B537 3iQE I 10/2/83 31.6 4.4 2.2 0.9 2.5 0.3 36.4 39.1 39.2 0.1 

80.8 11.3 5.6 2.3 6.4 0.8 92.9 : 

H3 ABOREY 9/2/83 13.0 9.0 30.0 1.3 40.0 0.6 10.5 53.2 51.1 2.1 

24.4 16.9 56.3 2.4 78.3 1.2 20.5 

B538 MAXAAS 15/5/83 13.9 23.7 16.3 1.3 39.2 3.9 9.2 55.2 52.3 - 2.7 

25.2 42.9 29.5 2.4 75.0 7.5 17.6 
1010 ISIL 24/9/83 11.8 8.1 29.0 1.0 23.3 5.7 10.6 49.9 39.6 11.5 

23.6 16.2 58.1 2.0 58.8 14.4 26.8 

B539 BAJEELE 26/9/83 35.7 1.4 1.8 0.4 2.7 3.7 32.5 39.3 28.9 5.1 

90.8 3.6 4.6 1.0 6.9 9.5 83.5 
B40 #9 26/9/83 43.3 9.8 32.6 3.1 12.3 5.6 67.5 88.9 80.4 5.0 

48.8 11.0 36.7 3.5 15.3 7.0 77.7 

H8-915 BEtEr UEN 25/10/83 32.8 26.4 33.4 0.3 92.9 3.1 32.9 92.2 128.9 16.2 

35.3 28.4 36.0 0.3 72.1 2.4 25.5 
88-615 BEEz uEN 14/2/84 18.2 10.9 8.4 0.3 12.0 5.6 24.7 37.8 42.3 5.6 

UNICEF #1 48.1 28.8 22.2 0.8 28.4 13.2 58.4 

5S-H15 BEErLI 14/5/84 13.6 4.6 1.9 0.2 3.2 4.2 14.3 20.3 21.7 3.3 
1NICEF #2 67.0 22.7 9.4 1.0 14.7 19.4 65.9 



j~. tLml.J~awie 

sanple
No. Location Date Ca Mg Na K Cl S)4 Cat An %EHKD 3 

B548 EL HER 21/9/83 6.7 22.4 68.9 2.5 51.0 5.3 8.4 100.5 64.7 21.7 
6.7 22.3 68.6 2.5 78.8 8.2 13.0 

B549 SAQJIRD 22/9/83 2.4 1.9 0.3 0.2 0.7 3.0 0.6 4.8 4.3 5.5 

50.0 39.6 6.3 4.2 16.3 69.8 14.0 
B550 HBBIO 22/9/83 2.5 6.6 8.0 1.2 7.5 2.7 3.1 18.3 13.3 15.8 

13.7 36.1 43.7 6.6 56.4 20.3 23.3 

B551 HOBSIO 4/82 6.1 12.7 11.9 1.9 20.2 2.2 11.1 32.6 33.5 1.4 

18.7 39.0 36.5 5.8 60.3 6.6 33.1 

B552 BUD BJD 23/9/83 15.4 18.8 50.8 1.3 39.3 3.2 24.8 86.3 67o3 12.4 
17.8 21.8 58.9 1.5 58.4 4.8 36.8 

B553 XINGOD 23/9/83 34.1 0.3 1.2 0.6 0.6 4.0 30.6 36.2 35.2 1.4 
94.2 0.8 3.3 1.7 1.7 11.4 86.9 

B554 EL DIBIR 24/9/83 33.5 2.6 2.7 1.2 1.7 4.6 32.9 40.0 39.2 1.0' 
83.8 6.5 6.8 3.0 4.3 11.7 83.9 

8555 DUJ5 MAREB 4/82 2.5 5.7 11.9 0.7 14.7 2.8 6.4 20.8 23.9 6.9
 

12.0 27.4 57.2 3.4 61.5 11.7 26.8 

GS OUSA MAREB 15/2/84 7.3 5.0 10.6 0.5 14.0 8.0 5.9 23.4 27.9 8.8 
31.2 21.4 45.3 2.1 50.2 28.7 21.1 

G5 DUSA MAREB 14/5/84 7.3 6.7 9.0 0.5 15.0 4.8 5.6 23.5 25.4 3.9 

31.1 28.5 38.3 2.1 59.1 18.9 22.0 
GS CAA 4/82 10.5 13.1 21.7 1.0 34.1 2.0 12.2 46.3 48.2 2.0
 

22.7 28.3 46.9 2.2 70.7 4.1 25.3 

G8 CAM I:)/2/84 14.2 12.5 18.7 0.4 39.4 5.6 12.0 45.8 57.0 10.9 

31.0 27.3 40.8 0.9 69.1 9.8 21.1 
G9 GIELnISR 4/84 6.2 7.2 9.1 0.6 14.6 2.6 7.8 23.1 25.0 4.0
 
UN403 26.8 31.2 39.4 2.6 58.4 10.4 3L2
 

G9 GHELmR 16/2/84 7.0 8.4 9.3 0.4 16.0 3.2 7.5 25.1 26.7 3.1 
UN403 27.9 33.5 37.1 1.6 59.9 12.0 28.1 

558 EL GAL 23/2/84 8.3 7.4 1.2 0.2 4.0 3.8 8.9 17.1 16.7 1.2 

48.5 43.3 7.0 1.2 24.0 22.8 53.3
 
559 GARDE 22/2/84 16.9 30.4 10.0 0.9 16.5 ".8 43.9 58.2 64.2 4.9
 

29.0 52.2 17.2 1.5 25.7 5.9 68.3 
B542 GRDE 22/2/84 30.6 9.3 4.0 0.3 6.0 2.3 38.6 44.2 46.9 3.0 

69.21 21.0 9.0 0.7 12.8 4.9 82.3 



Table A5.5 (Cont.) 

Sanple 
No. Tocation 

Dea 
r~te Ca Mg Na K C1 "003 504 Cat 

AnM %E 

G13 EL CHERE 4/9/83 3.3 4.8 12.6 1.3 13.9 3.9 0.9 22.0 18.7 8.1 

15.0 21.8 57.2 5.9 74.3 20.9 4.8 

B541 EL IIERE 15/2/84 5.7 

33.5 

4.8 

28.2 

5.4 

31.8 

1.1 

6.5 

7.5 

44.9 

7.5 

44.9 

1.7 

10.2'.1 

17.0 16.7 0.9 

B547 OSANGM4N 4/9/83 4.1 4.4 4.3 0.6 3.9 7.3 0.5 13.4 11.7 6.8 

30.6 32.8 32.1 4.5 33.3 62.4 4.3 

--H4 HALCAN VILLAGE 14/2/84 8.6 11.1 17.7 0.3 29.5 6.1 8.5 37.7 44.1 7.8 

22.8 29.4 46.9 0.8 66.9 13.8 19.3 

H8 SGALCW 14/2/84 18.2 10.9 8.4 0.3 12.0 5.6 24.7 37.8 42.3 5.6 

H15 

B544 WRIRXF 18/2/84 

48.1 

3.5 

28.8 

3.4 

22.2 

5.6 

0.8 

0.1 

28.4 

3.0 

13.2 

5.2 

58.4 

6.5 12.6 14.7 7.7 

27.8 27.0 44.4 0.8 20.4 35.3 44.2 

H9 MAREER GUR 4/82 8.9 8.0 12.3 0.7 24.2 2.8 19.0 29.9 46.0 21.2 

UN435 

UN440 GODIN LABE 4/82 

29.8 

28.8 

26.8 

14.9 

41.1 

5.6 

2.3 

0.7 

52.6 

12.4 

6.1 

3.2 

41.3 

9.4 50.0 25.0 33.3 

57.6 29.8 11.2 1.4 49.6 12.8 37.6 

143 GOWLALLD 4/82 15.5 

40.8 

13.7 

36.1 

8.3 

21.8 

0.5 

1.3 

18.8 

55.6 

2.2 

6.5 

12.8 

37.9 

38.0 33.8 5.8 

B545 OMWIE 4/82 32.5 10.3 5.9 0.9 7.6 3.0 40.0 49.0 50.6 1.0 

65.6 20.8 11.9 !.8 15.0 5.9 79.1 

9546 GNA FPALLE 4/82 35.0 5.0 2.7 1.0 5.0 2.8 34.0 43.7 41.8 2.2 

80.1 11.4 6.2 2.3 12.0 6.7 81.3 

148 BALLI BOLE 4/82 16.0 12.3 12.3 0.4 27.5 5.4 15.8 41.0 48.7 8.6 

UN842 

9560 JIRIBEN 4/82 

39.0 

4.6 

30.0 

1.9 

30.0 

4.3 

1.0 

0.5 

56.4 

6.6 

11.1 

4.2 

32.4 

2.0 11.3 12.8 6.2 

40.7 16.8 38.1 4.4 51.5 32.8 15.6 

8561 EL HAMMER 4/82 3.8 
54.3 17.1 

,_.9 

27.1 

0.1 

1.4 

3.9 

40.2 

4.8 

49.5 

1.0 

10.3 

7.0 9.7 16.2 

B562 . AW 4/82 10.6 22.2 13.3 1.9 94.1 7.6 13.6 48.1 115.3 41.1 

22.0 46.4 .27.7 4.0 81.6 6.6 11.8 



Table A5.5 (Cont.)
 

"anle 
NO. [ocation Date Ca M N K Cl. aw)3 so 4 Cat An IE 

B563 AF akIMOO -4/82 34.4 12.8 13.3 1.7, 21.1 2.8 44.1 '62.0 68.0 4.5 
55.5 20.3 21.5 2.7 31.0 4.1 64.8 . 

&564 EBIo 4/82 6.1 12.7 11.9 1.9 20.2 2.2 11.1 32.6, :33.5 1.4 
18.7 39.0 36.5 5.8 60.3 6.6 33.1 

B565 XARCHEEERE 4/82 4.6 3.9 13.3 0.3 16.1 8.9 7.6 22.1 32.6- 19.2 
20.8 17.6 60.2 1.4 49.4 27.3 23.3 

N4 GACAXO 4/5/84 24.7 17.8 4.3 0.3 6.3 3.1 39.9 47.1 49.3 2.3 
52.4 37.8 9.1 0.6 12.8 6.3 80.9, 

B556 1W.WALEH 3/5/84 32.0 9.3 2.6 0.5 4.7 4.6 37.6 44.4 46.9 2.7 
72.1 20.9 5.9 1.1 10.0 9.8 802 

B557 WUGALj 13/5/84" 43.4 18.3 13.7 0.7 35.5 6.0 40.8 76.1 82.3 3.9 

57.0 24.0 18.0 0.9 43.1 7.3 49.6 
G16 IXQOOE 13/5/84 19.5 15.7 6.4 0.4 9.5 4.1 29.5 420 _43.1 1.2 

46.4 37.4. 15.2 1.0 22.0 9.5 68.5 



Table A5.6 

NITRATES & FLOURIDES IN THE CENTRAL RANCELAND
 

mg/il Water 
Location Date N03-N F Source 

OARDHO 1 14.2.81 7 2.3 Drilled well 

OARDHO 2 14.2.81 7 2.4 Drilled well 

QARDHO 14.2.81 10 2.4 Drilled well 

HALIN 14.2.81 nd. 2.8 Spring 

GAROWE 15.2.81 nd. 3.0 Drilled well 

GAROWE 15.2.81 7 1.5 Hand dug well 

GAROWE 15.2.81 5 1.2 GTZ Drilled well 

BURTINLE 16.2.81 2 2.6 Drilled wall 

BURIQAP 16.2.81 0.2 2.7 Drilled well 

8 km N GALKAYO 16.2.81 2 2.7 Drilled well 

HOTEL BULSHO 16.2.81 16 3.0 Hand dug well 

GHELINSOR I 16.2.81 6 1.8 Drilled well 

GHELINSOR II 16.2.81 5 1.7 Drilled well 

ADADO 16.2.81 4 .1.9 Drilled well 

GODINLABE 16.2.81 nd. 1.1 Drilled well 

DUSA MAREB I 16.2.81 8 0.8 Drilled well 

DUSA MAREB II 16.2.81 4 1.!2 Drilled well 

AWSWEYNE 17.2.81 0.2 2.0%2 Drilled well 

GALACAD 17.2.81 5 1.6 Drilled well 

MAREER-GUR 5.4.82 7 0.5 Drilled well 

GODINLABE 5.4.82 7 0.3 Hand dug well 

CADADO 5.4.82 5 0..8 Drilled well 



Table A5.6 (Cont.)
 

Location 


GALINSOR 


GOWLALLO 


QARGOIE 

GANA FALLE 


BALLI BUSLE 


JIRIBAN 


EL HAMMER 


GARCADO 


HOBBIO 


XARAR DHEERE 

MOQOREEY 

SHABELLI RIVER 

BUGDA I 

BUDGA II 


ABOOREY 


BUULO BERDI 


'ADate 


5.4.82 


6.4.82 


6.4.82 


8.4.82 


8.4.82 


9.4.84 


9.4.84 


9.4.82 


10.4.82 


10.4.82 


9.2.83 


9.2.83 


10.2.83 


10.2.83 


9,2.83 


9.2.83 


mg/l 


N03-N 


20 


16 


7 

8 

0.2 


13 

1 

43 


51 

4 


Water
 

F Source
 

- Drilled well 

0.8 Drilled well
 

1.8 Hand dug well 

1.4 Hand dug well
 

0.8 Drilled well
 

0.2 Dug well
 

0.3 Dug well
 

0.5 Hand dug well
 

1.7 Dug well 

0.4 Hand dug well
 

0.39 Drilled well
 

0.45 Surface water
 

2.7 Hand dug well
 

2.5 Hand dug well
 

0.10 Drilled well 

0.44 Drilled well 



Fig. A5.1 

EC VERSUS TDS FOR CHLORIDE AND SULFATE WATERS 

IN CENTRAL RANGELANDS 
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Water quality of Somali wells Figure A.5.2 

TOS PLOT OF DO*C SY:53IL IS VALUE OF AREA 
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Water quality of Somali wells 
SANI=S04/42+HCO3/61+CL/35.5 
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Water quality of Somali wells 
SCAT=MG/12.16+CA/20.04+NA/23+K/39.1 Figure A5.2B 

EC PLOT OF ICV3ACAT SYMO3L IS VALLE CF AREA. 
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Figure A.5.b. I nlc composition of the Qc-area in the geological map 
(See Plate 15) 
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Figure A.5.6 Ionic composition of the Et-area in the geological map
(See Plate 15) 
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Fig. A5.7 

RELATIONS BETWEEN CALCIUM AND SULFATE 

IN THE Et- AREA OF THE CENTRAL RANGELANDS 
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EC !logC 

Water quality of Somali welts 

Plot of 10 logged values against normal scores from ranks 
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c Water quality of Somali wells 
Plot of 10 logged values against normal scres from ranks 

Figure A-5.9 
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