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1 | Dikhil Hambola Mr. Walho Gada Walho Agna

2 | Dikhil Daguirou Mr. Mohamed Hamad Moussa Ararou

3 | Dikhil Seki Sabir Mr. Moussa Gouro Al Sabir

4 | Dikhil Afka Araba Mr. Djama Guedi Dideh Harou

5 | Dikhil Zinamale Mr. Helem Hamad Hachim Ado Bouyi

6 | Dikhil Kouta Bouya Mr. Mohamed Abass Hassan Kouta Bouya

7 | Dikhil Kouta Bouya Mr. Abdoulkader Witti Mohamed | Afahtou

8 | Dikhil Mindil Mr. Mohamed Sougueh Barreh | Madal

9 | Dikhil Guerassoliso Mr. Ali Boulssa Guerassoliso
10 | Dikhil Zinamale Mr. Hamed Boulssa Barhabe Dalilali
11 | Dikhil Zinamale Ms. Fatouma Hamad Moussa Adaitou
12 | Dikhil Mindil Mr. Houssein Barreh Kayad Moussayti Koma
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24 | Arta Helbahey Mr. Ahmed Waiss Robleh Helbahey
25 | Arta Petit Bara Mr. Okal Elmi Miguil Omar Jagaa
26 | Arta Petit Bara Mr. Abdallah Waiss Robleh Gued Balaran
27 | Arta PK30 Mr. Djama Dirir Wais Gabanass
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SUMARRAY OF WELL CONDITION

LOCATION: | UNDA YAGGOURI | DATE: |
4
o
s
m
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 ANN0-144m
AN 5 STEP TEST
A A lbasalt terace NO WATER
NN
A~ A Iblock lava
AWAY
A AN Thard and tight
AN Jerack is rare NO WATER
AN A Qup to 50m 24 HOURS CONTINUOUS UP LIFT
AR NO WATER
A AN Islightly weathered
NN
50 A AN llow permeability
NN
NNN
NN
NNN
AN RECOVERY TEST
NAN NO WATER
NN
NNN
NN
NNN
NN
NNN
AR WATER QUALITY
100 NAN NO WATER
NN
NNN
NN
NNN
NN
NNN
NN
NNN
NN
NNN
X X X|144-158m
150 X X X]tuff compact
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SUMARRAY OF WELL CONDITION

LOCATION: | SABALLOU

DATE: | 2-3NOV, 2010

GEO MARK

LITHOLOGY

WATER LEVEL

SUMMARY OF WATER PUMP TEST

0] |ooo]0-25

00 o0 | sand Gravel

0 0 o [Old terrace deposit
0 0 0 [High permeability
0 0 0 [rich aquifer

000
000

25--75

Cretaceous base rock
508 loose and soft
High permeability

75

SW.L= 16.75

DWWL= 24.05

5 STEP TEST
PROPER Q=6.5 L/S
DRAW DOWN= 4.2 M

24 HOURS CONTINUOUS UP LIFT

Hole Bottom

Remark
Drilling stopped 75m in depth.

Reason is Possibility to reach salt water layer

below 75m deep.

EH10-4

UPLIFT Q= 6.5 L/S
TOTAL Q=561.6 M®/ 24 HOURS
DRAW DOWN=4.13M

TRANSIMISIVITY=115.2M*/DAY

RECOVERY TEST

REMAINING W L= 24.05 M
RECOVERY TIME= MIN
TRANSIMISIVITY=146.6M*/DAY

WATER QUALITY

EC= 90.3 " s/M
PH= 7.33

TEMPERATURE= 39.8 C°







Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 16.75
Q Record Keeper
A 2.9 44 6.7 8 11
Duration —
(min) @ — @ @
5=l 1.96 3.70 5.15 6.13 7.10
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 16.75 0.00 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13
5 18.36 1.61 19.87 3.12 21.38 4.63 22.47 5.72 22.93 6.18
10 18.59 1.84 20.32 3.57 21.65 4.90 22.76 6.01 23.12 6.37
15 18.65 1.90 20.41 3.66 21.73 4.98 22.83 6.08 23.15 6.40
20 18.71 1.96 20.43 3.68 21.84 5.09 22.86 6.11 23.17 6.42
25 18.71 1.96 20.44 3.69 21.87 5.12 22.87 6.12 23.22 6.47
30 18.71 1.96 20.45 3.70 21.88 5.13 22.88 6.13 23.35 6.60
35 18.71 1.96 20.45 3.70 21.88 5.13 22.88 6.13 23.44 6.69
40 18.71 1.96 20.45 3.70 21.89 5.14 22.88 6.13 23.56 6.81
45 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.67 6.92
50 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.72 6.97
55 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.78 7.03
60 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.85 7.10
70 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.85 7.10
80 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.85 7.10
90 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.85 7.10
100 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.85 7.10
110 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.85 7.10
120 18.71 1.96 20.45 3.70 21.90 5.15 22.88 6.13 23.85 7.10
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 9:40-11:40 11:40-13:40 13:40-15:40 15:40-17:40 17:40-19:40
EC(u s/cm) 90.3m S/M 90.3m S/M 90.3m S/M 90.3m S/M 90.3m S/M
PH 7.33 7.33 7.33 7.33 7.33
Temp 39.8 39.8 39.8 39.8 39.8
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Sabbalou Step Drawdown Test

Drow Down (m)

0.0

100

200

Time (min)
300 400 500 600

700

05

1.0

1.5

0-0-0-0-0-[1

20

25 A
30

35

40
45 -
50

5.5

6.0
6.5
7.0 A
75

8.0

Draw Down (m)

0.01 -

0.1

S-Q Curve

Proper Q=
Q (L/S) 6.5 L/S

A 4

100

10
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Continuous Pumping Test

Site Name: SABALLOU Date: 2-3NOV, 2010
Static Water Level: 16.75 M
Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 16.75 0 1440 0 20.88 413
1 18.36 1.61 1441 1 19.11 2.36
2 18.59 1.84 1442 2 18.55 1.8
3 18.65 1.90 1443 3 18.13 1.38
4 18.70 1.95 1444 4 17.9 1.15
5 18.73 1.98 1445 5 17.54 0.79
10 18.8 2.05 1450 10 17.21 0.46
15 18.97 2.22 1455 15 17.02 0.27
20 19.07 2.32 6.7 1460 20 16.98 0.23
25 19.13 2.38 1465 25 16.92 0.17
30 19.15 2.40 6.5 1470 30 16.88 0.13
40 19.18 243 1475 35 16.84 0.09
50 19.22 247 1480 40 16.8 0.05
60 19.27 2.52 1485 45 16.78 0.03
90 19.33 2.58 1490 50 16.76 0.01
120 19.39 2.64 6.5 1495 55 16.75 0
150 19.66 2.91
180 19.74 2.99
210 19.8 3.05
240 19.86 3.1 6.5
300 19.89 3.14
360 19.91 3.16
480 19.93 3.18 6.5
600 19.94 3.19
720 19.97 3.22
840 19.99 3.24
960 20.2 3.45
1080 20.36 3.61
1200 20.44 3.69 6.5
1320 20.56 3.81
1440 20.88 413 6.5
Time (mim)
0 200 400 600 800 1000 1200 1400
0 —e— Contimuous Pumping Test €
24 hours ~
—B— Recovery Test §
2 a
g
T1TT ? ¢ —— a
4 +
6 L
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Continuous Pumping Test LOG- DG

Site Name SABALLOU

Contimuous Pumping Test 24 hours

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL- m) (L/s)
0 16.75 0
1 18.36 1.61
2 18.59 1.84
3 18.65 1.90
4 18.70 1.95
5 18.73 1.98
10 18.8 2.05
15 18.97 2.22
20 19.07 2.32 5.1
25 19.13 2.38
30 19.15 2.40
40 19.18 243
50 19.22 247
60 19.27 2.52
90 19.33 2.58
120 19.39 2.64
150 19.66 2.91 5.1
180 19.74 2.99
210 19.8 3.05
240 19.86 3.11
300 | 19.89 3.14 Transmissivity (T) = 0.183%Q/A S
360 19.91 3.16 (Jacob Method)
480 19.93 3.18 5.1
600 19.94 3.19 Q= 440.6 m3/d
720 19.97 3.22
840 19.99 3.24 Time(min) | Drawdown(m)
960 20.2 3.45 S1 10 2
1080 20.36 3.61 5.1 S2 100 2.7
1200 20.44 3.69
1320 20.56 3.81 T= 115.2 m3/d/m
1440 20.88 413 5.1
24 hours CONTINUOS PUMPING semi log DG
0
_ ‘I /g
® ¢ s0e 12 ¢
Mmm |4 §
B
“’0 14 §
a
5
1 10 100 1000 10000

Time (mim)
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Site Name SABALLOU

RECOVERY Pumping Test LOG- DG (Recovery)

Recovery Test

Total

El d Elapsed Water Draw
'I?ipr:: Time Level Down t/t
. (min) | (GL-m) | (GL-m)
(min)
1440 0 20.88 413
1441 1 19.11 2.36 1440
1442 2 18.55 1.8 720
1443 3 18.13 1.38 480
1444 4 17.9 1.15 360
1445 5 17.54 0.79 288
1450 10 17.21 0.46 144 Transmissivity (T) = 0.183%*Q/A S
1455 15 17.02 0.27 96 (Theis Method)
1460 20 16.98 0.23 72
1465 25 16.92 0.17 58 Q= 440.64 m3/d
1470 30 16.88 0.13 48
1475 35 16.84 0.09 41 Time(min) | Drawdown(m)
1480 40 16.8 0.05 36 St 10 -0.25
1485 45 16.78 0.03 32 S2 100 0.3
1490 50 16.76 0.01 29
1495 55 16.75 0 26 T= 146.6 m3/d/m
Recovery test semi log DG
-0
N\ 0.1
\ - 02
\ 03§
- 04 §
L J [e]
- 0.5 o
2
\ 06 8
o
\\ - 0.7
. \ - 08
- 0.9
1
1 10 100 1000 10000
t/t
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SUMARRAY OF WELL CONDITION

LOCATION: | ZANIMALLE | DATE: | 29-30,SEP 2010 |
'
©
s
Q
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 AN A basalt lava
AN 5 STEP TEST
ANNL0-5 PROPER Q=1.8 L/S
AN fweathered and DRAW DOWN=2.3 M
AN A feracked into
AN Isub gravel
NNN
AN 25-May
AAN 24 HOURS CONTINUOUS UP LIFT
AN tweathered fractured
AN A dwith clay seam S.\W.L= 37.6 UPLIFT Q=1.8L/S
An laquifer  40m TOTAL Q= 155.5 M?/ 24 HOL
50 ANN DRAW DOWN=16.52 M
AN 140-75m DWWL 54.12 TRANSIMISIVITY=4.1M*DAY
A AN fcracked fractured
A A into high premeablity
NNN
AN RECOVERY TEST
NNN
AN REMAINING W L=16.52 M
AAN FULL RECOVERY TIME= 120 MIN
AN TRANSIMISIVITY=4.9M* DAY
ANNT5-150m
A~ Thard and rather light
NNN
AN relatively low WATER QUALITY
100 A AN Ipremeability
AN EC= 0.135 S/M
AAN PH= 7.25
AN TEMPERATURE= 35.1C°
NNN
NN
NNN
NN
NNN
NN
NNN
NN
150 NAN

ZEb10-11






Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 375
Q Record Keeper
A 1 1.2 1.6 2 2.3
Duration —
(min) @ - @ @
5=l 0.58 0.73 162 2,86 432
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 37.50 0.00 38.08 0.58 38.23 0.73 39.12 1.62 40.36 2.86
5 37.60 0.10 38.19 0.69 38.98 1.48 40.25 2.75 41.70 4.20
10 37.60 0.10 38.20 0.70 39.10 1.60 40.33 2.83 41.80 4.30
15 37.97 0.47 38.21 0.71 39.10 1.60 40.34 2.84 41.80 4.30
20 38.04 0.54 38.21 0.71 39.10 1.60 40.35 2.85 41.80 4.30
25 38.04 0.54 38.21 0.71 39.10 1.60 40.35 2.85 41.81 4.31
30 38.04 0.54 38.21 0.71 39.10 1.60 40.35 2.85 41.81 4.31
35 38.04 0.54 38.21 0.71 39.10 1.60 40.35 2.85 41.81 4.31
40 38.04 0.54 38.21 0.71 39.10 1.60 40.35 2.85 41.81 4.31
45 38.04 0.54 38.21 0.71 39.10 1.60 40.35 2.85 41.81 4.31
50 38.04 0.54 38.21 0.71 39.11 1.61 40.36 2.86 41.81 4.31
55 38.04 0.54 38.21 0.71 39.11 1.61 40.36 2.86 41.81 4.31
60 38.04 0.54 38.22 0.72 39.11 1.61 40.36 2.86 41.81 4.31
70 38.08 0.58 38.22 0.72 39.11 1.61 40.36 2.86 41.82 4.32
80 38.08 0.58 38.22 0.72 39.11 1.61 40.36 2.86 41.82 4.32
90 38.08 0.58 38.22 0.72 39.11 1.61 40.36 2.86 41.82 4.32
100 38.08 0.58 38.22 0.72 39.12 1.62 40.36 2.86 41.82 4.32
110 38.08 0.58 38.23 0.73 39.12 1.62 40.36 2.86 41.82 4.32
120 38.08 0.58 38.23 0.73 39.12 1.62 40.36 2.86 41.82 4.32
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 09:30-11:30 11:30-13:30 13;30-15:30 15:30-17:30 19:30-21:30
EC(us/cm) 0.135 s/m 0.135 s/m 0.135 s/m 0.135 s/m 0.135 s/m
PH 7.25 7.25 7.25 7.25 7.25
Temp 35.1C 35.1C 35.1C 35.1C 35.1C
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Zina Male Step Drawdown Test

Drow Down (m)
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Continuous Pumping Test

Site Name: ZANEMALLE (2)

Date: 29—-30,SEP 2010

Static Water Level:

376 M

Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL-m) Late (L/s) | |Elapsed Time| Time (min) (GL-m) (GL-m)
0 37.6 0 1440 0 5412 16.52
1 37.91 0.31 1441 1 53.52 15.92
2 38.86 1.26 1442 2 50.1 12.5
3 40.11 2.51 1443 3 49.45 11.85
4 40.75 3.15 1444 4 46.12 8.52
5 41.33 3.73 1445 5 44.23 6.63
10 44.75 7.15 1450 10 40.11 2.51
15 47.12 9.52 1455 15 39.34 1.74
20 50.12 12.52 1.8 1460 20 39.09 1.49
25 50.68 13.08 1465 25 38.9 1.3
30 50.78 13.18 1.8 1470 30 38.87 1.27
40 51.08 13.48 1475 35 38.76 1.16
50 51.32 13.72 1480 40 38.67 1.07
60 51.38 13.78 1.8 1485 45 38.52 0.92
90 51.57 13.97 1490 50 38.44 0.84
120 51.92 14.32 1495 55 38.4 0.8
150 52.09 14.49 1500 60 38.3 0.7
180 52.28 14.68 1510 70 38.18 0.58
210 52.46 14.86 1520 80 38.05 0.45
240 52.64 15.04 1.8 1530 90 37.82 0.22
300 52.86 15.26 1540 100 371.72 0.12
360 53.33 15.73 1550 110 37.6 0
480 53.52 15.92 1560 120 37.6 0
600 53.64 16.04 1.8
720 53.78 16.18
840 53.83 16.23
960 53.91 16.31
1080 53.94 16.34 1.8
1200 53.97 16.37
1320 54.01 16.41
1440 54.12 16.52 1.8
Time (mim)
0 200 400 600 800 1000 1200 1400 1600 1800
o¢
2 )
E 4 $
= 6
B
a 8 —&— Contimuous Pumping
z 10 Test 24 hours
512 |4 —— Recovery Test
o | FTTTT]
16 - ——o—o—o
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Site Name ZANEMALLE (2)

Continuous Pumping Test

Contimuous Pumping Test 24 hours

Date: 29-30,SEP 2010

Static Water Level:

37.6 M

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL—m) (L/s)
0 37.6 0
1 37.91 0.31
2 38.86 1.26
3 40.11 2.51
4 40.75 3.15
5 41.33 3.73
10 4475 7.15
15 4712 9.52
20 50.12 12.52 1.8
25 50.68 13.08
30 50.78 13.18 1.8
40 51.08 13.48
50 51.32 13.72
60 51.38 13.78 1.8
90 51.57 13.97
120 51.92 14.32
150 52.09 14.49
180 52.28 14.68
210 52.46 14.86
240 52.64 15.04 1.8 Transmissivity (T) = 0.183%¥Q/AS
300 52.86 15.26 (Jacob Method)
360 53.33 15.73
480 53.52 15.92 Q= 155.5 m3/d
600 53.64 16.04 1.8
720 53.78 16.18 Time(min) | Drawdown(m)
840 53.83 16.23 S1 1 0
960 53.91 16.31 S2 10 7
1080 53.94 16.34 1.8
1200 53.97 16.37 T= 41 m3/d/m
1320 54.01 16.41
1440 54.12 16.52 1.8
Time (mim)
1 10 100 1000 10000
0 1 1 1 1
~ 2
Sy
g 6
o 8
g 0
[a]
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Continuous Pumping Test (RECOVERY)

Site Name ZANEMALLE (2)

Date: 29-30,SEP 2010

Static Water Level:

37.6 M

Recovery Test

E;I;;t:; q Ela'psed Water Draw ’
Time Time Level Down t/t
. (min) (GL-m) | (GL-m)
(min)
1440 0 5412 16.52
1441 1 53.52 15.92 1440
1442 2 50.1 125 720
1443 3 49.45 11.85 480
1444 4 46.12 8.52 360
1445 5 4423 6.63 288
1450 10 40.11 2.51 144
1455 15 39.34 1.74 96
1460 20 39.09 1.49 12 Transmissivity (T) = 0.183%*Q/A S
1465 25 38.9 1.3 58 (Theis Method)
1470 30 38.87 1.27 48
1475 35 38.76 1.16 11 Q= 401.76 m3/d
1480 40 38.67 1.07 36
1485 45 38.52 0.92 32 Time(min) | Drawdown(m)
1490 50 38.44 0.84 29 St 100 0
1495 55 38.4 0.8 26 S2 1000 15
1500 60 38.3 0.7 24
1510 70 38.18 0.58 21 T= 49 m3/d/m
1520 80 38.05 0.45 18
1530 90 37.82 0.22 16
1540 100 37.72 012 14
1550 110 37.6 0 13
1560 120 37.6 0 12
haa R - 0
e TV . |,
_ 4 —
E
16 c
3
1 8 o
%
10 5
¢ 1 12
- 14
e
1 10 100 1000 10000
t/t
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SUMARRAY OF WELL CONDITION

LOCATION: DGOURI 2 | DATE: |
'
©
s
m
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 0--11
Sand Gravel 5 STEP TEST
SW.L= 11.90 NOT DONE
11--150
Basalt Lava
Cracked and fractured DWWL= 21.1
into angular fragments
Weathered with clay seam 24 HOURS CONTINUOUS UP LIFT
in some places
UPLIFT Q=4.4L/S
High permeability TOTAL Q=380.6 M*/ 24 HOURS
50 45m Aquifer DRAW DOWN=9.2M
TRANSIMMISIVITY=14.5M*/DAY
60m aquifer
RECOVERY TEST
REMAINING W L= 24.05 M
RECOVERY TIME= 110 MIN
TRANSIMMISIVITY=12.6M?/DAY
95m Aquifer
WATER QUALITY
100 100mbelow
Fresh rock EC= 552 uS/cm
Crack developed PH= 7.3
TEMPERATURE= 39.8 C°
159
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Continuous Pumping Test

Site Name: DAGIROU Date: 12—Aug—-10
Static Water Level: 119 M
Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 11.9 0 1440 0 21.1 9.2
1 13.8 1.9 1441 1 18.15 6.25
2 15.4 3.5 1442 2 16.82 492
3 16.9 5 1443 3 15.35 3.45
4 17 5.1 1444 4 14.65 2.75
5 17.6 5.7 1445 5 13.6 1.7
10 18.26 6.36 1450 10 12.68 0.78
15 19.3 74 44 1455 15 12.63 0.73
20 20.3 8.4 44 1460 20 12.58 0.68
25 20.55 8.65 1465 25 12.57 0.67
30 20.62 8.72 1470 30 12.56 0.66
40 20.74 8.84 1475 35 12.45 0.55
50 20.8 8.9 1480 40 12.44 0.54
60 20.84 8.94 1485 45 12.42 0.52
90 20.89 8.99 1490 50 12.4 0.5
120 20.93 9.03 1495 55 12.38 0.48
150 20.94 9.04 44 1500 60 12.36 0.46
180 20.95 9.05 1510 70 12.32 0.42
210 20.95 9.05 1520 80 12.2 0.3
240 20.95 9.05 1530 90 12.11 0.21
300 20.96 9.06 1540 100 12.02 0.12
360 20.96 9.06 1550 110 11.9 0
480 20.96 9.06 44
600 20.98 9.08
720 20.99 9.09
840 21.01 9.11
960 21.02 9.12 44
1080 21.05 9.15
1200 21.07 9.17
1320 211 9.2
1440 211 9.2
Time (mim)
0 200 400 600 800 1000 1200 1400 1600 1800
0
T 2
‘E p —o— Contimuous Pumping Test
2 4 24 hours
8 6 t —B— Recovery Test
5
8 8 |
10
12
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Site Name DAGIROU

Continuous Pumping Test LOG—- DG

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL-m) (L/s)
0 11.9 11.9
1 13.8 1.9
2 15.4 3.5
3 16.9 5
4 17 5.1
5 17.6 5.7
10 18.26 6.36
15 19.3 74 44
20 20.3 8.4 44
25 20.55 8.65
30 20.62 8.72
40 20.74 8.84
50 20.8 8.9
60 20.84 8.94
90 20.89 8.99
120 2093 9.03
150 20.94 9.04 44
180 20.95 9.05 Transmissivity (T) = 0.183%*Q/A S
210 20.95 9.05 (Jacob Method)
240 20.95 9.05
300 20.96 9.06 Q= 380.2 m3/d
360 20.96 9.06
480 20.96 9.06 4.4 Time(min)| Drawdown(m)
600 20.98 9.08 S1 1 2
720 20.99 9.09 S2 10 6.8
840 21.01 9.11
960 21.02 9.12 44 T= 145 m3/d/m
1080 21.05 9.15
1200 21.07 9.17
1320 211 9.2
1440 21.1 9.2
24 hours CONTINUOS PUMPING semi log DG
Time (mim)
1 10 100 1000 10000
L I I 0
2

N

Iy

8
Woom“ ® 00000000 10

>
Draw Down (m)
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Site Name DAGIROU

RECOVERY Pumping Test LOG— DG (Recovery)

Recovery Test

E;I;ztsael q Elalpsed Water Draw ’
Time TII‘T]G Level Down t/t
(min) (min) (GL-m) | (GL—m)
min
1440 0 21.1 9.2
1441 1 18.15 6.25 1440
1442 2 16.82 4.92 720
1443 3 15.35 3.45 480
1444 4 14.65 2.75 360
1445 5 13.6 1.7 288
1450 10 12.68 0.78 144
1455 15 12.63 0.73 96
1460 20 12.58 0.68 72
1465 25 12.57 0.67 58
1470 30 12.56 0.66 48 Transmissivity (T) = 0.183%*Q/AS
1475 35 12.45 0.55 41 (Theis Method)
1480 40 12.44 0.54 36
1485 45 12.42 0.52 32 Q= 380.16 m3/d
1490 50 124 0.5 29
1495 55 12.38 0.48 26 Time(min)| Drawdown(m)
1500 60 12.36 0.46 24 St 100 0
1510 70 12.32 0.42 21 S2 1000 5.5
1520 80 12.2 0.3 18
1530 90 12.11 0.21 16 T= 126 m3/d/m
1540 100 12.02 0.12 14
1550 110 11.9 0 13
Recovery test semi log DG
t/t
1 10 100 1000 10000
e, 0
L 2 X X3
\ * 2 ~—~
N E
- 4 g
3]
()]
L 6 ;
S
-8 Qo
\ - 10
N
- 12
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SUMARRAY OF WELL CONDITION

LOCATION: | SEK SABER | DATE: | 26-28,0ctober 2010 |
X
2
<
=
m
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
ol 000]0--12
0 0 |Gravel Boulder of Basalt 5 STEP TEST
12--30 SW.L= 9.9 PROPER Q=9 L/S
Sand gravel DWWL= 11.36 DRAW DOWN= 1.5 M
Old terrace deposit
rich aquifer

High permeability

ANN 24 HOURS CONTINUOUS UP LIFT
AN 130--52
AN~ A | Basalt UPLIFT Q=9 L/S
AN 1Porous and fractured TOTAL Q=777.6 M3/ 24 HOURS
508 AN A IHigh permeability DRAW DOWN=1.46M

TRANSIMISIVITY=316.2M*/DAY
52m below
Mudstone with minor
sandstone
Cretaceous sedimentary RECOVERY TEST
rock layer

REMAINING W L=11.36M
Driing sample RECOVERY TIME= 70 MIN
very stick clayy TRANSIMISIVITY=330.9M*/DAY
Low permeability

WATER QUALITY

100]
EC= 53.5M S/M
PH= 7.2
TEMPERATURE= 39.9C°
150]
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Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 9.9
Q Record Keeper
A 5 8.7 10 11.1 13.3
Duration —
(min) ®_® @
5= D 113 135 1.49 173 1.90
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 9.90 0.00 11.03 1.13 11.25 1.35 11.39 1.49 11.63 1.73
5 10.32 042 11.16 1.26 11.39 1.49 11.50 1.60 11.78 1.88
10 10.50 0.60 11.18 1.28 11.39 1.49 11.58 1.68 11.79 1.89
15 10.59 0.69 11.20 1.30 11.39 1.49 11.59 1.69 11.80 1.90
20 10.63 0.73 11.21 1.31 11.39 1.49 11.62 1.72 11.80 1.90
25 10.72 0.82 11.22 1.32 11.39 1.49 11.63 1.73 11.80 1.90
30 10.79 0.89 11.22 1.32 11.39 1.49 11.63 1.73 11.80 1.90
35 10.81 0.91 11.22 1.32 11.39 1.49 11.63 1.73 11.80 1.90
40 10.84 0.94 11.23 1.33 11.39 1.49 11.63 1.73 11.80 1.90
45 10.86 0.96 11.24 1.34 11.39 1.49 11.63 1.73 11.80 1.90
50 10.91 1.01 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
55 10.93 1.03 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
60 10.96 1.06 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
70 10.96 1.06 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
80 10.96 1.06 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
90 11.00 1.10 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
100 11.03 1.13 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
110 11.03 1.13 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
120 11.03 1.13 11.25 1.35 11.39 1.49 11.63 1.73 11.80 1.90
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 12:00-14:00 14:00-16:00 16:00-18:00 18:00-20:00 20:00-22:00
EC(u s/cm) 535 m S/M 53.5 m S/M 535 m S/M 535 m S/M 535 m S/M
PH 7.2 7.2 7.2 7.2 7.2
Temp 399 C 399 C 399 C 399C 399 C
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Sek Sabir Step Drawdown Test

Time (min)
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Continuous Pumping Test

Site Name: SEK SABIR

Date: 26—28,0ctober 2010

Static Water Level: 99 M
Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)| (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 9.9 0 1440 0 11.36 1.46
1 10.15 0.25 1441 1 10.8 0.9
2 10.27 0.37 1442 2 10.75 0.85
3 10.28 0.38 1443 3 10.62 0.72
4 10.29 0.39 1444 4 10.57 0.67
5 10.34 0.44 1445 5 10.54 0.64
10 10.43 0.53 1450 10 10.38 0.48
15 10.53 0.63 1455 15 10.32 0.42
20 10.66 0.76 9.1 1460 20 10.27 0.37
25 10.78 0.88 1465 25 10.24 0.34
30 10.84 0.94 1470 30 10.2 0.3
40 10.89 0.99 1475 35 10.18 0.28
50 10.96 1.06 1480 40 10.07 0.17
60 10.96 1.06 1485 45 10.04 0.14
90 11.1 1.2 1490 50 10.03 0.13
120 11.12 1.22 1495 55 10.01 0.11
150 11.16 1.26 9 1500 60 9.97 0.07
180 11.18 1.28 1510 70 9.9 0
210 11.18 1.28
240 11.19 1.29
300 11.2 1.3
360 11.21 1.31
480 11.24 1.34 9
600 11.26 1.36
720 11.27 1.37
840 11.29 1.39
960 11.3 1.4 9
1080 11.35 1.45
1200 11.36 1.46
1320 11.36 1.46
1440 11.36 1.46
Time (mim)
0 200 400 600 800 1000 1200 1400 1600
0 ®
02 £
é 0.4 * —&— Contimuous Pumping
§ 06 * Test 24 hours I
3 —— Recovery Test i
O 038 i
2
o 1
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Site Name SEK SABIR

Continuous Pumping Test LOG- DG

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL- m) (L/s)
0 9.9 0
1 10.15 0.25
2 10.27 0.37
3 10.28 0.38
4 10.29 0.39
5 10.34 0.44
10 10.43 0.53
15 10.53 0.63
20 10.66 0.76 9.1
25 10.78 0.88
30 10.84 0.94
40 10.89 0.99
50 10.96 1.06
60 10.96 1.06
90 11.1 1.2
120 11.12 1.22
150 11.16 1.26 9
180 11.18 1.28
210 11.18 1.28
240 11.19 1.29 Transmissivity (T) = 0.183%*Q/A S
300 11.2 1.3 (Jacob Method)
360 11.21 1.31
480 11.24 1.34 9 Q= 7776 m3/d
600 11.26 1.36
720 11.27 1.37 Time(min) | Drawdown(m)
840 11.29 1.39 S1 1 0.25
960 11.3 1.4 9 S2 10 0.7
1080 11.35 1.45
1200 11.36 1.46 T= 316.2 m3/d/m
1320 11.36 1.46
1440 11.36 1.46
24 hours CONTINUOS PUMPING semi log DG
r0
— 0.2
® 0 L —~
\ . 04
. - 06 ¢
\¢ 08 5
o
[ 1 ;
"”m - 1.4
[ 1 — 1 : 1.6
1 10 100 1000 10000
Time (mim)
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Site Name SEK SABIR

RECOVERY Pumping Test LOG— DG (Recovery)

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL- m) (L/s)
Recovery Test
ELOtSa; d Elapsed Water Draw
Ti?ne Time Level Down t/t
. (min) | (GL-m) | (GL- m)
(min)
1440 0 11.35 1.45
1441 1 10.8 0.9 1440
1442 2 10.75 0.85 720
1443 3 10.62 0.72 480
1444 4 10.57 0.67 360
1445 5 10.54 0.64 288
1450 10 10.38 0.48 144
1455 15 10.32 0.42 96
1460 20 10.27 0.37 72 Transmissivity (T) = 0.183%*Q/A S
1465 25 10.24 0.34 58 (Theis Method)
1470 30 10.2 0.3 48
1475 35 10.18 0.28 41 Q= 777.6 m3/d
1480 40 10.07 0.17 36
1485 45 10.04 0.14 32 Time(min)| Drawdown(m)
1490 50 10.03 0.13 29 S1 10 0
1495 55 10.01 0.11 26 S2 100 0.43
1500 60 9.97 0.07 24
1510 70 9.9 0 21 T= 330.9 m3/d/m
Recovery test semi log DG
0’ -0
~0
- 0.2 E
lhe 04 S
a
- 0.6 >
o
. 08 A
¢ L
‘ 1
1 10 100 1000 10000
Time (mim)
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SUMARRAY OF WELL CONDITION

LOCATION: | ASSA KOMA | DATE: | 4-5NOV, 2010 |
'
©
s
o
) LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 N AN0-46m
AN 5 STEP TEST
ANA Ibasalt PROPER Q=3.5L/S
AN Ibasalt eraptions DRAW DOWN=0.45 M
NNAN
A~ Iparouse and
~ A~ high polosity
NN
ANN 24 HOURS CONTINUOUS UP LIFT
NN
X X X]46-66m UPLIFT Q=4.3L/S
X X X]tuff/ weathered basalt TOTAL Q= 370 M*/ 24 HOURS
50 X X X|stiff. Low DRAW DOWN=0.59M
X X X|permaeablity TRANSMISSIVITY=251.8M?/DAY
A AN 166-150m
A~ |basalt associated
AA N Iscoria
AN RECOVERY TEST
NNN
AN REMAINING W L=24.05M
ANA RECOVERY TIME= MIN
AN TRANSMISSIVITY=226.6M%/DAY
ANN S.W.L= 72.00
an laguifer 75 m DWWL=  72.60|
A AN 180m below prouse basalt ‘
AN WATER QUALITY
100 AN N Icracked and
an - |fractured EC= 90.3" s/M
ANNAN PH= 7.33
A~ lhighly permeable TEMPERATURE= 39.8 C°
NNN
NN
NNN
NN
NNN
NN
NNN
NN
150] |2hn
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Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 72
Q Record Keeper
A 1 2.5 4.7 5.7 6.7
Duration —
(min) ®_® @
5=l 0.19 0.37 0.72 0.97 137
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 72.00 0.00 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97
5 72.09 0.09 72.25 0.25 72.66 0.66 72.95 0.95 73.36 1.36
10 72.15 0.15 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
15 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
20 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
25 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
30 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
35 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
40 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
45 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
50 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
55 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
60 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
70 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
80 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
90 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
100 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
110 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
120 72.19 0.19 72.37 0.37 72.72 0.72 72.97 0.97 73.37 1.37
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 13:50-15:50 15:50-17:50 17:50-19:50 19:50-21:50 21:50-23:50
EC(us/cm) 0.226 s/m 0.226 s/m 0.226 s/m 0.226 s/m 0.226 s/m
PH 7.53 7.53 7.53 7.53 7.53
Temp 41.3 41.3 41.3 41.3 41.3
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Assa Koma — Step Draw Down Test
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Continuous Pumping Test

Site Name: ASSAKOMA

Date: 4-5NOV, 2010

Static Water Level: 72 M
Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)| (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 72.00 0 1440 0 72.59 0.59
1 7217 0.17 1441 1 725 0.5
2 72.26 0.26 1442 2 72.42 0.42
3 72.32 0.32 1443 3 72.38 0.38
4 72.34 0.34 1444 4 72.35 0.35
5 72.36 0.36 1445 5 72.31 0.31
10 72.36 0.36 1450 10 72.19 0.19
15 72.36 0.36 1455 15 72.16 0.16
20 72.36 0.36 43 1460 20 72.12 0.12
25 72.36 0.36 1465 25 721 0.1
30 72.36 0.36 43 1470 30 72.07 0.07
40 72.36 0.36 1475 35 72.05 0.05
50 72.36 0.36 4.3 1480 40 72.05 0.05
60 72.36 0.36 1485 45 72.04 0.04
90 72.37 0.37 1490 50 72.03 0.03
120 72.37 0.37 1495 55 72.03 0.03
150 72.37 0.37 1500 60 72.02 0.02
180 72.38 0.38 1510 70 72.01 0.01
210 72.38 0.38 1520 80 72 0
240 72.38 0.38 4.3
300 72.38 0.38
360 72.38 0.38
480 72.38 0.38 4.3
600 72.41 0.41
720 72.48 0.48
840 72.51 0.51
960 72.52 0.52
1080 72.53 0.53
1200 72.58 0.58
1320 72.59 0.59
1440 72.59 0.59
Time (mim)
0 200 400 600 800 1000 1200 1400 1600
L]
E ¢ ——L_|
c 05 r o ¢
3
[a]
% —e— Contimuous Pumping Test
a 1 24 hours
—— Recovery Test
15 L RRRRRRRRRRRRRRRR
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Continuous Pumping Test LOG—- DG

Site Name ASSAKOMA

Contimuous Pumping Test 24 hours

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL-m) | (L/s)
0| 72.00 72
1 7217 0.17
2| 7226 0.26
3| 7232 0.32
4| 7234 0.34
5 72.36 0.36
10 72.36 0.36
15 72.36 0.36
20 72.36 0.36 43
25 72.36 0.36
30 72.36 0.36 4.3
40 72.36 0.36
50 72.36 0.36 43
60 72.36 0.36
90 72.37 0.37
120 72.37 0.37
150 72.37 0.37
180 72.38 0.38
210 72.38 0.38
240 72.38 0.38 43
300 72.38 0.38 Transmissivity (T) = 0.183*Q/AS
360 72.38 0.38
480 72.38 0.38 4.3 Q= 371.52 m3/d
600 72.41 0.41
720 | 72.48 0.48 Time(min) |Drawdown(m)
840 72.51 0.51 S1 1 0.18
960 72.52 0.52 S2 10 0.45
1080 72.53 0.53
1200 72.58 0.58 T= 251.808 m3/d/m
1320 72.59 0.59
1440 72.59 0.59
24 hours CONTINUOS PUMPING semi log DG
-0
- 0.1 £
- 0.2 S
o
- 0.3 D;
® 0000000 400400000 =
\\ 04 5
‘ ‘ : . 05
1 10 100 1000 10000

Time (mim)
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RECOVERY Pumping Test LOG- DG (Recovery)

Site Name ASSA KOMA

Recovery Test

Elapsed Water Draw
Time Level Down t/t
(min) (GL-m) | (GL- m)
1440 0 72.59 0.59
1441 1 72.5 0.5 1440
1442 2 72.42 0.42 720
1443 3 72.38 0.38 480
1444 4 72.35 0.35 360
1445 5 72.31 0.31 288
1450 10 72.19 0.19 144
1455 15 72.16 0.16 96
1460 20 7212 0.12 72 Transmissivity (T) = 0.183%Q/A S
1465 25 721 0.1 58 (Theis Method)
1470 30 72.07 0.07 48
1475 35 72.05 0.05 41 Q= 371.52 m3/d
1480 40 72.05 0.05 36
1485 45 72.04 0.04 32 Time(min) |Drawdown(m)
1490 50 72.03 0.03 29 S1 10 -0.13
1495 55 72.03 0.03 26 S2 100 0.17
1500 60 72.02 0.02 24
1510 70 72.01 0.01 21 T= 226.6 m3/d/m
1520 80 72 0 18
Recovery test semi log DG
t/t (mim)
1 10 100 1000 10000
L | ’ AN | | 0
Ve,
- 0.1
\ - 0.2
E
0.3
\ §
a
\\ -04
o
. 05 °
- 0.6
0.7
- 0.8
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SUMARRAY OF WELL CONDITION

LOCATION: | MINDIL | DATE: | 310CT-1NOV, 2010 |
X
©x
s
it
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
ol 0--22
Sand Gravel 5 STEP TEST
Alluvial basin deposit PROPER Q=5.1L/S
DRAW DOWN=0.19 M
XXX
X X X|22--46
X X X|Tuff
X X X| Similar to Weathered
X X X| Basalt 24 HOURS CONTINUOUS UP LIFT
X X X| Massive and compact S.W.L= 38.00
X X X] Low permeability DWWL=  38.27 UPLIFT Q=5.1L/S
X X X] Weathered abd reddish TOTAL Q= 440 M*/ 24 HOURS
508 ANN46--150 DRAW DOWN=0.27M
AN ] Basalt TRANSIMISIVITY=733.1M?/DAY
AA AN Weathered abd reddish
AN~ | Cracked and fractured
A~ A IPorus and appears scoria
AN 1 High permeability RECOVERY TEST
A AN 165m Aquifer
AN REMAINING W L= 38.27M
NAN RECOVERY TIME= 80 MIN
AN TRANSIMISIVITY=620.3M%/DAY
NNN
AN 180m aquifer
NNN
AN WATER QUALITY
1008 A AN 1100m Aquifer
AR EC= 22" s/M
ANNA PH= 69.3
AN TEMPERATURE= 42C°
NNN
NN
NNN
NN
NNN
NN
NNN
NN
ﬂ NNN
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Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 38
Q Record Keeper
A 2.2 44 5.9 8 10
Duration —
(min) @ — @ @
5=l 0.10 0.18 0.25 0.33 0.40
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 38.00 0.00 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33
5 38.05 0.05 38.17 0.17 38.23 0.23 38.31 0.31 38.39 0.39
10 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
15 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
20 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
25 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
30 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
35 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
40 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
45 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
50 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
55 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
60 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
70 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
80 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
90 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
100 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
110 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
120 38.10 0.10 38.18 0.18 38.25 0.25 38.33 0.33 38.40 0.40
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 8:30-10:30 10:30-12:30 12:30-14:30 14:30-16:30 16:30-18:30
EC(u s/cm) 0.220 S/m 0.220 S/m 0.220 S/m 0.220 S/m 0.220 S/m
PH 6.93 6.93 6.93 6.93 6.93
Temp 42 C 42 C 42 C 42 C 42 C
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Mindil Step Draw Down Test
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Continuous Pumping Test

Site Name: MINDIL Date: 310CT-1NOV, 2010
Static Water Level: 38 M
Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 38 0 1440 0 38.27 0.27
1 38.12 0.12 1441 1 38.21 0.21
2 38.19 0.19 1442 2 38.2 0.2
3 38.19 0.19 1443 3 38.19 0.19
4 38.19 0.19 1444 4 38.18 0.18
5 38.2 0.2 1445 5 38.17 0.17
10 38.23 0.23 1450 10 38.16 0.16
15 38.25 0.25 1455 15 38.15 0.15
20 38.25 0.25 5.1 1460 20 38.14 0.14
25 38.25 0.25 1465 25 38.13 0.13
30 38.25 0.25 1470 30 38.11 0.11
40 38.25 0.25 1475 35 38.09 0.09
50 38.25 0.25 1480 40 38.06 0.06
60 38.25 0.25 1485 45 38.05 0.05
90 38.25 0.25 1490 50 38.05 0.05
120 38.25 0.25 1495 55 38.04 0.04
150 38.25 0.25 5.1 1500 60 38.03 0.03
180 38.25 0.25 1510 70 38.01 0.01
210 38.25 0.25 1520 80 38 0
240 38.25 0.25
300 38.25 0.25
360 38.25 0.25
480 38.25 0.25 5.1
600 38.25 0.25
720 38.26 0.26
840 38.26 0.26
960 38.26 0.26
1080 38.27 0.27 5
1200 38.27 0.27
1320 38.27 0.27
1440 38.27 0.27 5
Time (mim)
0 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800
0 ®
0.05
e 01
< 015
2 02
2 025 *00000—0—0—o o
5 03
e 0(;3451 —e— Contimuous Pumping Test
: 24 hours
06‘2 —— Recovery Test T T 1T
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Site Name MINDIL

Continuous Pumping Test LOG- DG

Contimuous Pumping Test 24 hours

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL- m) (L/s)
0 38 38
1 38.12 0.12
2 38.19 0.19
3 38.19 0.19
4 38.19 0.19
5 38.2 0.2
10 38.23 0.23
15 38.25 0.25
20 38.25 0.25 5.1
25 38.25 0.25
30 38.25 0.25
40 38.25 0.25
50 38.25 0.25
60 38.25 0.25
90 38.25 0.25
120 38.25 0.25
150 38.25 0.25 5.1
180 38.25 0.25 Transmissivity (T) = 0.183%Q/AS
210 38.25 0.25 (Jacob Method)
240 38.25 0.25
300 38.25 0.25 Q= 440.6 m3/d
360 38.25 0.25
480 38.25 0.25 5.1 Time(min) _[Drawdown(m)
600 38.25 0.25 St 1 0.12
720 38.26 0.26 S2 10 0.23
840 38.26 0.26
960 38.26 0.26 T= 733.1 m3/d/m
1080 38.26 0.26 5.1
1200 38.26 0.26
1320 38.26 0.26
1440 38.26 0.26 5.1
10
101 E
\ g
TS 4’\’\ 102 8
QOO G060 6 0000000 ¢ 00000 =z
©
0.3 5
04
1 10 100 1000 10000
Time (mim)
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RECOVERY Pumping Test LOG- DG (Recovery)

Site Name MINDIL

Contimuous Pumping Test
Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL- m) (L/s)
Recovery Test
E?:;tsael d Elapsed Water Draw
Time Time Level Down t/t
) (min) (GL-m) | (GL-m)
(min)
1440 0 38.27 0.27
1441 1 38.21 0.21 1440
1442 2 38.2 0.2 720
1443 3 38.19 0.19 480
1444 4 38.18 0.18 360
1445 5 38.17 0.17 288
1450 10 38.16 0.16 144
1455 15 38.15 0.15 96 Transmissivity (T) = 0.183%Q/A S
1460 20 38.14 0.14 72 (Theis Method)
1465 25 38.13 0.13 58
1470 30 38.11 0.11 48 Q= 4406 m3/d
1475 35 38.09 0.09 41
1480 40 38.06 0.06 36 Time(min)| Drawdown(m)
1485 45 38.05 0.05 32 S1 10 -0.02
1490 50 38.05 0.05 29 S2 100 0.11
1495 55 38.04 0.04 26
1500 60 38.03 0.03 24 T= 620.3 m3/d/m
1510 70 38.01 0.01 21
1520 80 38 0 18
Recovery test semi log DG
\ 0
0'.
o PN \.\.
T~ L 4
G
c
2
o
- 0.5 a
2
S
[a]
1
1 10 100 1000 10000
t/t
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SUMARRAY OF WELL CONDITION

LOCATION: | AFKA ARRABA | DATE: |  22-24,0ctober 2010 |
X
©x
s
2
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
ol 0--14
Sand Gravel 5 STEP TEST
ANN S.W.L= 14.00 PROPER Q=.47 L/S
An 114--150 DRAW DOWN=46 M
NNN
AN |Basalt Lava
A AN Hard rock
AN 1 Cracked and fractured in some places
NAN 24 HOURS CONTINUOUS UP LIFT
AN up to 80m
A A AL Slightly weathered UPLIFT Q=0.47 L/S
A~ | clay seam interlaid TOTAL Q= 40.6 M*/ 24 HOURS
508 AAR DRAW DOWN=53.5 M
AN TRANSIMISIVITY=0.28M?/DAY
NNN
AN DWWL= 67.5]
NNN
AN 175--85 RECOVERY TEST
A AN Cracked and fractured
AN~ 1 High permeability REMAINING W L=67.5M
ANN RECOVERY TIME= 190 MIN
AN TRANSIMISIVITY=0.21M%DAY
NNN
NN
NNN
AA WATER QUALITY
100} ~AAA1100m below
A~ | relatively fresh EC= 111.4M s/M
A~ T Hard and tight PH= 7.25
AN ILow permeability TEMPERATURE= 39C°
NNN
NN
NNN
NN
NNN
NN
NNN
NN
ﬂ NNN
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Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 14
Q 0.42 0.44 0.45 0.46 0.48 Record Keeper
(L/s)
Duration —
(min) @ — @ @
S=DW | 2366 | 4385 | 4639 | 5170 | 57.90
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 14.00 0.00 52.66 38.66 57.85 43.85 60.39 46.39 65.70 51.70
5 23.29 9.29 57.10 43.10 60.28 46.28 65.18 51.18 69.42 55.42
10 29.75 15.75 57.81 43.81 60.32 46.32 65.60 51.60 70.00 56.00
15 36.12 22.12 57.83 43.83 60.32 46.32 65.66 51.66 70.50 56.50
20 44.40 30.40 57.83 43.83 60.33 46.33 65.70 51.70 70.90 56.90
25 47.45 33.45 57.83 43.83 60.34 46.34 65.70 51.70 71.60 57.60
30 49.70 35.70 57.84 43.84 60.35 46.35 65.70 51.70 71.90 57.90
35 50.95 36.95 57.85 43.85 60.35 46.35 65.70 51.70 71.90 57.90
40 51.44 37.44 57.85 43.85 60.35 46.35 65.70 51.70 71.90 57.90
45 51.50 37.50 57.85 43.85 60.35 46.35 65.70 51.70 71.90 57.90
50 51.51 37.51 57.85 43.85 60.35 46.35 65.70 51.70 71.90 57.90
55 51.51 37.51 57.85 43.85 60.35 46.35 65.70 51.70 71.90 57.90
60 51.51 37.51 57.85 43.85 60.35 46.35 65.70 51.70 71.90 57.90
70 52.08 38.08 57.85 43.85 60.36 46.36 65.70 51.70 71.90 57.90
80 52.50 38.50 57.85 43.85 60.37 46.37 65.70 51.70 71.90 57.90
90 52.66 38.66 57.85 43.85 60.37 46.37 65.70 51.70 71.90 57.90
100 52.66 38.66 57.85 43.85 60.37 46.37 65.70 51.70 71.90 57.90
110 52.66 38.66 57.85 43.85 60.39 46.39 65.70 51.70 71.90 57.90
120 52.66 38.66 57.85 43.85 60.39 46.39 65.70 51.70 71.90 57.90
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 12:10-14:10 14:10-16:10 16:10-18:10 18:10-20:10 20:10-22:10
EC(us/cm) 1114 m S/M 1114 m S/M 1114 m S/M 1114 m S/M 1114 m S/M
PH 7.25 7.25 7.25 7.25 7.25
Temp 39 C 39C 39C 39C 39C
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Afka Arraba Step Darwdown Test

Drow Down (m)

0.0

40.0

100

200

Time (min)

300

400

500

600

700

Draw Down (m)

0.1

S-Q Curve

Q(L/s)

Proper Q
=047 L/s

100 -
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Continuous Pumping Test

Site Name: AFKA ARRABA Date: 22—-24,0ctober 2010
Static Water Level: 14 M

Contimuous Pumping Test 24 hours Recovery Test

Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 14 0 1440 0 67.5 535
1 17.45 3.45 1441 1 66.1 52.1
2 20.82 6.82 1442 2 65.42 51.42
3 24.48 10.48 1443 3 64.78 50.78
4 29.63 15.63 1444 4 63.63 49.63
5 33.05 19.05 0.47 1445 5 62.92 48.92
10 41.78 27.78 1450 10 57.37 43.37
15 64.47 50.47 1455 15 49.67 35.67
20 65.21 51.21 1460 20 4416 30.16
25 66.27 52.27 1465 25 39.58 25.58
30 66.28 52.28 1470 30 36.8 22.8
40 66.28 52.28 1475 35 35.75 21.75
50 66.36 52.36 1480 40 31.75 17.75
60 66.42 52.42 1485 45 28.65 14.65
90 66.6 52.6 1490 50 26.92 12.92
120 66.61 52.61 0.47 1495 55 2412 10.12
150 66.61 52.61 1500 60 23.64 9.64
180 66.61 52.61 1510 70 23.2 9.2
210 66.62 52.62 1520 80 20.6 6.6
240 66.62 52.62 1530 90 20.11 6.11
300 66.62 52.62 1540 100 19.23 5.23
360 66.62 52.62 1550 110 17.94 3.94
480 66.76 52.76 1560 120 16.45 2.45
600 67 53 0.475 1570 130 15.2 1.2
720 67.1 53.1 1580 140 15.03 1.03
840 67.12 53.12 1590 150 14.98 0.98
960 67.14 53.14 1600 160 14.94 0.94
1080 67.16 53.16 1610 170 14.5 0.5
1200 67.22 53.22 1620 180 14 0
1320 67.3 53.3 0.465 1630 190 14 0
1440 67.5 53.5 1640 200
Time (mim)

0 200 400 600 800 1000 1200 1400 1600 1800

0 ®

10
S
z 20
3
a 30 —e— Contimuous
2 40 Pumping Test 24
a hours

50 —— Recovery Test

L 4
L 4
L 4
L 4
L 4
L 4
L 4
4

A 4

w0 TTTTTTT]
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Continuous Pumping Test LOG- DG

Site Name AFKA ARRABA

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL-m) | (L/s)
0 14 0
1 17.45 3.45
2 20.82 6.82
3 24 .48 10.48
4 29.63 15.63
5 33.05 19.05 0.47
10 41.78 27.78
15 64.47 50.47
20 65.21 51.21
25 66.27 52.27
30 66.28 52.28
40 66.28 52.28
50 66.36 52.36
60 66.42 52.42
90 66.6 52.6
120 66.61 52.61 0.47
150 66.61 52.61
180 66.61 52.61
210 66.62 52.62 Transmissivity (T) = 0.183*Q/AS
240 66.62 52.62 (Jacob Method)
300 66.62 52.62
360 66.62 52.62 Q= 406 m3/d
480 66.76 52.76
600 67 53 0.475 Time(min) | Drawdown(m)
720 67.1 53.1 S1 1 0
840 67.12 53.12 S2 10 27
960 67.14 53.14
1080 67.16 53.16 T= 0.28 m3/d/m
1200 67.22 53.22
1320 67.3 53.3 0.465
1440 67.5 53.5
24 hours CONTINUOS PUMPING semi log DG
-0
®
X . 0
€
’\\ 1 20 §
\ 30 8
40 %
a
ME X 00<>\q000»0000»r- 10
‘ ‘ 60
1 10 1000 10000

Time (mim)
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Continuous Pumping Test LOG— DG (Recovery)

Site Name AFKA ARRABA

Recovery Test

E;I;%t:; d Elaipsed Water Draw ,
Time Tlme Level Down t/t
(min) (min) (GL-m) | (GL-m)
min
1440 0 67.5 53.5
1441 1 66.1 52.1 1440
1442 2 65.42 51.42 720
1443 3 64.78 50.78 480
1444 4 63.63 49.63 360
1445 5 62.92 48.92 288
1450 10 57.37 43.37 144
1455 15 49.67 35.67 96
1460 20 44,16 30.16 72 Transmissivity (T) = 0.183%Q/ A S
1465 25 39.58 25.58 58 (Theis Method)
1470 30 36.8 22.8 48
1475 35 35.75 21.75 41 Q= 40.608 m3/d
1480 40 31.75 17.75 36
1485 45 28.65 14.65 32 Time(min) [ Drawdown(m)
1490 50 26.92 12.92 29 St 10 0.05
1495 55 2412 10.12 26 S2 100 35
1500 60 23.64 9.64 24
1510 70 23.2 9.2 21 T= 0.21 m3/d/m
1520 80 20.6 6.6 18
1530 90 20.11 6.11 16
1540 100 19.23 5.23 14
1550 110 17.94 3.94 13
1560 120 16.45 2.45 12
1570 130 15.2 1.2 11
1580 140 15.03 1.03 10
1590 150 14.98 0.98 10
1600 160 14.94 0.94 9
1610 170 145 0.5 8
1620 180 14 0 8
1630 190 14 0 8
Recovery test semi log DG
N 1 0
%ﬂﬁ 10 ¢
% &
140 A&
®e o * - 50 %
60 5
b - 70
L | | 80
1 10 100 1000 10000
t/t
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SUMARRAY OF WELL CONDITION

LOCATION: | HAMBOUCTA | DATE: |  04-06,0ctober 2010 |

'

©

<<

=

o

O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST

0 0-14
sand gravel 5 STEP TEST
PROPER Q=4.7 LIS
DRAW DOWN=0.4 M
ANN114-150
NNN
NNN
A AN Dbaslat lava
A AN Thard rock 24 HOURS CONTINUOUS UP LIFT
NNN
AAN UPLIFT Q=4.7L/S
ANN TOTAL Q= 406.1M*/ 24 HOURS
50 A AN in some please DRAW DOWN=0.74 M
A~ A dblock lava S.W.L= 58.25 TRANSIMISSIVITY=490.1M*DAY
ARARA DWWL=  58.99
ANNI50m below
AN A fractured and
A AN Icracked RECOVERY TEST
NNN
A AN Thigh premeability REMAINING W L=58.99 M
ANAN RECOVERY TIME= 200 MIN
AAN TRANSIMISSIVITY=294.1M*DAY
NNN
A AN Jaquifer 70-80m
NNN
AANJaquifer 90m WATER QUALITY
100 AAN
AAN EC= 0.092 S/M
AAN PH= 8.25
AAN TEMPERATURE= 31.2C°
NNN
NNN
NNN
NNN
NNN
Annlaguifer 125m
NNN
NNN
150 NAN
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Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 58.25
Q Record Keeper
A 2.9 4 5 5.7 6
Duration —
(min) @ - @ @
5= D 0.24 0.35 0.50 0.65 0.71
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 58.25 0.00 58.49 0.24 58.60 0.35 58.75 0.50 58.90 0.65
5 58.35 0.10 58.54 0.29 58.68 0.43 58.86 0.61 58.94 0.69
10 58.44 0.19 58.54 0.29 58.71 0.46 58.87 0.62 58.95 0.70
15 58.45 0.20 58.55 0.30 58.71 0.46 58.87 0.62 58.95 0.70
20 58.49 0.24 58.55 0.30 58.72 0.47 58.87 0.62 58.95 0.70
25 58.49 0.24 58.56 0.31 58.73 0.48 58.88 0.63 58.95 0.70
30 58.49 0.24 58.56 0.31 58.73 0.48 58.88 0.63 58.95 0.70
35 58.49 0.24 58.56 0.31 58.73 0.48 58.88 0.63 58.96 0.71
40 58.49 0.24 58.56 0.31 58.73 0.48 58.88 0.63 58.96 0.71
45 58.49 0.24 58.56 0.31 58.73 0.48 58.88 0.63 58.96 0.71
50 58.49 0.24 58.56 0.31 58.73 0.48 58.89 0.64 58.96 0.71
55 58.49 0.24 58.56 0.31 58.73 0.48 58.89 0.64 58.96 0.71
60 58.49 0.24 58.56 0.31 58.73 0.48 58.89 0.64 58.96 0.71
70 58.49 0.24 58.57 0.32 58.73 0.48 58.89 0.64 58.96 0.71
80 58.49 0.24 58.58 0.33 58.74 0.49 58.89 0.64 58.96 0.71
90 58.49 0.24 58.59 0.34 58.74 0.49 58.90 0.65 58.96 0.71
100 58.49 0.24 58.59 0.34 58.74 0.49 58.90 0.65 58.96 0.71
110 58.49 0.24 58.60 0.35 58.75 0.50 58.90 0.65 58.96 0.71
120 58.49 0.24 58.60 0.35 58.75 0.50 58.90 0.65 58.96 0.71
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 12:00-14:00 14:00-16:00 16:00-18:00 18:00-20:00 20:00-22:00
EC(us/cm) 0.092 s/m 0.092 s/m 0.092 s/m 0.092 s/m 0.092 s/m
PH 8.25 8.25 8.25 8.25 8.25
Temp 31.2C 31.2C 31.2C 31.2C 31.2C
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Hambocta Step Drawdown Test

Time (min)
0 100 200 300 400 500 600 700
0.0
0.1 1
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0.3 E
T Py,
s
g H}n\ﬂT
8 04
H
[
=)
0.6 ©
0.7
0.8
S-Q Curve
Q(L/s) Proper Q
45L/S
0.1 1 10
0.1 } i
£
c
3
)
o
3
o
a

“kF10-54




Continuous Pumping Test

Site Name: Hambocta Date: 04—06,0ctober 2010
Static Water Level: 58.25 m
Contimuous Pumping Test Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)| (GL—m) (GL=m) Late (L/s) Elapsed | Time (min) | (GL-m) (GL=m)
0 58.25 0 1440 0 58.99 0.74
1 58.35 0.1 1441 1 58.83 0.58
2 58.45 0.2 1442 2 58.72 0.47
3 58.55 0.3 1443 3 58.63 0.38
4 58.6 0.35 1444 4 58.61 0.36
5 58.64 0.39 4.7 1445 5 58.59 0.34
10 58.67 0.42 1450 10 58.57 0.32
15 58.69 0.44 1455 15 58.55 0.3
20 58.71 0.46 1460 20 58.54 0.29
25 58.72 0.47 1465 25 58.52 0.27
30 58.73 0.48 1470 30 58.5 0.25
40 58.74 0.49 1475 35 58.49 0.24
50 58.75 0.5 1480 40 58.43 0.18
60 58.76 0.51 1485 45 58.4 0.15
90 58.79 0.54 1490 50 58.35 0.1
120 58.81 0.56 4.7 1495 55 58.34 0.09
150 58.83 0.58 1500 60 58.34 0.09
180 58.84 0.59 1510 70 58.34 0.09
210 58.85 0.6 1520 80 58.34 0.09
240 58.86 0.61 1530 90 58.34 0.09
300 58.88 0.63 1540 100 58.34 0.09
360 58.9 0.65 1550 110 58.3 0.05
480 58.93 0.68 1560 120 58.27 0.02
600 58.95 0.7 475 1570 130 58.27 0.02
720 58.96 0.71 1580 140 58.27 0.02
840 58.97 0.72 1590 150 58.26 0.01
960 58.97 0.72 1600 160 58.26 0.01
1080 58.98 0.73 1610 170 58.26 0.01
1200 58.98 0.73 1620 180 58.25 0
1320 58.99 0.74 4.65 1630 190 58.25 0
1440 58.99 0.74 1640 200 58.25 0
Time (mim)
0 200 400 600 800 1000 1200 1400 1600 1800
0
0.1 ¢
c02¢
\; 03 —e— Contimuous Pumping Test
<
§ 04 —— Recovery Test
% 05 -
806 -
0.7 - ——e & & * * °
08 -
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Continuous Pumping Test

Site Name Hambocta Date: 21,0ctober 2010
Static Water Level: 58.25 m
Contimuous Pumping Test
Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL—m) (L/s)
0 58.25 0
1 58.35 0.1
2 58.45 0.2
3 58.55 0.3
4 58.6 0.35
5 58.64 0.39 4.7
10 58.67 0.42
15 58.69 0.44
20 58.71 0.46
25 58.72 0.47
30 58.73 0.48
40 58.74 0.49
50 58.75 0.5
60 58.76 0.51
90 58.79 0.54
120 58.81 0.56 4.7
150 58.83 0.58
180 58.84 0.59
210 58.85 0.6
240 58.86 0.61 Transmissivity (T) = 0.183%¥Q/AS
300 58.88 0.63 (Jacob Method)
360 58.9 0.65
480 58.93 0.68 Q= 401.8 m3/d
600 58.95 0.7 4.75
720 58.96 0.71 Time(min) Drawdown(m)
840 58.97 0.72 St 10 0.42
960 58.97 0.72 S2 100 0.57
1080 58.98 0.73
1200 58.98 0.73 T= 490.1 m3/d/m
1320 58.99 0.74 4.65
1440 58.99 0.74
-0
4 - 0.1
* - 0.2 =
’ -03 ¢
®e - 04 %
(a)]
e o . 0.5 (;u
06 &
- 0.7
0.8
1 10 100 1000 10000
Time (mim)
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Site Name Hambocta

RECOVERY Pumping Test
Date: 04—-05,0ctober 2010
Static Water Level:

58.25

m

Recovery Test

E;I;;t:; q Ela'psed Water Draw ’
Time Time Level Down t/t
. (min) | (GL-m) | (GL- m)
(min)
1440 0 58.99 0.74
1441 1 58.83 0.58 1440
1442 2 58.72 047 720
1443 3 58.63 0.38 480
1444 4 58.61 0.36 360
1445 5 58.59 0.34 288
1450 10 58.57 0.32 144
1455 15 58.55 0.3 96
1460 20 58.54 0.29 72 Transmissivity (T) = 0.183%¥Q/A S
1465 25 58.52 0.27 58 (Theis Method)
1470 30 58.5 0.25 48
1475 35 58.49 0.24 41 Q= 401.76 m3/d
1480 40 58.43 0.18 36
1485 45 58.4 0.15 32 Time(min) | Drawdown(m)
1490 50 58.35 0.1 29 St 10 0.05
1495 55 58.34 0.09 26 S2 100 0.3
1500 60 58.34 0.09 24
1510 70 58.34 0.09 21 T= 2941 m3/d/m
1520 80 58.34 0.09 18
1530 90 58.34 0.09 16
1540 100 58.34 0.09 14
1550 110 58.3 0.05 13
1560 120 58.27 0.02 12
1570 130 58.27 0.02 11
1580 140 58.27 0.02 10
1590 150 58.26 0.01 10
1600 160 58.26 0.01 9
1610 170 58.26 0.01 8
1620 180 58.25 0 8
1630 190 58.25 0 8
1640 200 58.25 0 7
- 0
1 0.1
102 E
C
103 Z
[a]
4 04 z
o
405 a
¢ 406
0.7
1 10 100 1000 10000
t/t’
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SUMARRAY OF WELL CONDITION

LOCATION: | GELLILE | DATE: |  06-08,0ctober 2010 |
'
©
s
Q
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 0--6
Sand Gravel 5 STEP TEST
AAN S.\W.L= 13.15 PROPER Q=3 L/S
AN C16--70 DRAW DOWN=29 M
A A AL Porous and fractured
AN | Basalt
A AN Weathered and cracked
A~ Linto fragments
AN N Scoria-like 24 HOURS CONTINUOUS UP LIFT
AN IHigh permeability
ANAN UPLIFT Q=3 L/S
AN TOTAL Q= 259.2 M*/ 24 HOURS
50 ANN DRAW DOWN=42.95 M
A~ 158m Aquifer DWWL= 56.1 TRANSIMISIVITY=1.7M*DAY
NNN
NN
NNN
AN 170-150m RECOVERY TEST
NNN
AN ] Basalt Lava REMAINING W L=42.95 M
A~ AT Slightly Weathered RECOVERY TIME= 260 MIN
AN IHard rock TRANSIMISIVITY=1.7M%DAY
AN N Cracked in part
NN
NNN
AN WATER QUALITY
100 AAN
AN 1105m Aquifer EC= 0.353 S/M
AAN PH= 7.2
AN TEMPERATURE= 35.1C°
AN N1120m Aquifer
NN
NNN
NN
NNN
NN
NNN
NN
150 NNN
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Pumping Rate

Step draw down test record

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 13.15
Q 1.21 2.67 3.33 3.64 4.00 Record Keeper
(L/s)
Duration —
(min) @ — @ @
5=l 896 | 2812 | 3485 | 4118 | 4226
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 13.15 0.00 22.11 8.96 41.27 28.12 48.00 34.85 54.33 41.18
5 19.80 6.65 30.72 17.57 45.15 32.00 53.21 40.06 54.33 41.18
10 19.94 6.79 33.19 20.04 46.42 33.27 53.33 40.18 54.33 41.18
15 19.99 6.84 35.42 22.27 4722 34.07 53.54 40.39 54.33 41.18
20 20.28 7.13 36.17 23.02 47.80 34.65 53.60 40.45 54.33 41.18
25 20.48 7.33 36.52 23.37 47.82 34.67 53.81 40.66 54.33 41.18
30 20.58 7.43 36.62 2347 47.82 34.67 53.90 40.75 54.33 41.18
35 20.62 747 36.62 2347 47.82 34.67 54.00 40.85 54.33 41.18
40 20.77 7.62 36.62 2347 47.83 34.68 54.13 40.98 54.33 41.18
45 20.84 7.69 36.62 2347 47.83 34.68 54.20 41.05 54.33 41.18
50 20.96 7.81 36.62 2347 47.83 34.68 54.25 41.10 55.41 42.26
55 21.15 8.00 36.62 2347 47.83 34.68 54.28 41.13 55.41 42.26
60 21.31 8.16 36.62 2347 47.83 34.68 54.33 41.18 55.41 42.26
70 21.56 8.41 37.18 24.03 48.00 34.85 54.33 41.18 55.41 42.26
80 21.72 8.57 38.90 25.75 48.00 34.85 54.33 41.18 55.41 42.26
90 21.90 8.75 39.77 26.62 48.00 34.85 54.33 41.18 55.41 42.26
100 22.02 8.87 40.37 27.22 48.00 34.85 54.33 41.18 55.41 42.26
110 22.08 8.93 40.90 27.75 48.00 34.85 54.33 41.18 55.41 42.26
120 2211 8.96 41.27 28.12 48.00 34.85 54.33 41.18 55.41 42.26
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 08:00-10:00 10:00-12:00 12:00-14:00 14:00-16:00 16:00-18:00
EC(us/cm) 0.353 s/m 0.353 s/m 0.353 s/m 0.353 s/m 0.353 s/m
PH 7.2 7.2 7.2 7.2 7.2
Temp 35.1C 351C 351C 351C 351C
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Guelile Step Darwdown Test

Time (min)

0 100 200 300 400 500 600 700

10.0 -

15.0 -

20.0 -

25.0 -

Drow Down (m)

30.0 -

35.0

40.0

45.0

S-Q Curve

Q(/s) PROPER
0.10 1.00 Q=3 L/8

0.10 \

10.00

1.00 -

Draw Down (m)

10.00 -

100.00 -
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Continuous Pumping Test

Site Name: GUALILLE Date: 06—08,0ctober 2010
Static Water Level:| 13.15 M
Contimuous Pumping Test Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)| (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 13.15 0 1440 0 56.1 42.95
1 21.45 8.3 1441 1 52 38.85
2 27.56 14.41 1442 2 51.7 38.55
3 33.33 20.18 1443 3 51.3 38.15
4 39 25.85 1444 4 51.2 38.05
5 415 28.35 1445 5 50.1 36.95
10 49.67 36.52 1450 10 41.98 28.83
15 55.4 42.25 1455 15 38.11 24.96
20 55.4 42.25 1460 20 33.56 20.41
25 55.4 42.25 1465 25 28.98 15.83
30 55.4 42.25 1470 30 28.18 15.03
40 55.4 42.25 1475 35 26.34 13.19
50 55.4 42.25 1480 40 23.9 10.75
60 55.4 42.25 1485 45 20.78 7.63
90 55.4 42.25 1490 50 19.22 6.07
120 55.43 42.28 1495 55 18.77 5.62
150 55.43 42.28 1500 60 18.25 5.1
180 55.43 42.28 1510 70 18.11 4.96
210 55.43 42.28 1520 80 18.09 494
240 55.43 42.28 1530 90 17.9 475
300 55.43 42.28 1540 100 17.21 4.06
360 55.43 42.28 1550 110 16.08 2.93
480 55.5 42.35 1560 120 16.05 2.9
600 55.53 42.38 1570 130 15.95 2.8
720 55.53 42.38 1580 140 15.33 2.18
840 55.6 42.45 1590 150 15.1 1.95
960 55.6 42.45 1600 160 14.88 1.73
1080 55.65 425 1610 170 14.65 1.5
1200 55.65 425 1620 180 14.3 1.15
1320 56.1 42.95 3 1630 190 14.05 0.9
1440 56.1 42.95 1640 200 13.8 0.65
1650 210 13.44 0.29
1660 220 13.26 0.11
1670 230 13.18 0.03
1680 230 13.16 0.01
1690 240 13.16 0.01
1700 260 13.15 0
Time (mim)
0 200 400 600 800 1000 1200 1400 1600 1800
(5) [T T T I T I
10 —e— Contimuous
£ 15 Pumping Test
£ 20 —— Recovery Test i
325 ¢ -
=z 30
40 L s aaas e L L L |
45 T T T T T T Y

50 -
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Site Name GUELILLE

Continuous Pumping Test LOG—- DG

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL-m) | (L/s)
0 13.15 0
1 21.45 8.3
2 27.56 14.41
3 33.33 20.18
4 39 25.85
5 415 28.35
10 49.67 36.52
15 55.4 42.25
20 55.4 42.25
25 55.4 42.25
30 55.4 42.25
40 55.4 42.25
50 55.4 42.25
60 55.4 42.25
90 55.4 42.25
120 55.43 42.28
150 55.43 42.28
180 55.43 42.28
210 55.43 42.28
240 55.43 42.28 Transmissivity (T) = 0.183%Q/A S
300 55.43 42.28 (Jacob Method)
360 55.43 42.28
480 55.5 42.35 Q= 259.2 m3/d
600 55.53 42.38
720 55.53 42.38 Time(min) [ Drawdown(m)
840 55.6 42.45 Si 1 8
960 55.6 42.45 S2 10 36
1080 55.65 425
1200 55.65 425 T= 1.7 m3/d/m
1320 56.1 42.95
1440 56.1 42.95 3
24 hours CONTINUOS PUMPING semi log DG
0
- 10 ~
120 E
| 130 %
LS X B AdE (R dind AR Rddne 40 o
50 §
\\ 160 O
70
1 10 100 1000 10000
Time (mim)
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Continuous Pumping Test LOG—- DG (Recovery)

Site Name Gualille

Recovery Test

E;I;;t:; q Ela'psed Water Draw ’
Time Time Level Down t/t
. (min) (GL-m) | (GL-m)
(min)
1440 0 56.1 42.95
1441 1 52 38.85 1440
1442 2 51.7 38.55 720
1443 3 51.3 38.15 480
1444 4 51.2 38.05 360
1445 5 50.1 36.95 288
1450 10 41.98 28.83 144
1455 15 38.11 24.96 96
1460 20 33.56 2041 72 Transmissivity (T) = 0.183%*Q/A S
1465 25 28.98 15.83 58 (Theis Method)
1470 30 28.18 15.03 48
1475 35 26.34 13.19 11 Q= 259.2 m3/d
1480 40 239 10.75 36
1485 45 20.78 7.63 32 Time(min) | Drawdown(m)
1490 50 19.22 6.07 29 St 10 -4
1495 55 18.77 562 26 S2 100 24
1500 60 18.25 5.1 24
1510 70 18.11 496 21 T= 1.7 m3/d/m
1520 80 18.09 494 18
1530 90 17.9 475 16
1540 100 17.21 4.06 14
1550 110 16.08 293 13
1560 120 16.05 29 12
1570 130 15.95 2.8 11
1580 140 15.33 2.18 10
1590 150 15.1 1.95 10
1600 160 14.88 1.73 9
1610 170 14.65 15 8
1620 180 14.3 1.15 8
1630 190 14.05 0.9 8
1640 200 13.8 0.65 7
1650 210 13.44 0.29 7
1660 220 13.26 0.11 7
1670 230 13.18 0.03 6
1680 240 13.16 0.01 6
1690 250 13.16 0.01 6
1700 260 13.15 0 6
Recovery test semi log DG
-0
~10
- 20 S
-30 A
* o o - 40 §
. -50 °©
‘ 60
1 10 100 1000 10000
Time (mim)
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SUMARRAY OF WELL CONDITION

LOCATION: | MIDDIGARRA | DATE: | 20-Aug-10
'
©
<
=
o
©) LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 0-28m
S.W.L= 3.9 5 STEP TEST
R —
WADI Deposit
sand rich gravel
with boulder
AN A10-86M
NN
An A Ibasalt DWWL = 30.3 24 HOURS CONTINUOUS UP LIFT
|
AN lweathered and
A AN IHydrothermal UPLIFT Q=6.7 L/S
AN lalternation lava TOTAL Q=578.9 M®/ 24 HOURS
50 NAN DRAW DOWN=26.4M
AN thigh permeability TRANSMISIVITY=13.2M2/DAY
NNN
NN
NNN
AR RECOVERY TEST
NNN
AN 186-150m REMAINING W L= 26.4M
ANAN RECOVERY TIME=160 MIN
AN Ibasalt TRANSMISIVITY=8.1M2/DAY
A~ A lweathered into
A~ reddish color
NNN
AN fcracked and WATER QUALITY
100 A AN AFractured
A A linto fragment EC= 0.657 S/M
A AN with clay seam PH= 7.1
AN TEMPERATURE= 37C°
NNN
NN
NNN
NN
NNN
NN
NNN
NN
150 |~nn
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Site Name: MIDDIGARRA

Continuous Pumping Test

Date: 20—Aug—-10

Static Water Level: 39 M
Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 3.9 0 1440 0 30.3 26.4
1 10.12 6.22 1441 1 28.73 24 .83
2 15.3 11.4 1442 2 25.8 21.9
3 18.08 14.18 1443 3 20.59 16.69
4 18.35 14.45 1444 4 17.85 13.95
5 18.8 14.9 1445 5 16.1 12.2
10 19.12 15.22 1450 10 13.7 9.8
15 19.2 15.3 6.7 1455 15 13.5 9.6
20 19.24 15.34 6.7 1460 20 13.47 9.57
25 19.25 15.35 1465 25 13.26 9.36
30 19.25 15.35 1470 30 13.19 9.29
40 19.26 15.36 1475 35 13.11 9.21
50 19.26 15.36 1480 40 13.05 9.15
60 19.26 15.36 1485 45 12.05 8.15
90 19.33 15.43 1490 50 11.9 8
120 21.85 17.95 1495 55 10.08 6.18
150 23.69 19.79 6.7 1500 60 9.11 5.21
180 24.84 20.94 1510 70 8.67 477
210 25.35 21.45 1520 80 7.89 3.99
240 25.91 22.01 1530 90 7.05 3.15
300 26.88 22.98 1540 100 6.3 2.4
360 27.24 23.34 1550 110 5.75 1.85
480 29.05 25.15 6.7 1560 120 5.05 1.15
600 29.29 25.39 1570 130 434 0.44
720 29.67 25.77 1580 140 4.2 0.3
840 29.85 25.95 1590 150 4.11 0.21
960 30.15 26.25 6.7 1600 160 3.9 0
1080 30.19 26.29
1200 30.26 26.36
1320 30.3 26.4
1440 30.3 26.4
Time (mim)
0 500 1000 1500 2000
0 ®
5
3 —e— Contimuous
c 10 Pumping Test 24
% hours
o 15 —B— Recovery Test
2
£ 20
(a)]
25 s
30
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Continuous Pumping Test LOG— DG

Site Name MIDIGARRA

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL- m) (L/s)
0 3.9 3.9
1 10.12 6.22
2 15.3 114
3 18.08 14.18
4 18.35 14.45
5 18.8 14.9
10 19.12 15.22
15 19.2 15.3 6.7
20 19.24 15.34 6.7
25 19.25 15.35
30 19.25 15.35
40 19.26 15.36
50 19.26 15.36
60 19.26 15.36
90 19.33 15.43
120 21.85 17.95
150 23.69 19.79 6.7
180 24.84 20.94
210 25.35 21.45
240 25.91 22.01 Transmissivity (T) = 0.183%*Q/A S
300 26.88 22.98 (Jacob Method)
360 27.24 23.34
480 29.05 25.15 6.7 Q= 578.9 m3/d
600 29.29 25.39
720 29.67 25.77 Time(min) | Drawdown(m)
840 29.85 25.95 S1 10 11
960 30.15 26.25 6.7 S2 100 19
1080 30.19 26.29
1200 30.26 26.36 T= 13.2 m3/d/m
1320 30.3 26.4
1440 30.3 26.4
24 hours CONTINUOS PUMPING semi log DG
-0
'3 9 R
~10 £
S
ML 000\»0{0 S 15 9
L 2
20 2
a
- 25
30
1 10 100 1000 10000
Time (mim)
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Site Name MIDIGARRA

RECOVERY Pumping Test LOG— DG (Recovery)

Recovery Test

Total

Elapsed EIa.psed Water Draw ’
Time Tw_ne Level Down t/t
(min) (min) (GL-m) | (GL-m)
min
1440 0 30.3 26.4
1441 1 28.73 24.83 1440
1442 2 25.8 21.9 720
1443 3 20.59 16.69 480
1444 4 17.85 13.95 360
1445 5 16.1 12.2 288
1450 10 13.7 9.8 144
1455 15 13.5 9.6 96
1460 20 13.47 9.57 72
1465 25 13.26 9.36 58
1470 30 13.19 9.29 48
1475 35 13.11 9.21 41
1480 40 13.05 9.15 36
1485 45 12.05 8.15 32
1490 50 11.9 8 29 Transmissivity (T) = 0.183%*Q/A S
1495 55 10.08 6.18 26 (Theis Method)
1500 60 9.11 5.21 24
1510 70 8.67 4.77 21 Q= 578.88 m3/d
1520 80 7.89 3.99 18
1530 90 7.05 3.15 16 Time(min) | Drawdown(m)
1540 100 6.3 2.4 14 S1 10 1
1550 110 5.75 1.85 13 S2 100 14
1560 120 5.05 1.15 12
1570 130 4.34 0.44 11 T= 8.1 m3/d/m
1580 140 4.2 0.3 10
1590 150 411 0.21 10
1600 160 3.9 0 9
1610
Recovery test semi log DG
t/t
1 10 100 1000 10000
0
G
o 10 c
* =
N . 15 A
\’ 5
i . 20 5
\\ L4 25
- 30
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SUMARRAY OF WELL CONDITION

LOCATION: OURABALLIE | DATE: | 17-Aug-10
'
©
s
m
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 ANNO-71m
AN 5 STEP TEST
A AN Thasalt
AN lweathered
A AN Acracked and
A~ |fractured into
A AN Nfragments
NN
A AN Iperous partly S.W.L= 31.1 24 HOURS CONTINUOUS UP LIFT
AN —
AN N Iscoria-like UPLIFT Q=4 L/S
AN TOTAL Q=345.6 M®/ 24 HOURS
50 A nnLhigh permebility DRAW DOWN=59.05M
AN TRANSMISIVITY=3.0M2/DAY
A AN Jaquifer 65-70m
NN
70-150m
RECOVERY TEST
sandstone
REMAINING W L= 59.05M
with minoy mudstone RECOVERY TIME= 90 MIN
louse and soft TRANSMISIVITY=2.5M2/DAY
high permeability
DWWL= 90.15

100

150

partly bearing
salty meterial

WATER QUALITY

EC= 22Ms/m
PH= 69.3
TEMPERATURE= 42C°

ik 10-70







Continuous Pumping Test

Site Name: OURIBALLE Date: 17-Aug—10
Static Water Level: 311 M
Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 31.1 0 1440 0 90.15 59.05
1 31.73 0.63 1441 1 80.21 49.11
2 43.12 12.02 1442 2 77.7 46.6
3 43.9 12.8 1443 3 70.12 39.02
4 4519 14.09 1444 4 61.07 29.97
5 46.09 14.99 1445 5 55.27 2417
10 47.9 16.8 1450 10 51.94 20.84
15 49.73 18.63 4 1455 15 49.99 18.89
20 52.31 21.21 4 1460 20 49.05 17.95
25 55.3 24.2 1465 25 47.89 16.79
30 56.27 2517 1470 30 471 16
40 59.18 28.08 1475 35 45.27 14.17
50 61.11 30.01 1480 40 41.3 10.2
60 61.92 30.82 1485 45 37.12 6.02
90 62.55 31.45 1490 50 34.1 3
120 64.02 32.92 1495 55 32.7 1.6
150 64.44 33.34 4 1500 60 32.64 1.54
180 64.98 33.88 1510 70 31.9 0.8
210 65.28 34.18 1520 80 31.2 0.1
240 67.05 35.95 1530 90 31.1 0
300 69.11 38.01
360 78.08 46.98
480 84.18 53.08 4
600 85.12 54.02
720 85.81 54.71
840 86.92 55.82
960 87.81 56.71 4
1080 88.63 57.53
1200 89.96 58.86
1320 90.1 59
1440 90.15 59.05
Time (mim)
0 200 400 600 800 1000 1200 1400 1600
Oe
10 i
\g —o— Contimuous Pumping Test
g 20 24 h
s ours
o i —— Recovery Test
O 30
5
a 40 -
50 -
60 - ¢
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Continuous Pumping Test LOG- DG

Site Name Ouarabaley

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL— m) (L/s)

0 31.1 31.1
1 31.73 0.63
2 43.12 12.02
3 43.9 12.8
4 45.19 14.09
5 46.09 14.99
10 47.9 16.8

15 49.73 18.63

B e

20 52.31 21.21

25 55.3 242

30 96.27 25.17

40 99.18 28.08

50 61.11 30.01

60 61.92 30.82

90 62.55 31.45

120 64.02 32.92

150 64.44 33.34 4

180 64.98 33.88

210 65.28 34.18

240 67.05 35.95 Transmissivity (T) = 0.183*Q/A S

300 69.11 38.01 (Jacob Method)
360 78.08 46.98

480 84.18 53.08 4 Q= 3456 m3/d

600 85.12 54.02

720 85.81 54.71 Time(min) |Drawdown(m)
840 86.92 55.82 S1 10 16
960 87.81 56.71 4 S2 100 37

1080 88.63 57.53

1200 89.96 58.86 3.0 m3/d/m

—
I

1320 90.1 99

1440 90.15 99.05

24 hours CONTINUOS PUMPING semi log DG

Time (mim)

1 10 100 1000 10000

¢ ‘ : 0

- 10
- 20
30
- 40
- 50
60
- 70

L 00.

L X XYY
<
*

Draw Down (m)
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Site Name Ouarabaley

RECOVERY Pumping Test LOG— DG (Recovery)

Recovery Test

E;I;otsael q Elapsed Water Draw
Ti?ne Time Level Down t/t
(mi (min) (GL-m) | (GL-m)
min)
1440 0 90.15 59.05
1441 1 80.21 49.11 1440
1442 2 71.7 46.6 720
1443 3 70.12 39.02 480
1444 4 61.07 29.97 360
1445 5 55.27 2417 288
1450 10 51.94 20.84 144
1455 15 49.99 18.89 96
1460 20 49.05 17.95 72
1465 25 47.89 16.79 58 Transmissivity (T) = 0.183%*Q/A S
1470 30 471 16 48 (Theis Method)
1475 35 45.27 1417 41
1480 40 41.3 10.2 36 Q= 345.6 m3/d
1485 45 37.12 6.02 32
1490 50 341 3 29 Time(min) | Drawdown(m)
1495 55 32.7 1.6 26 St 10 -5
1500 60 32.64 1.54 24 S2 100 20
1510 70 31.9 0.8 21
1520 80 31.2 0.1 18 T= 2.5 m3/d/m
1530 90 31.1 0 16
Recovery test semi log DG
t/t
1 10 100 1000 10000
: V%& : 0
10 =
DN
< ~
20 ¢
2
[S)
-30 O
&
- 40 A5
¢ - 50
- 60
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SUMARRAY OF WELL CONDITION

LOCATION: | HILBALY | DATE: |
X
o
=
0
o LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 0-12M
gravel boulder 5 STEP TEST
AAN112-150m NO WATER
NN
A~ A Ibasalt lava
NN
AA N typical lava
A~ |hard and tight rock
NAN 24 HOURS CONTINUOUS UP LIFT
AN cracked is rare NO WATER
NNN
AN
50 A AN weathered in some
AN Iplaeces
NNN
A~ |fresh locally fractured
NNN
AN RECOVERY TEST
NAN NO WATER
NN
NNN
NN
NNN
VAWAN
NNN
A WATER QUALITY
100 NAN NO WATER
NN
NNN
NN
NNN
VAWAY
NNN
VAWAN
NNN
NN
NNN
NN
150 NN
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SUMARRAY OF WELL CONDITION

LOCATION: PETIT BARRA | DATE: |
'
©
s
m
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
0 AN 10--150
An~N | Basalt Lava 5 STEP TEST
A~ | Hard and tight rock
A~ At oartially only cracked
A~ ) Low permeability
NNN
AN 10--40m
A~ AL Weathered and fractured
AN 1 with clay seam 24 HOURS CONTINUOUS UP LIFT
NNN
AN UPLIFT Q=7 L/S
ANN TOTAL Q=604.8 M*/ 24 HOURS
50 AN DRAW DOWN=0.86M
A NN 150--55 TRANSMISIVITY=460.6M2/DAY
AN | Weathered with clay
NNN
AN 160--65
AA N L Weathered reddish RECOVERY TEST
A~ in color
ANN REMAINING W L=111.76M
AN RECOVERY TIME= 45 MIN
ANN TRANSMISIVITY=407.4M2/DAY
AWAY
NNN
NN
ANN WATER QUALITY
100 AN 1100m below
A~ AN Cracked and fractured S.W.L= 110.9 EC= 4400 ™ s/M
A~ | High permeability PH= 7.33
NAN TEMPERATURE= 31.7C°
AN 1118m below
A~ AL Aquifer rich
NN
NNN
NN
NNN
NN
NNN
150 nn

Zkk10-77







Continuous Pumping Test

Site Name: PETIT BARRA

Date: 4—Aug—-10

Static Water Level:

1109 M

Contimuous Pumping Test 24 hours Recovery Test
Elapsed |Water Level| Draw Down Pumping Total Elapsed | Water Level | Draw Down
Time (min)|  (GL-m) (GL- m) Late (L/s) Elapsed Time (min) (GL-m) (GL- m)
0 110.9 0 1440 0 111.76 0.86
1 111.01 0.11 1441 1 111.5 0.6
2 111.04 0.14 1442 2 111.34 0.44
3 111.11 0.21 1443 3 111.3 04
4 111.14 0.24 1444 4 111.28 0.38
5 111.17 0.27 1445 5 111.2 0.3
10 111.23 0.33 1450 10 111.17 0.27
15 111.25 0.35 6.7 1455 15 111.12 0.22
20 111.28 0.38 6.7 1460 20 111.09 0.19
25 111.3 0.4 1465 25 111.07 0.17
30 111.33 0.43 1470 30 111.04 0.14
40 111.34 0.44 1475 35 111 0.1
50 111.36 0.46 1480 40 110.96 0.06
60 111.37 0.47 1485 45 110.9 0
90 111.4 0.5
120 111.43 0.53
150 111.44 0.54 6.7
180 111.46 0.56
210 111.47 0.57
240 111.51 0.61
300 111.54 0.64
360 111.58 0.68
480 111.6 0.7 6.7
600 111.67 0.77
720 111.72 0.82
840 111.73 0.83
960 111.73 0.83 6.7
1080 111.74 0.84
1200 111.74 0.84
1320 111.75 0.85
1440 111.76 0.86
Time (mim)
0 200 400 600 800 1000 1200 1400 1600
0 ® | | | | |
E
§ —e— Contimuous Pumping
o Test 24 hours
Q o5 —#— Recovery Test
g
; "‘\\‘\

L 4
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Continuous Pumping Test LOG- DG

Site Name PETIT BARRA

Contimuous Pumping Test

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL— m) (L/s)
0 110.9 110.9
1 111.01 0.11
2 111.04 0.14
3 111.11 0.21
4 111.14 0.24
5 111.17 0.27
10 111.23 0.33
15 111.25 0.35 6.7
20 111.28 0.38 6.7
25 111.3 04
30 111.33 0.43
40 111.34 0.44
50 111.36 0.46
60 111.37 0.47
90 111.4 0.5
120 111.43 0.53
150 111.44 0.54 6.7
180 111.46 0.56
210 111.47 0.57 Transmissivity (T) = 0.183%*Q/A S
240 111.51 0.61 (Jacob Method)
300 111.54 0.64
360 111.58 0.68 Q= 578.9 m3/d
480 111.6 0.7 6.7
600 111.67 0.77 Time(min) | Drawdown(m)
720 111.72 0.82 S1 10 0.33
840 111.73 0.83 S2 100 0.56
960 111.73 0.83 6.7
1080 111.74 0.84 T= 460.6 m3/d/m
1200 111.74 0.84
1320 111.75 0.85
1440 111.76 0.86
24 hours CONTINUOS PUMPING semi log DG
Time (mim)
1 10 100 1000 10000
\ 0
4 'S Py
.o, E
c
‘\'\Q‘\,\” 3
\ =
S
00000y o
-1
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RECOVERY Pumping Test LOG- DG (Recovery)

Site Name PETIT BARRA

Recovery Test

E?;Zia; q EIa.psed Water Draw ,
Time Tlrlne Level Down t/t
(min) (min) (GL-m) | (GL-m)
min
1440 0 111.76 0.86
1441 1 111.5 0.6 1440
1442 2 111.34 0.44 720
1443 3 111.3 0.4 480 Transmissivity (T) = 0.183%*Q/A S
1444 4 111.28 0.38 360 (Theis Method)
1445 5 111.2 0.3 288
1450 10 111.17 0.27 144 Q= 578.88 m3/d
1455 15 111.12 0.22 96
1460 20 111.09 0.19 72 Time(min)| Drawdown(m)
1465 25 111.07 0.17 58 St 10 -0.03
1470 30 111.04 0.14 48 S2 100 0.23
1475 35 111 0.1 41
1480 40 110.96 0.06 36 T= 407.4 m3/d/m
1485 45 110.9 0 32
Recovery test semi log DG
t/t
1 10 100 1000 10000
L | \\ | | 0
. E
c
=
‘0\ 8
- 0.5 >
S
* )
-1
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SUMARRAY OF WELL CONDITION

LOCATION: | PK30 | DATE: |
X
©x
s
it
O LITHOLOGY WATER LEVEL SUMMARY OF WATER PUMP TEST
of [|~~~]o-150
A~ | Basalt 5 STEP TEST
AA N Typical Lava
A~ |Vertical joint developped Not done
AA A IHard and tight rock due to short discharge
A~ |Slightly cracked
A AN 1Low permeability
NN
A~ A 0--40 CONTINUOUS UP LIFT
AN ) slightly weathered
AAN UPLIFT Q=0.27 L/S
AR TOTAL Q=0,95m*/ HOUR
50] ANAA DRAW DOWN=47.6M
AN TRANSIMISIVITY=0.14M*DAY
NNN
NN
NNN
AN RECOVERY TEST
NNN
AN REMAINING W L=47.6 M
ANA RECOVERY TIME= 130 MIN
AN TRANSIMISIVITY=0.21M*DAY
NNN
AN 190m below
A~ Cracked and fractured S.W.L= 81.9
AN | in some places WATER QUALITY
100. NNN
AN | Low permeability EC= 552 uS/cm
ANAA PH= 7.3
AR TEMPERATURE= 38.3 C°
NNN
NN
NNN
NN
NNN
An DWWL= _128.90)
NNN
NN
ﬂ NNN
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Pumping Rate

Step draw down test record PK-30

1st step | 2nd step | 3rd step | 4th step | 5th step (DStastic Water Leve 81.9
Q Record Keeper
A 0.33 0.44
Duration —
(min) @ — @ @
S=DW | 4760 | 4760 | 000 0.00 0.00
(m)
1st step 2nd step 3rd step 4th step 5th step
Time (@Water | @Draw | Water Draw Water Draw Water Draw Water Draw
Level Down Level Down Level Down Level Down Level Down
(min) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m) (GL-m) (m)
0 81.90 0.00 81.90 0.00
5 96.30 14.40 100.55 18.65
10 103.65 21.75 128.00 46.10
15 111.10 29.20 128.00 46.10
20 128.00 46.10 128.00 46.10
25 128.20 46.30 128.00 46.10
30 129.00 47.10 128.00 46.10
35 129.00 47.10 128.00 46.10
40 129.00 47.10 128.00 46.10
45 129.50 47.60 128.20 46.30
50 129.50 47.60 129.00 47.10
55 129.50 47.60 129.00 47.10
60 129.50 47.60 129.50 47.60
70 129.50 47.60 129.50 47.60
80 129.50 47.60 129.50 47.60
90 129.50 47.60 129.50 47.60
100 129.50 47.60 129.50 47.60
110 129.50 47.60 129.50 47.60
120 129.50 47.60 129.50 47.60
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
Measurement of Water Quality
time 12:00-14:00 14:00-16:00
EC(us/cm) 552 uS/cm 552 uS/cm
PH 7.3 7.3
Temp 38.6 C 38.6 C
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Site Name PK30

Continuous Pumping Test

Date:

Static Water Level:

819 M

Contimuous Pumping Test 24 hours Recovery Test
Elapsed Water Draw . Total Elapsed Water Draw
Time Level Down Pumping Ela.psed Time Level Down
) Late (L/s) Time )
(min) (GL-m) | (GL-m) (min) (min) (GL-m) | (GL-m)
0| 81.90 0 600 0] 129.00 47.10
1 96.30 144 601 1 120.00 38.10
2 | 103.65 21.8 602 2/ 114.20 32.30
3 111.10 29.2 603 3] 109.50 27.60
4| 128.00 46.1 604 4/ 105.80 23.90
5| 128.20 46.3 605 5  103.10 21.20
10 | 129.00 471 610 10 97.40 15.50
15 | 129.00 471 615 15 93.10 11.20
20 | 129.00 471 0.43 620 20 90.90 9.00
25| 129.50 47.6 625 25 89.40 7.50
30 | 129.50 47.6 0.43 630 30 87.72 5.82
40 | 129.50 47.6 635 35 87.43 5.53
50 | 129.50 476 0.43 640 40 87.17 5.27
150 | 129.50 476 645 45 86.60 470
180 | 129.50 476 650 50 85.90 4.00
210 | 129.50 476 655 55 85.30 3.40
240 | 129.50 47.6 660 60 84.30 2.40
300 | 129.50 47.6 670 70 83.00 1.10
360 | 129.50 476 680 80 82.48 0.58
480 | 129.50 47.6 0.27 690 90 82.30 0.40
600 | 129.50 47.6 700 100 82.22 0.32
710 110 82.20 0.30
720 120 82.10 0.20
730 130 81.90 0.00
Time (mim)
0 100 200 300 400 500 600 700 800
0 | | |
E 10
% 20 —&— Contimuous Pumping
a Test 24 hours
g 30 —— Recovery Test
a
T
50
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Site Name PK30

Continuous Pumping Test LOG- DG

Contimuous Pumping Test 24 hours

Elapsed Water Draw Pumping
Time Level Down Late
(min) (GL-m) | (GL—m) (L/s)
0| 81.90 0.0
1 96.30 14.4
2| 103.65 21.8
3| 111.10 29.2
4| 128.00 46.1
5| 128.20 46.3
10 | 129.00 471
15 | 129.00 471
20 | 129.00 471 0.43
25| 129.50 47.6
30 | 129.50 47.6 0.43
40 | 129.50 47.6
50 | 129.50 47.6 0.43
150 | 129.50 476 Transmissivity (T) = 0.183%¥Q/A S
180 | 129.50 476 (Jacob Method)
210 | 129.50 47.6
240 | 129.50 47.6 Q= 23.3 m3/d
300 | 129.50 47.6
360 | 129.50 476 Time(min) | Drawdown(m)
480 | 129.50 47.6 0.27 S1 1 15
600 | 129.50 47.6 S2 10 45
T= 0.14 m3/d/m
24 hours CONTINUOS PUMPING semi log DG
- 0.0
1 5.0
1 10.0
1150 g
mo
) (a)]
- 300 2
©
-1 35.0 5
1 40.0
1 45.0
0000 00 0 0
50.0

Time (mim)
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Site Name PK30

RECOVERY Pumping Test
Date: 04—05,July 2010

Static Water Level:

819 m

Recovery Test

E;I'otald Elapsed Water Draw
_?ipr:e Time Level Down t/t
e (min) | (GL-m) | (GL- m)
(min)
600 0 129.00 471
601 1 120.00 38.1 600
602 2| 114.20 32.3 300
603 3| 109.50 27.6 200
604 4 105.80 23.9 150
605 5 103.10 21.2 120
610 10 97.40 15.5 60
615 15 93.10 11.2 40
620 20 90.90 9 30
625 25 89.40 75 24
630 30 87.72 5.82 20
635 35 87.43 5.53 17
640 40 87.17 5.27 15 Transmissivity (T) = 0.183*Q/A S
645 45 86.60 4.7 13 (Theis Method)
650 50 85.90 4 12
655 55 85.30 3.4 11 Q 23.328 m3/d
660 60 84.30 24 10
670 70 83.00 1.1 9 Time(min) | Drawdown(m)
680 80 82.48 0.58 8 S1 10 1
690 90/ 82.3 0.4 7 S2 100 21
700 100/ 82.22 0.32 6
710 110| 82.2 0.3 5 T 0.21 m3/d/m
720 120/ 82.1 0.2 5
730 130/ 81.9 0 5
t/t
1 100 1000
L | 0
-5
- 10
- 15 E
<® [ 20 §
-25 A
N - 30 §
35 O
N 40
- 45
- 50
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