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Pumping Test Report Sheet

Well code: S5-02 Site code: 5-02 Site name: Jarban
District: Hamdan Governorate: Sana'a
Target water source: New projected deep well Well depth: 450 m
Contractor: Abdulkhaleg M. AL- Goli
Hydrogeologist in charge: Ali Abdullah Nagi AL- Gounaid
Cperator: Mohmmed Azeen
Date of start of the test: 18/8/2006 Date of end of the test: 19/8/2006
Pump type: Submersible pump Engine: 37kW
Pump installation depth: 370 m Datum level: 0.73 m SW.L: GL-3833Tm
Step drawdown test
Date/hour started: - Date/hour finished: -~- Total hours: =
Yield (llsec): 1% step - 2step - 3Ystep -~ 4"step -~ 5"step -
Water level before start the test (G.L.-m): -—
Water level after end of 5" step (G.L.-m): —- .
Water level after recovery (G.L.-m): -—- Recovery hours: —
Constant discharge test
Date/hour started: 18-8-2006-1:30pm  Date/hour finished:  19-8-2006-3:50pm  Total hours: 27:20
Yield (/sec): 2.00

Water level before start of the test (G.L.-m):
Water level after end of test {(G.L.-m):
Water level after recovery (G.L.-m):

Drawdown (m}: 0.06

Revised by:

345.31
345.37
345.31

Recovery hours:

Name ;

Date:

.

3:20
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Constant Discharge & Recorery Test (1/2)

Well Code: S-02 Site code: $-02
Site name:  Jarban Pump on date/hour:  18-8-2006-1 .‘SOpm.
District: Hamdan Pump off datefhour:  13/8/2006 2:00pm
Governorate: Sana‘a " End of recovery hour:  79-8-2006-3:50pm
Contractor:  Abdulkhaleg M. AL- Goli SWL(m) 346.04
Hydrogeologist:  Ali Abdullah Nagi AL- Gounaid DWL(m}) 346.10
Operator: Mohmmed Azeen Yield (lfsec): 20
Duration Constant Dischrge Test Recovery Test Waler Analysis
(min) | Waterlevel Drawdown Pumping | Water level Residual Conductivity Remarks
{m) {m}) rate (I/sec) {m) (m) { )
0.0 346.04 0.00 346.10 0.06 4
0.5 346.04 0.00 346.09 0.05
1.0 346.05 0.01 346.09 0.05
1.5 346.05 0.01 346.09 0.05
2.0 346.05 0.01 346.09 0.05
2.5 346.06 0.02 346.09 0.05
3.0 346.06 0.02 346.09 0.05
3.5 346.06 0.02 346.09 0.05
4.0 346.06 0.02 346.09 0.05
4.5 346.07 0.03 346.09 0.05
5.0 346.07 0.03 346.09 0.05
6.0 346.07 0.03 346.09 0.05
7.0 346.08 0.04 346.09 0.05
8.0 346.08 0.04 346.09 0.05
9.0 346.08 0.04 346.08 0.04
10.0 346.09 0.05 346.08 0.04
12.0 348,09 (.05 346.08 0.04
14.0 346.10 0.06 346.08 0.04
16.0 346.10 0.06 346.08 0.04
18.0 346.10 0.06 346.08 0.04
20.0 346.10 0.06 346.07 0.03
250 346.10 0.06 348.07 0.03
30.0 346.10 0.06 346.07 0.03
35.0 346.10 0.06 346.07 0.03
40.0 346.10 0.06 346.07 0.03
45.0 346.10 0.06 346.07 0.03
50.0 346.10 0.06 346.07 0.03
55.0 346.10 0.06 346.06 0.02
60.0 346.10 0.06 346.06 0.02

230-14
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S-02

Constant Discharge & Recorery Test (2/2)

Well Code: S-02 Site code: Site name: Jarban
District: Hamdan Govemorate: Sana’‘a
Ducation Constant Dischrge Test Recovery Test Walter Analysis
( min ) Water level Drawdown | Pumping Water level Residual Conductivity Remarks
{m) (m) rate (l/sec) {m) (m) { uSicm )
700 346.10 0.06 346.06 0.02
80.0 346.10 0.06 346.06 0.02
50.0 346.10 0.06 346.06 0.02
100.0 346.10 0.06 346.05 0.01
110.0 346.10 0.06 346.05 0.01
120.0 346.10 0.06 346.05 0.01
140.0 346.10 0.06 346.05 0.01
160.0 346.10 0.06 346.05 0.01
180.0 346.10 0.06 346.05 0.01
200.0 346.10 0.06 346.04 0.00
220.0 346.10 0.06
240.0 346.10 0.06
280.0 346.10 0.06
320.0 346.10 0.06
360.0 346.10 0.06
420.0 346.10 0.06
480.0 346.10 0.06
540.0 346.10 0.06
600.0 346.10 0.06
660.0 346.10 0.06
720.0 346.10 0.06
840.0 346.10 0.06
960.0 346.10 0.06
1080.0 346.10 0.06
1200.0 346.10 0.06
1320.0 346.10 0.06
1440.0 346.10 0.06
1560.0
1680.0
1800.0

23114
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Constant Dischrge Test

Well Code: S5-02
Site Code: 5-02 Site Name: Jarban
SW.L {m) 346.04 D.W.L {m): 346.10 Drawdown (m): 0.06
Yield (1/sec): 2.0
|
Constant Discharge !
345,00
345.50
E
= |
3 346,00
B Wo—H—ﬁ—Q—ﬁ—o—o—f——o————’—t—-o—g———o
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Pumping Test Report Sheet

Well code: S5-05 Site code: S-05 Site name;: Afesh
District: Belad Al Rous Governorate: Sana'a

Target water source: Existing projected deep well Weil depth: 150 m
Contractor: Abdulkhaleg M. AL- Goli
Hydrogeologist in charge: Ali Abdullah Nagi AL- Gounaid
Operator: Mohmmed Azeen
Date of start of the test: 02/08/2006 Date of end of the test: 05//08/2006
Pump type: Vertical pump Engine: Iveco aifo
Pump installation depth: 270 m Datum level: 0.72 m SWL: GL-21297 m

Step drawdown test
Date/hour started: 3-8-2006-8:40am Date/hour finished: 4-8-2006-8:35am  Total hours: _23:55 |
Yield (Vsec): 1% step  1.00 2™step 200 3%step _ 3.00 A step 400 5"step 500
Water level before start the test (G.L.-m): 212.97
Water level after end of 5" step (G.L.-m): 245.67
Water level after recovery (G.L.-m}): 212.97 Recovery hours: 13:55

Canstant discharge test
Date/hour started: 4-8-2006-8:40am Date/hour finished: 5-8-2006-8:20pm  Total hours: 36:00
Yield (I/sec): 3.20
Water level before start of the test (G.L.-m}: 212.97
Water level after end of test (G.L.-m): 231.93
Water level after recovery (G.L.-m): 20.97 Recovery hours: 12:00
Drawdown {m): 18.96
Revised by:

Name :
Date: )
233-14
.
o
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Provisional Step Drawdown Test

S-05

Pump on date/hour:

Well Code: 5-05 Site code: 2-8-2006-6:20am
Site name:  Afesh Pump off date/hour:  2-8-2006-8:40pm
District: Belad Al Rous End of recovery hour:  3-8-2006-4:15am
Governorate: Sana‘a SWL({m}: 213.69
Contractor:  Abdutkhaleg M. AL- Goli
Hydrogeologist:  Ali Abdullah Nagi AL- Gounaid
Operator:  Mohmmed Azeen
1st Step 2nd Step 3rd Step 4ih Siep 5th Step
Duration - - - - Recovery
( min ) W.L. Yield W.L. Yield WL  Yield W.L. Yield WL Yield (m)
(m}) { I/sec) {m} . (l/sec) (m) 1 (lisec) (m) ( I/sec) (m) ( I/sec)
0.0] 213.69 1.00 | 221.98 2.00| 223.88 3.00; 22471 4,00 | 225.09 5.00| 22542
05| 219.85 222.91 224,51 22475 225.10 219.73
1.0 220.04 223.02 224.51 224.77 225.12 A,
1.5) 220.12 223.18 224 .51 227.77 225.13
2.0 220.20 223.22 224.51 224.78 225.14
2.5 220.26 223.26 224.52 224.79 255.15
3.0| 220.39 223.32 224.53 22480 255.16
3.5| 22093 223.36 224.53 224.81 255.16
4,01 220.71 223.39 224.53 224.82 255.17
45| 220.83 223.42 224,54 22483 255.17
50| 221.09 223.44 224.55 224.84 255.18
60| 221.11 223.46 224.56 22485 255.20
70| 22112 223.48 224 57 224.86 255.21
80| 22143 223.51 224,58 224.88 255.22
9.0 | 22148 223.58 224.59 224.90 255.23
10.0] 221.51 223.63 224 60 22491 225.25
120 | 221.63 223.68 224.61 22493 255.26 217.80
1401 221.74 223.72 224 .62 224.94 225.28 216.82
16.0| 221.76 223.74 224,63 224.96 255.30 215.76
18.0| 221.79 223.76 224.64 224.98 255.31 214.72
200} 221.84 223.78 224.65 - 225.00 255.33
22.0| 221.90 223.80 22467 225.02 255.34
24.0] 22192 223.82 224.68 225.04 255.36
26.0 221.94 223.84 224.69 225.05 255.38
28.0| 22186 223.86 224.70 225.07 255.40
30.0| 221.98 223.88 224.71 225.08 255.42 214.21
4:15am 213.69
i i .
%34-14 | !
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Step Drawdown Test

S-05

Pump on date/hour:

Well Code: _ S§-05 Site code: 3-8-2006-8:40am
Site name:  Afesh Pump off date/hour:  3-8-2006-6:40pm
District: Belad Al Rous End of recavery hour:  4-8-2006-8:35am .
Governorate: Sana'a SWL(m): 213.69
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeologist: Ali Abdullah Nagi AL- Gounaid
Operator:  Mohmmed Azeen
1st Slep 2nd Step 3rd Step 4th Step 5th Step
Duration - - - ) - Recovery
( min ) WL Yield W.L. Yield W.L. Yield W.L. Yield W.L. Yield (m)
{m} ( /sec) (m) ( Vsec) (m) ( /sec) {m) {I/sec) (m) { lfsec)
0.0 213.69 1.00 | 219.92 2.00 224.31 3.00) 23459 4,00 | 237.63 5.00 246.39
0.5 218.50 220.08 224.86 234.71 237.99 239.40
1.0 218.75 220.67 224.88 234.89 238.00 234.42 a1,
1.5 218.81 220.96 225.00 235.02 240.16 231.22
20| 218.84 221.19 225.11 235.21 241.07 229.11
2.5 218.89 221.48 225.60 235.55 241.82 227.03
3.0{ 218.91 221.79 225.81 235.73 242.09 226.17
351 218.94 221.88 225.99 235.94 242.56 225.41
4,01 218.97 222.00 . 226.00 236.18 243.09 224.82
45) 218.98 222.29 226.07 236.24 243.51 224 .41
50! 218.99 222 .41 226.11 236.29 243.62 223.36
6.01 219.00 222.68 226.80 236.32 243.92 222,43
70| 219.27 222,91 228.24 236.37 243.93 221.81
80| 219.40 223.11 228.48 236.54 243.98 221.03
90| 219.48 223.27 228.55 236.76 244.32 220.64
10.0| 219.54 223.58 228.60 236.83 244.60 22045
12.0| 219.60 223.65 229.00 236.83 244.71 220.14
14,01 219.69 223.78 230.69 236.92 24472 220.04
16.0] 219.69 223.91 231.18 236.92 244.75 219.66
18.0| 219.74 224.00 231.57 236.95 245.02 219.47
20.0) 219.80 224 .08 231.61 236.96 24524 219.15
25.0| 219.85 22411 231.97 236.98 245.59 218.84
30.0| 219.87 22413 232,00 237.02 245.94 218.12
350 219.89 224,15 23241 237.05 246.22 217.79
40.0| 219.90 22418 232.74 237.11 246.23 217.46
45.0 | 219.90 22418 232.96 237.15 246.27 217.23
50.0 219.90 224.18 233.10 237.21 246.29 217.03
55.0 | 219.90 224.19 23362 237.26 246.37 216.95
60.0| 219.90 224,19 233.85 237.32 246.37 216.81
700 219.90 224.20 234.01 237.45 246.37 216.69
30.0( 219.90 224.21 234.09 237.56 246.38 216.24
90.0] 219.91 224.25 23417 237.59 246.28 216.01
100.0| 219.91 224.29 234.26 237.61 246.39 215.96
110.0| 219.92 22431 23447 237.62 246.39° 215.79
1200 219.92 224,31 | 234.39 237.63 246.39 | 215.69
695.0 | 8:35am } ; , ; | 213.69
| 33514 |
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Constant Discharge & Recorery Test (1/2)

L)

Well Code:  §-05 Site code: __ S5-05
Site name:  Afesh Pump on datefhour:  4-8-2006-8:40am
District; Belad Al Rous Pump off date/hour:  5-8-2006-8:40am
Governorate; Sana'a End of recavery hour:  5-8-2006-8:20pm
Contractor:  Abdufkhaleg M. AL- Goli SW.L(m)  213.69
Hydrogeologist:  Ali Abdullah Nagi AL- Gounaid DWL(m}): 2371.93
Operator: Mohmmed Azeen Yield (l/sec): 3.2
Duration Constant Dischrge Test Recovery Test Water Analysis
( min ) Water level Drawdown Pumping Water levei Residual Conductivity Remarks
{m) (m) rate (If/sec) {m) (m) (
0.0 213.69 0.00 231.93 18.24
0.5 214.50 0.81 228.13 14.44
1.0 216.82 313 222.43 8.74
1.5 217.11 3.42 221.35 7.66
2.0 218.99 5.30 220.90 7.21
2.5 219.85 6.16 219.82 6.13
3.0 221.18 7.49 218.50 4.81
35 222.86 9.17 217.50 3.81
4.0 223.63 9.94 216.48 2.79
4.5 224.72 11.03 216.27 2.58
50 225,38 11.69 216.23 254
6.0 226.00 12.31 216.06 2.37
7.0 226.45 12.76 215.95 2.26
840 226.683 12.94 215.46 1.77
9.0 226.80 13,11 21513 1.44
10.0 22711 13.42 215.01 1.32
12.0 227.23 13.54 214.89 1.20
14.0 227.47 13.78 214,68 0.99
16.0 227.56 13.87 214.60 0.91
18.0 227.79 14.10 214.49 0.80
20.0 227.79 14.10 214.45 0.76
25.0 227.98 14.29 214.40 0.71
30.0 228.06 14.37 214,36 0.67
35.0 228.18 14.49 214.32 0.63
40.0 228.28 14.59 214.28 0.59
45.0 228.64 14.95 21426 0.57
50.0 22912 15.43 214.22 0.53
55.0 229.54 15.85 214.18 0.49
60.0 23043 16.74 214,14 0.45
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Constant Discharge & Recorery Test (2/2)

S-05

Well Code: 5-05 Site code: Site name: Afesh
District: Belad Al Rous Governorate: Sana'a
Buration Constant Dischrge Test Recovery Test Water Analysis
( min ) Water level ‘Drawdown Pumping Water level Residual - Canductivity Remarks
{m) {m} rate {l/sec) (m) (m) ( )
70.0 230.88 17.19 214.06 0.37
80.0 230.99 17.30 214.00 0.31
90.0 231.42 17.73 213.94 0.25
100.0 231.48 17.79 213.88 0.19
110.0 231.54 17.85 213.82 0.13
120.0 231.64 17.95 213.76 0.07
140.0 231.69 18.00 213.76 0.07
160.0 231.69 18.00 213.75 0.06
180.0 231.70 18.01 213.74 0.05
200.0 231.73 18.04 213.73 0.04
220.0 231.73 18.04 213.72 0.03
240.0 231.73 18.04 213.70 0.01
280.0 231.75 18.06 213.70 0.01
320.0 231.76 18.07 213.70 0.01
360.0 231.78 18.09 213.70 0.01.
420.0 231.78 18.09 213.70 0.01
480.0 231.79 18.10 213.70 0.01
540.0 231.81 18.12 213.70 0.01
600.0 231.85 18.16 213.70 0.01
660.0| 23188 18.19 213.70 0.01
720.0 231.89 18.20 213.69 0.00
840.0 231.91 18.22
960.0 231.91 18.22
1080.0 231.91 18.22
1200.0 231.92 18.23
1320.0 23192 18.23
1440.0 231.93 18.24
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Step Drawdown Test

Well Code: 5-05
Site Code: S-05 Site Name: Afesh
SWL: 213.69m
[
L 1000 —
G i
P N i
,P‘/
/‘ A
10.0 -
g =
= = =
=] =
3
£
ful R H i
S ) :
: Expect Well Pumping Rate | )
10 : 0= 4.0 Usec : Pl
i —
i T
! ! |
| T
T
oL
; ' i
0.1 . '1 Bk
0.1 1.0 10.0 100.0
Pumping Rale Q { Lisec )
Slep Qflisec) DWL(m) Ds{m}
1 1.0 219.92 6.23
2 2.0 224.31 10.62
3 3.0 234.58 20.90
4 4.0 237.63 23.94
5 5.0 246.39 32,70
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Well Code:
Site Code:

SWL

5-05
5-05

Step Drawdown Test

Site Name: Afesh

213.69m

Water Leval[m)

200.00
205.00
210.00
215.00
220.00
225.00
230.00
235.00

240,00

245.00
250.00

Step Drawdown Test

Step 1. Q=1.0 Usec

Slep 2: Q=2.0 Lisec

Slep 3: (1=3.0 Lfses

o
\\w»-.. Step 4 0=4.0 Lisec

b AL aaatk '.-“-Lt(‘j L gt bk b

i Slep 5; 0=5.0 U'sec—|

100 200 300 400 500 600

Time ( min )

700

Yaler Level (m)

200.00 -
205.00 -
210,00 :
215.00 -
220.00 :
225.00 3

230.00

235.00 ]

240.00
245.00
250.00

Recovery Test (Step Drawdown)

+

PR

f1g

(=3

100 200 300 400 500 600 700

Time { min )

800
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Well Code:
Site Code:
SW.L. (m)
Yield (L/sec):

213.69

Constant Dischrge Test

5-05

Afesh
231.93

Site Name:
DwW.L (m):

5-05

Drawdown (m): 18.24

3.2

-

200.00
205.00
210.00
215.00
220.00

225.00

Water Level (m}

240.00

230.00 1

235.00 ]

Constant Discharge

PRI

el
v‘-L

Time ( min }

1400

1600

200.00

205.00

210.00

215.00

220.00

Water Level {m)

225.00

230.00

235.00

240.00

Recovery Test

800 1000 1200

Time ( min )

1400
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Pumping Test Report Sheet

Well code: S-06 Site code: S-06 Site name: Al Lejam
District: Sanhan & Bany Bahloo/ Governorate: Sana'a

Target water source: Existing projected deep well Well depth: 310 m

Contractor: Abdulkhaleg M. AL- Goli

Hydrogeologist in charge: Ali Abdullah Nagi AL- Gounaid

Operator: Mohammed Azeen

1.

Date of start of the test: 21/8/2006 Date of end of the test: 24/8/2006

Pump type: Vertical pump Engine: Iveco aifo

Pump installation depth: 220 m Datum level: 0.58 m SWL: G.L-748.09 m

Step drawdown test

Date/hour started: 22-8-2006-10:30am Date/hbur finished: 22-8-2006-8:48om  Total hours: 10:18
Yield (Usec): 1%step 1.30 2™step 260 3“step 390 4"step 520 5"step _6.50

Water level before start the test (G.L.-m): 148.09

Water level after end of 5" step (G.L.-m): 149.95

Water level after recavery (G.L.-m); 148.09 Recovery hours: 0.18

Constant discharge test

Date/hour started: 23-8-2006-6:00am Dateshour finished:  24-8-2006-3.00pm  Total hours: 33:00
Yield (I/sec): 3.80
Water level before start of the test (G.L.-m}. 148.09
Water level after end of test (G.L.-m): 149.59
Water level after recovery (G.L.-m): 148.10 Recovery hours: 9:00
Drawdown (m): 1.50
Rewised by:
Name :
Date:
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Provisional Step Drawdown Test

Well Code: 5-06 Site code: S5-06 Pump on date/hour:  27-8-2006-3:50pm
Site name: A/ Lejam Pump off datethour:  27-8-2006-6:20pm
District: Sanhan & Bany Bahiool End of recovery hiour:  27-8-2006-6:30pm
Governorate: Sana‘a SWL(m): 148.67
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeologist, Al Abdullah Nagi AL- Gounaid
Operator; Mohammed Azeen
1st Step 2nd Step 3rd Step 4th Step Sth Step
Duration - - " Recovery
( min) W.L. Yield W.L. Yield W.L. Yield W.L | Yield WL Yield (m)
(m) ( Usec) {m) { Isec) {m) ( /sec) {m) - {Usec) {m) { I/sec)
0.0 148.67 1.30 | 148.83 260 148.92 3.90| 149.43 5.20 | 149.93 6.50 | 150.51
0.5| 148.74 148.86 149.25 149.81 150.27 148.92
1.0| 148.76 148.89 149.41 149.85 . 150.28 148.87
1.5| 148.77 148.91 149.42 149.88 150.44 148.81
20| 14877 148.92 149.42 149.92 150.45 148.77
2.5| 14879 148.92 149.42 149.93 150.47 148.71
3.0| 148.79 148.92 149.43 149.93 150.51 148.69
15| 14879 148,92 149.43 149.93 | 150.51 148.68
40| 148.80 148.92 149.43 149.93 150.51 148.68
451 143.80 148,92 149.43 149.93 150.51 148.68
5.0 148.81 148.92 149.43 149.93 150.51 148.68
6.0 148.81 148,92 149.43 149.93 150.51 148.67
7.0| 148.81 148.92 149.43 145,93 150.51 148.67
8.0 148.81 148.92 149.43 149.93 150.51 148.67
9.0 148.82 148.92 149.43 149.93 150.51 148.67
10.0 | 148.82 148.92 148.43 149.93 150.51 148.67
12.0 ] 148.83 148.92 149.43 149.93 150.51 :
14.0| 14883 148.92 149.43 149.93 150.51
16.0 | 148.83 148.92 149.43 149.93 150.51
18.0| 148.83 148.92 149.43 149.93 150.51
20.0| 148.83 148.92 149.43 149.93 150.51
22.0 | 148.83 148.92 149.43 149.93 150.51
2401 148.83 148.92 149.43 149.93 150.51
26.0| 148.83 148.92 149.43 149.93 150.51
28.0| 148.83 148.92 149.43 149.93 150.51
30.0| 148.83 148.92 149.43 149.93 150.51
35.0
40.0
45,0
50.0
60.0
70.0
80.0
90.0
110.0
120.0
240.0
3000
360.0 '
420.0 :
242-14
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Step Drawdown Test

S-06

Well Code: 5-06 Site code: F'umb on date/hour:  22-8-2006-10:30am
Site name: Al Lejam Pump off datefhour: _ 22-8-2006-5:30pm
District: Sanhan & Bany Bahloo! End of recovery hour:  22-8-2006-8:48pm
Govermnorate: Sana'a SW.L(m) 148.67 '
Contractor:  Abdulkhaleg M. AL- Goli _
Hydrogeologist: Ali Abdullah Nagi AL- Gounaid
Operaior;.  Mohammed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration - ) - Recovery
( min ) W.L. Yield W.L. Yield W.L. Yield W.L. Yield W.L. Yield (m)
(m) ( lfsec) (m) ; (lsec) | (m) . (lisec) (m}) ( II'sec) (m)  (lsec)
0.0 148.67 1.30| 14881 2.60| 149.24 390 149.74 520| 150.23 6.50 | 150.53
05| 148.74 149.18 148.54 150.12 150.34 148.95
1.0 148.76 149.19 149.65 150.20 150.37 148.87
1.5 148.77 149.20 149.67 150.21 150.39 148.83
20| 148.78 149.21 149.67 150.21 150.40 148.78
25| 148.78 149.21 149.68 150.21 150.43 148.75
3.0 14B.79 149.22 149.68 150.21 150.43 148.71
3.5 148.79 149.22 149.70 150.22 15043 . 148.69
4.0 148.80 149,22 149.70 150.22 150.44 - 148.69
45| 148.81 149.22 149.70 150.22 150.44- 148.69
50| 148.81 149.22 149.70 150.22 150.44 148.69
6.0 148.81 149.22 149.70 150.22 150.44 148.68
7.0| 148.81 149.22 149.70 1560.22 150.45 148.68
8.0 148.81 149.22 149.70 150.23 150.45 148.67
9.0 | 148.81 149.23 149.70 150.23 150.45 148.67
10.0] 148.81 149.23 149.70 1580.23 150.45 148.67
12.0] 148.81 149.23 149.70 150.23 150.45 148.67
14.0| 148.81 149.23 149.70 150.23 150.46 148.67
16.0 | 148.31 149.23 149.71 150.23 150.46 148.67
18.0| 148.81 149.23 149.71 150.23 150.47 148.67
20.0| 148.81 149.23 149.71 150.23 150.48
25.0 | 148.81 149,23 149.71 150.23 150.48
30.0 | 148.81 149.23 149.72 150.23 150.48
35.0| 148.81 149.23 149.72 150.23 150.48
40.0 148.81 149.23 149.72 150.23 150.48
450 | 148.81 149.23 149.72 150.23 150.49
50.0 148.81 149.23 148.72 150.23 150.50
55.0 148.81 149.23 149.72 150.23 150.51
60.0| 148.81 149.23 149.72 150.23 150.591
70.0| 148.81 149.23 149.72 150.23 150.52
80.0| 148.81 149.23 149.73 : 150.23 150.52
90.0 | 148.81 149.24 149.73 . 150.23 150.52
100.0 | 148.81 149.24 149.74 | 150.23 150.52
110.0| 148.81" 149.24 | 149.74 150.23 150.53 f
120.0| 148.81 149.24 | 149.74943-14 150.23 150.53]
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Constant Discharge & Recorery Test (1/2)

506

Well Code: S-06 Site code:
Site name: Al Lejfam Pump on datefhour:  23-8-2006-6:00am
District: Sanhan & Bany Bahiooc! Pump off date/hour:  24-8-2006-6:00am
Governorate: Sana'a End of recovery hour:  24-8-2006-3:00pm
Contractor:  Abdulkhaleg M. AL- Goli SW.L (m); 148.67
Hydrogeologist:  Ali Abdullah Nagi AL- Gounaid DWL(m): 150.17
Operator: Mohammed Azeen Yield (I/secy.
Duration Constant Dischrge Test Recovery Test Water Analysis
( min ) Water level Drawdown Pumping Water level Residual Conductivity Remarks
{m) {m) rate (I/sec) (m) (m) { )
0.0 148.67 0.00 15C.17 1.50 1.
0.5 149.58 0.91 149.62 0.95
1.0 149.73 1.06 149.24 0.57
1.5 149.77 1.10 149.12 0.45
2.0 149.80 1.13 148.96 0.29
2.5 149.81 1.14 148.84 0.17
3.0 149.81 1.14 148.78 g.11
35 149.82 1.15 148.78 0.11
4.0 149.83 1.16 148.78 0.1
4.5 149.83 1.16 148.77 0.10
5.0 149.83 1,16 148.77 0.10
6.0 145,83 1.16 148.76 0.09
7.0 149.83 1.16 148.76 0.09
8.0 149.83 1.16 148.76 0.09
9.0 149.83 1.16 148.76 0.09
10.0 149.83 1.16 148.76 0.09
12.0 149.84 1.17 148.74 0.07
14.0 149.84 1.17 148.74 0.07
16.0 149.84 1.17 148.73 0.06
18.0 149.84 1.17 148.74 0.07
200 149.84 1.17 148.71 0.04
25.0 149.84 117 148.69 0.02
30.0 149.84 1.17 148.69 0.02
350 149.84 1.17 148.69 0.02
400 149.84 1.17 148.69 0.02
45.0 149.84 1.17 148.69 0.02
50.0 149.84 | 1.17 148.69 0.02
55.0 149.84 _ 1.17 148.69 0.02
60.0 149.84 1.17 148.69 0.02
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Constant Discharge & Recorery Test (2/2)

Well Code: 5-06 Site code: S-06 " Site name: Al Lejam
District: Sanhan & Bany Bahiool Governorate: Sana‘a
Duration Constant Dischrge Test Recovery Test Water Analysis
(min) | Waterlevel Drawdown | Pumping | Water level Residual Conductivity Remarks
{m) {m) rate {l/sec) {m) (m) ( )
70.0 149.84 1.17 148.69 0.02
80.0 149.84 1.17 148.69 0.02
90.0 149.85 1.18 148.69 0.02
100.0 149.85 1.18 148.69 0.02
110.0 148.85 1.18 148.69 0.02
120.0 149.86 1.19 148.69 0.02 1-
140.0 149.86 1.19 148.69 0.02
160.0 149.87 1.20 1 148.69 0.02
180.0 149.87 1.20 148.68 0.01
200.0 149.88 1.21 148.68 0.01
220.0 149.88 1.21 148.68 0.01
240.0 149.89 1.22 148,68 0.01
280.0 149.89 1.22 148.68 0.01
320.0 149.90 1.23 148.68 .01
360.0 149.91 1.24 148.68 0.01
420.0 149.95 1.28 148.68 0.01
480.0 149.93 1.26 148.68 0.01
540.0 149.93 1.26 148.68 0.01
600.0 149,93 1.26
660.0 148.95 1.28
720.0 149.95 1.28
840.0 150.09 1.42
960.0 150.09 142
1080.0 150.12 1.45
1200.0 150.13 1.46
1320.0 150.16 1.49
1440.0 150.17 1.50
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Step Drawdown Test

Wall Code; 5-06
Site Code: 5-06 Site Name: Al Lejam
SW.L.: 148.67 m
i'
10.0 T ;
T :
;
el
KL d !
— Expect well Pumping Rate . g
E i (=5.2 Vsec s
w I - /’ -
(=] L - P
| s 1.0 ' Rl
g : % b
= - 1
= !
a s i
,’v
e | |
- Pl i
el P :
i
. | !
- : i
] e
i @ !
| |
| 0.1 :
i 0.1 1.0 10.0
i Pumping Rate Q ( Lisec }
i I
Slep Q1/sec) DWL{m} Ds{m)
1 1.3 148.81 0.14
2 26 149.24 0.57
3 3.9 149.74 1.07
4 52 150.23 1.56
5 6.9 150,53 1.86
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Well Code:
Site Code:

S.W.L

S5-06
S-06
148.67 m

Step Drawdown Test

Site Name:; Al Lejam

Waler Laval (m )

146.00

147.00

148.00

149.00

150.00

151.00

152.00 A

Step Drawdown Test

Slep 22 Q=2.6 Lisec

Step 3: =3.9 Lisec

Aoy

M

Slep 4: 0=5.2 Lisec

Step 5. 0=6.5 Lisec

PN

100

Time {min )

200 300 400

Walar Level {m }

146.00 ;
147.00 :

148.00 |

149.00

150.00

151.00

152.00

Recovery Test {Step Drawdown)

-

b ke d b

100

T

200 300 400

Time (min )

500

700
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Welf Coda:
Site Code:
S.W.L (m):
Yiald (L/sec):

Constant Dischrge Test

3-06

S5-06 Site Name:
148.67 D.w.L (m)

4.2

Al Lejam

150.17

Drawdowr {m): 1.50

Waler Level{m )

145.00
146.00

147.00

148.00
149.00

150.00

151.00 1

152.00 |

153.00
154.00

155.00

Constant Discharge

600 800

Time (ain )

1000 1200

1400

1600

Waler Level (m )

145.00 -

146,00

147.00 ;

148.00
149,00
150.00

151.00

152.00 3
153.00 1
154.00 ]

155.00 !

Recavery Test

600 800

Time { min )

1000 1200

1400

1600
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Pumping Test Report Sheet

Well code: 5-07 Site caode: §-07 Site name: Bait Al Hadrami

District: Sanhan & Bany Bahlool Govemorate: Sana'‘a

Target water source: Existing projected deep well Well depih: 410 m

Contractor; Abdulkhaleg M. AL- Goli

Hydrogeologist in charge: Ali Abdullah Nagi AL- Gounaid

Operator: Buluf

4

Date of start of the test: 31/07/2006 Date of end of the test: 04/08/2006

Pump type: Vertical pump Engine; lveco aifo

Pump installation depth: 291 m Catum level: 0.58 m SW.L.: G.L-193.22m

Step drawdown test

Date/hour started: 1-8-2006-9:55pm Date/hour finished: 2-8-2006-2:55pm  Total hours: _77:00 |

Yield (Isec) 1"step 1.90 2™step 380 3step 570 4"step _7.60 5" step _9.50
Water level befare start the test (G.L.-m): 193.22

Water level after end of 5 step (G.L.-m): 200.27

Water level after recovery (G.L.-m): 193.22 Recovery hours: 7:00

Constant discharge test

Date/hour started: 2-8-2006-10:40pm  Date/hour finished: 4-8-2006-3:40am  Total hours: 25:00
Yield (I/sec): 3.20

Water level before start of the test (G.L.-m): 183.22

Water level after end of test (G.L.-m}: 200.29

Water level after recovery (G.L.-m): 193.22 Recovery hours: 5:00

Drawdown (m}: 7.07

Revised by:

Name :

Date;
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Provisional Step Drawdown Test

S5-07

Well Code: S-07 Site code: Pump on date/hour:  37-7-2006-11:00pm
Site name:  Bait Al Hadrami Pump off datefhour:  31-7-2006-1:30am
District: Sanhan & Bany Bahlool End of recovery hour:  1-8-2006-8:15am
Governorate: Sana‘a SWL(m}): 193.80
Contractor:  Abdutkhaleg M. AL- Goli
Hydrogeologist: Afi Abdullah Nagi AL- Gounaid
Operator:  Bulul
15t Step 2nd Step 3rd Step 4th Step 5th Step
Duration - - - : Recovery
( min ) W.L. Yield WL Yield W.L. : Yield W.L. l Yield WL Yield (m)
{m) ( I/sec) (m) (I/sec} {m) : (l/sec) (m)  (lsec) {m) { /sec)
0.0| 183.80 190 198.10 3.80| 198.89: 5.70| 199.60 7.60f 200.14 9.50 | 200.85
0.5| 197.15 198.45 189.21 199.86 ! 200.42 198.22
1.0] 197.72 198.61 199.33 199.91 200.52 197.11 ¢
1.5 197.86 198.73 199.41 199.99 | 200.62 196.02
20| 197.93 198.76 199.42 200.05 - _ 200.73 195.07
2.5 198.00 198.80 199.46 200.08 |--200.75 194.53
3.0| 198.00 198.80 199.48 200.08 - 200.76 193.591
3.5{ 198.00 198.80 199.48 200.08 200.78 193.49
4.0] 198.00 198.80 199.48 200.08 200.78 193.32
45| 198.00 198.80 199.48 200.08 . 200.79 193.07
50| 198.00 198.80 199.48 200.08 200.80 194.06
6.0 | 198.00 198.80 199.89 200.10 ; 200.81 194.06
7.0 | 198.00 198.80 199.50 . 200.11 200.82 194.05
8.0 198.01 198.82 199.51 200.12 200.82 194.05
9.0( 198.02 198.84 199.53 200.12 200.82 194.04
10.0| 198.03 198.86 199.55 200.12 200.83 194.04
12.0| 198.04 198.88 199.56 200.12 200.83 194.04
14.0| 198.06 198.88 199.56 20013 200.83 194.03
16.0 | 198.07 198.88 199.56 200.13 200.84 194.03
18.0 | 198.08 198.88 199.57 200.13° 200.84 194.03
20,0 198.09 198.88 199.57 20013 200.84 194.03
22.0| 198.10 198.88 199.58 200.14 200.84 194.02
24.0| 198.10 198.88 199.58 200.14 . 200.84 194.01
26.0| 198.10 198.88 199.58 200.14 200.85 194.00
28.0| 19810 198.89 199,59 200.14 200.85 193.99
30.0| 198.10 198.89 199.60 20014 200.85 193.99
35.0 193.98
40.0 193.97
45.0 193.95
50.0 193.94
60.0 193.94
70.0 193.93
80.0 193.93
890.0 193.93
110.0 193.38
120.0 193.85
240.0 ! 193.81
300.0 ; | 193.80
360.0 4‘ 193.80
420.0 | 193.80
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Step Drawdown Test

Well Code: 3-07 Site code: S-07 Pump on datefhour:  1-8-2006-9:55pm
Site name:  Baif Al Hadrami Pump off date/hour: ~ 2-8-2006-7:55am
District: Sanhan & Bany Bahloo! End of recovery hour:  2-8-2006-2:55pm -
Governorate: Sana'a SWL{m} 193.80
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeolegist:  Ali Abduliah Nagi AL- Gounaid
Operator:  Buiul
1st Step 2nd Step Jrd Step 4th Step 5th Step
Duration - - - - Recovery
{ min ) WL Yield WL Yield W.L. Yield WL Yield W.L. Yield (m)~
{m) { Isec) (m) = (Vsec) {m}) (Usec) {m} ( l/sec) (m) { Ifsec)
0.0| 193.80 1901 197.24 3.80 | 198.03. 570 199.21 7.60 [ 200.16 9.50 | 200.87
0.5 19533 197.62 198.35 199.65 200.25 198.25
1.0 196.50 197.85 198.71 200.00 200.35 197.26
1.5| 196.20 198.00 198.89 200.00 200.43 196.83
20| 196.21 198.00 198.91 200.00 200.47 196.35
2.5] 196.23 198.00 198.99 200.00 200.50 196.02
3.0 196.26 198.00 199.00 200.00 200.53 195.85
35| 196.31 198.00 199.00 200.00 200.57 195.23
4.0 196.37 198.00 199.00 200.00 200.59 195.00
4.5| 196.42 198.00 199.00 200.01 200.63 194.72
50| 196.48 198.01 199.00 200.01 200.65 194.71
6.0 | 196.55 198.01 198.00 200.01 200.65 194.70
7.0] 196.61 198.01 199.01 200.02 200.65 194.55
80| 196.66 198.01 199.01 200.02 200.85 194,47
9.0] 196.72 198.01 199.01 200.03 200.85 194.40
10,0 196.77 198.01 199.01 200.04 200.65 194.36
12.0 | 196.80 198.01 199.02 200.05 200.65 194.35
14.0| 196.92 198.01 199.03 200.08 200.65 194.29
16.0| 196.95 198.01 199.05 200.07 200.67 194.28
18.0 196.98 198.02 198.07 200.08 200.73 194.25
20.0| 197.00 198.02 199.07 200.10 200.79 194.19
250 197.05 198.02 199.08 200.12 200.85 194.19
30.0 [ 197.07 198.02 . 199.09 200.13 200.87 194.17
35.0| 19714 198.03 199.10 200.14 200.87 19417
40.0{ 197.18 198.03 199.11 200.15 200.87 194 .17
450 197.20 198.03 199.12 200.15 200.87 194,16
50.0| 197.21 198.03 198.13 200.16 200.87 194.15
55.0] 197.21 198.03 199.14 200.16 200.87 194.14
680.0 197.22 198.03 199.15 200.16 200.87 194.13
! 70.0| 197.23 198.03 199.17 200.16 200.87 194.10
; 80.0| 197.23 198.03 199.19 200.16 200.87 194,07
90.01 197.23 198.03 199,21 200.18 200.87 194.05
100.0| 197.24 198.03 199.21 200.16 200.87 194.04
1100 197.24 198.03 199.21 200.16 200.87 194.02
120.0| 197.24 198.03 199.21 200.16 200.87 193.97
180.0 193.88
240.0 193.85
300.0 193.83
420.0 193.80
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Constant Discharge & Recorery Test (1/2)

Well Code: S-07 Site code: S-07
Site name:  Bait Al Hadrami Pump on date/hour:  2-8-2006-10:40pm
District: Sanhan & Bany Bahlool Pump off date/hour:  3-8-2006-10:40pm
Governorate: Sana'a End of recovery hour:  4-8-2006-3:40am
Contractor:  Abdulkhaleg M. AL- Goli SWL(m} 193.80
Hydrogeologist:  Ali Abdullah Nagi AL- Gounaid DWL(m): 197.70
Operator: Bulul Yield (I/sec): 3.2
Duration Constant Dischrge Test Recovery Test Water Analysis
{ min ) Water level Drawdown Pumping Water level Residual Conductivity Remarks
(m) (m) rate (I/sec) (m) (m) ( )
0.0 193.80 0.00 197.70 3.90
0.5 196.23 2.43 196.78 2.98
1.0 197.07 3.27 196.33 2.53
1.5 197.21 3.41 195.88 2.08
2.0 197.33 3.53 195.33 1.53
25 197.41 3.61 195.08 1.28
3.0 197.50 3.70 194.99 1.19
3.5 197.51 3.71 194.91 1.11
4.0 197.52 .72 194.82 1.02
4.5 197.52 372 194.73 0.93
5.0 197.53 3.73 194.66 0.86
5.0 197.53 3.73 194.58 0.78
7.0 197.54 3.74 194.51 0.71
8.0 197.54 3.74 194.23 0.43
9.0 197 .54 3.74 194.12 0.32
10.0 197.55 3.75 194.05 0.25
12.0 197.55 3.75 194.02 0.22
14.0 197.55 3.75 193.99 0.19
16.0 197.55 3.75 193.98 0.18
18.0 197.55 375 193.97 0.17
20.0 197.55 .75 193.96 0.16
25.0 197.55 3.75 193.94 0.14
30.0 197.55 3.75 193.92 0.12
35.0 197.55 3.75 193.91 0.11
40.0 197.55 3.75 193.90 0.10
450 197.55 3.75 193.88 0.08
50.0 197.55 3.75 193.87 0.07
55.0 197.55 3.75 193.86 0.06
60.0 197.55 3.75 193.85 0.05
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Constant Discharge & Recorery Test (2/2)

Well Code: S5-07 Site code: S-07 Site name: Bait Al Hadrami
District: Sanhan & Bany Bahlcol Governorate: Sana'‘a
Duration Constant Dischrge Test Recovery Test Water Analysis
(min) | Waterlevel Drawdown Pumping | Water level Residual | Conductivity Remarks
{m) (m) rate (I/sec) (m) {m) ( )
70.0 197 55 3.75 193.84 0.04
80.0 197.56 3.76 193.84 0.04
90.0 197.56 3.76 193.83 0.03
100.0 197.56 3.76 193.83 0.03
110.0 197.57 3.77 193.83 0.03
120.0 197.57 3.77 193.82 0.02
140.0 197.57 377 193.82 0.02
160.0 197.58 3.78 193.81 0.01
180.0 197.58 .78 193.81 0.01
200.0 197.59 79 193.81 0.01
220.0 197.59 379 193.80 0.00
240.0 197.59 3.79 193.80 0.00
280.0 197.60 3.80 193.80 0.00
3200 197.62 3.82 193.80 0.00
360.0 197.63 3.83
420.0 197.685 - 3.85
480.0 197.67 3.87
540.0 197.68 3.88
600.0 197.68 3,88
660.0 197.70 3.90
720.0 197.70 3.90
840.0 197.70 3.90
960.0 197 .70 3.90
1080.0 197.70 3.90
1200.0 197.70 3.90
1320.0 197.70 3.90
14400 197.70 3.90
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Step Drawdown Test

Well Code: 5-07
Site Code: S-07 Site Name: Bait Al Hadramy
SW.L.: 193.80 m
100.0 ; - 3
! E T T
: -
; il
E Expect Well Pumping Rate !
% Q= 4.0 Vsec i |
1 '
J .
i = ;
| E F
- ’ § j
i § 100 : T — - :
l - v el = | i
; = ” }
! E y i i
f5 » 4] ]
il i 1 i
i ,iv/:f :’ i :
| % !
N
i H .
| 1 ;
i
1.0 -
1.0 10.0 100.0
Pumping Rate Q { L/sec)
Step Q{lfsec) DWL{m} Ds(m)
1 1.9 197.24 3.44
2 38 198.03 4,23
3 57 199,21 8.4
4 76 200.16 5,36
5 95 200.87 7.07
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Well Code:
Site Code:

S.W.L

Step Drawdown Test

S-07

5-07
193.80 m

Site Name: Bait Al Hadrami

Water Level {m )

193.00 |

184.00

195.00

196.00 ]

197.00 1

198.00

199.00
200,00

201.00

202.00

Step Drawdown Test

Step 1: Q=1.9 Usec:

Slep 2: 0=3.8 Lisec

I W

Step 3: 0=5.7 Lisec

Slep 4: Q=7 .6 Lisec

Slep 5; Q=9.5 Usec

300

Time { min } .

600 700

Water Level (m }

193.00
194.00
185.00
196.00
197.00
198.00
188.00

200.00

201.00

202.00 1

Recovery Test (Step Drawdown)

4+

[ I

=5

1

ekl Lk L ks ko
A 4

Time { min )

600 700
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Woell Code:
Site Code:
S.W.L. (m):
Yield (L/sec):

Constant Dischrge Test

Sita Name: Bait Al Hadrami
DW.L (m}): 197.70

Drawdown (m): 3.90

Waler Level (m)

193.00

194.00

195.00 -

196.00 -

197.00

198.00

199.00 1

Constant Discharge

¥

200 400 600 800 1000 1200

Time ( min )

Waler Levei(m)

193.00

184,00

195.00

196.00

197.00

198.00

188.00

Recovery Test

200 400 600 800 1000 1200

Tima { min )

1400

1600
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Pumping Test Report Sheet

Well code: S5-09 Site code: S-09 . Site name: Ruhm
District: Sanhan & Bany Bahiool Governorate: Sana‘a
Target water source: New projected deep well Well depth: 470 m
Contractor: Abduikhaleg M. AL- Goli
Hydrogeologist in charge: Ali Abduflah Nagi Al- Gounaid
Operator: Mchmmed Azeen
Date of start of the test: 21/8/2006 Date of end of the test: 23/8/2006
Pump type: Vertical pump Engine: lveco aifo
Pump installation depth: 290 m Datum level: 0.6 m SW.L.: GL-18245m

Step drawdown test

Date/hour started: 21-8-2006-7:30pm  Datefhour finished:  22-8-2006-3:00pm  Total hours: _17:30 |
Yield {sec): 1%'step _1.00 2"step 200 3“step _3.00 4"step 4.00 5"step _5.00

Water level before start the test (G.L.-m): 192.45

Water level after end of 5" step (G.L.-m): 253.58

Water level after recavery (G.L.-m): 192,45 Recovery hours; 7:30

Constant discharge test

Date/hour started: 22-8-2006-3:05pm  Datefhour finished:  23-8-2006-10:05p0m  Total hours: _37.00
Yield (I/sec): 3.00
Waler level before start of the test (G.L.-m}); - 192.45
Water level after end of test (G.L.-m}: 227.90
Water level after recovery (G.L.-m): 192.45 Recovery hours; 7:00
Drawdown (m): 35,45 '
Revised by:
Name :
Date:
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Provisional Step Drawdown Test

Site code: S-09

Well Code; S-09 Pump on date/hour:
Site name:  Ruhm Pump off date/bour:
District: Sanhan & Bany Bahloo/ End of recovery hour:

21-8-2006-9:00am

21-8-2006-11:30am

21-8-2006-7.20pm

Governorate: Sana'‘a SWL{m): 192.50
Contractor:  Abdufkhaleg M. AL- Goli
Hydrogeoiagist: Al Abdullah Nagi AL- Gounaid
QOperator:  Mohmmed Azeen
1st Step 2nd Step 3rd Step 4th Step Sth Step
Duralion - - - Recovery
( min ) WL, Yield WL . Yield WL, Yield WL, Yield W.L. Yieid (m)
{m) ( Usec) {m) . (l/sec) (m) { isec) {m}) ( /sec}) {m)} (Vsec)
0.0| 19250 1.00| 199.68° 200| 20283 3.00| 209.23 4.00] 218.34 5.00| 233.56
0.5 194.27 199.71 203.09 209.92 218.60 227.09
1.0| 195.36 199.79 . 204.04 21047 219.06 222.10
15| 196.27 200.03 204.60 210.66 219.48 217.77 -
20| 196.93 200.47 205.08 211.67 220.01 216.13
25| 197.28 200.68 20549 211.99 220.63 213.66
30| 197.94 200.77 205.58 21212 221.13 212.57
35| 198.09 200.84 205.81 212.47 221.43 211.01
40| 198.23 200.86 205.94 212.88 221.74 210.33
45| 198.36 200.91 206.00 213.17 222.72 209.87
50| 198.49 200.92 206.18 213.86 223.83 209.42
6.0| 198.62 200.93 206.27 214.17 224.23 208.00
7.0 198.73 201.04 206.51 214.23 225.99 207.12
8.0| 198.86 201.27 206.77 214.29 226.30 206.11
9.0 198.94 201.45 206.89 214 .87 226.81 205.13
10.0 199.16 201.84 207.18 215.07 227.64 203.87
12.0| 199.37 202.09 207.29 21582 228.77 201.37
14.0| 199.37 202.38 207.31 216.48 229.69 200.23
16.0 | 199.37 202.41 207.41 216.97 230.53 199.37
18.0} 199.37 202.43 207.52 217.32 231.23 199.02
200 199.41 202.44 207.68 217.88 231.79 198.83
22.0( 199.52 202.46 -208.01 218.09 232.28 198.65
240| 199.63 202.48 208.61 218.11 232.69 198.27
26.0| 199.68 202.51 208.98 218.19 232,98 197.83
28.0( 199.68 202.67 209.13 218.27 233.27 197.63
30.0| 199.68 202.83 209.23 218.34 233.56 197 .42
50.0 197.01
55.0 196.74
60.0 196.13
70.0 195.37
80.0 194,77
90.0 197.22
100.0 194.07
110.0 193.41
120.0 193.27
140.0 193.23
160.0 193.20
180.0 | 183.17
200.0 i 193.10
220.0 ! 193.13
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Provisional Step Drawdown Test (2/2)

5-09

Well Code: S5-09 Site code: Pump an date/hour:

Sife name:  Ruhm Pump off datefhour:

District: Sarthan & Bany Bahiool End of recavery hour:

Governorate: Sana'a SWL({m}

Contractor:  Abdulkhaleg M. AL- Gali

Hydrogeologist: Ali Abdullah Nagi AL- Gounaid

Qperator:  Mohmmed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration - - - Recovery
{ min ) WL Yield W.L. Yield W.L. Yield W.L.  Yield W.L. Yield (m)
{m}) { I/sec) {m) ( l/sec) (m} {Ifsec) (m) (¥sec) {m} { I/sec)

240.0 193.13
260.0 193.12
280.0 193.12
300.0 193,11 ©
3200 193.11
350.0 193.10
380.0 193.10
410.0 193.10
440.0 193.10
470.0 193.10
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Step Drawdown Test (1/2)

5-09

Well Code: 5-09 Site code: Pump on datethour:  27-8-2006-7:30pm
Site name:  Ruhm Pump off date/hour:  22-8-2006-5:30am
District: Sanhan & Bany Bahloo! End of recovery hour:  22-8-2006-3:00pm -
Governorate; Sana‘a SWL(m): 193.10
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeologist: Ali Abdultah Nagi AL- Gounaid
Qperator:  Mohmmed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration — — - - - Recovery
( min ) W.L. Yield W.L. | Yield W.L. Yield W.L. | Yield W.L. Yield (m)
{m) {/sec) (m) . (l/sec) (m) { sec) {m) ( l/sec) {m) (Usec)
0.0 193.10 1.00] 199.69 2.00 | 204.11 3.00( 21548 . 400 226.70 5.00| 254.23
0.5 194.38 200.43 204.63 216.10 - 227.56 247.00
1.0 195.41 200.64 204.92 216.57 228.47 246.10 ,
1.5| 195.63 200.92 205.25 217.00 229.08 241.57
20| 195.87 201.04 205.79 217.42 229.42 237.1
25| 196.02 201.186 206.11 217.93 22543 234.22
3.0 196.15 201.24 206.36 218.32 230.53 231.73
35| 196.23 201.39 206.84 218.57 230.97 229.03
40| 196.38 201.48 207.09 219.20 231.48 228.90
4.5 196.49 201.61 207.44 219.68 232.07 228.01
50} 196.62 201.85 207.62 219.92 232.44 227.29
6.0| 196.85 202.27 207.97 220.56 233.48 224.79
7.0[ 195.99 202.31 208.36 221.00 234.07 223.16
8.0| 197.17 202.44 208.57 221.64 234 .44 221.36
9.0( 197.38 202.57 208.72 221.89 234.69 219.47
10.0| 187.58 202.63 208.98 222.23 234.70 217.39
12.0| 197.69 202.70 209.36 22277 234.89 214.94
140y 197.79 202.82 209.97 223.34 235.00 212.41
16.0| 197.87 202.84 21043 223.63 " 237.03 210.21
18.0| 197.92 202.93 210.82 223.87 238.16 207.83
200 19798 202.97 211.02 224,02 239.10 206.17
25.0 198.01 203.00 211.29 224.41 241.33 202.21
30.0| 198.04 203.12 211.682 224.52 243.12 199.47
35.0( 198.086 203.15 211.76 224.60 244 .88 198.13
40.0| 198.07 203.17 211.97 224.63 244.97 197.27
45.0( 198.07 203.18 212.32 224 67 245.09 196.53
50.0) 198.07 203.20 212.44 224.711 246.64 196.33
55.0 198.07 203.23 212.63 224.73 247 .61 196.05
60.0| 198.11 203.27 212,94 224.75 248.69 195.89
70.0| 198.37 203.31 213.1 224.78 249.69 195.51
80.0( 198.47 203.47 213.23 224 .81 250.53 195.13
90.0( 198.73 203.74 21349 224.84 251.37 194.93
100.0 | 199.47 204.03 213.82 225.38 252.41 194,72
110.0{ 199.49 204.08 214.74 22587 253.39 194.55
120.0| 199.96 204.11 215.48 226.70 254.23 194 .47
130.0 ‘ 194 .17
140.0 : 193.76
150.0 | 193.45
160.0 ! i 193.31
170.0 '; i 193.27
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Step Drawdown Test (2/2)

S-09

Well Code: S-09 Site code: ~ Site name: Ruhm
District: Sanhan & Bany Bahlool Governorate: Sana‘a
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration . X = - Recovery
{ min ) W.L. Yield W.L Yield WL Yield WL Yield WL Yield (m)
{m) ( Usec) (m) { I/sec) (m)  ({lisec) {m) (Ifsec) {m} { I/sec) .
180.0 193.24
200.0 193.18
220.0 193.16
240.0 193.15
260.0 193.14
280.0 193.13
300.0 193.13
320.0 193.12
3400 193.12 ¢
360.0 193.12
380.0 193.11
400.0 193.11
430.0 193.11
460.0 193.10
480.0 193.10
520.0 193.10
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Constant Discharge & Recorery Test (1/2)

S-09

Well Code: S5-09 Site code: _
Site name:  Ruhm Pump on date/hour:  22-8-2006-3:05pm
District: Sanhan & Bany Bahiool Pump off date/nour: _ 23-8-2006-3:05pm
Governorate: Sana'a End of recovery hour:  23-8-2006-10:05pm
Contractor:  Abdulkhaleg M. AL- Gali S.W.L (m): 193.10
Hydrogeologist: Ali Abdullah Nagi AL- Gounaid DWL(m}) 228.55
Operator: Mohrnmed Azeen Yield (I/sec): 3.0
. Constant Dischrge Test Recovery Test Water Analysis _
D(ur;a:::o)n Water level Drawdown Pumping Water level Residual Conductivity Remarks
(m) {m) rate {l/sec) {m) {m) (
0.0 193.10 0.00 228.55 3545 4
0.5 198.00 4.90 223.61 30.51
1.0 198.92 5.82 220.56 27.46
1.3 199.51 6.41 21877 25.67
2.0 200.27 717 217.00 23.90
25 201.36 8.26 215.04 . 2194
3.0 202.29 9.19 21418 21.08
3.5 203.04 9.94 213.33 20.23
4.0 203.62 10.52 212,22 19.12
4.5 204.19 11.09 211.99 18.89
5.0 204.73 11.63 211.31 18.21
6.0 205.51 12.41 211.79 18.69
7.0 206.41 13.31 210.23 17.13
8.0 207.38 14.28 210.18 17.08
2.0 207.99 14.89 209.98 16.88
10.0 208.67 15.57 209.66 16.56
12.0 209.88 16.78 209.17 7 16.07
14.0 210.67 17.57 208.63 15.53
16.0 211.92 18.82 207.91 14.81
18.0 212.09 18.99 208.06 12.96
20.0 212.70 19.60 205.69 12.59
25.0 213.59 20.49 204.53 11.43
30.0 214.01 20091 203.65 10.55
35.0 214.55 21.45 203.03 9.93
40.0 215.06 | 21.96 202.88 9.78
45.0 21554 22.44 201.28 8.18
30.0 216.07 - 2297 200.99 7.89
55.0 217.03 23.93 199.59 5.49
60.0 217.43 | 24.33 198.17 5.07
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Constant Discharge & Recorery Test (2/2)

Well Code: S$-09 Site code: S-OQ " Site name: Ruhm
District: ~  Sanhan & Bany Bahioof Governorate: Sana'a
Duration Constant Dischrge Test Recovery Test Water Analysis
(min) | Waterlevel Drawdown Pumping | Waler level Residual Conductivity Remarks
{m) {m) rate (I/sec) {m) (m) { }
70.0 217.93 24 .83 197 .47 437
80.0 218.67 25.57 197.38 4.28
90.0 21939 26.29 197.01 3
100.0 219.92 26.82 196.98 3.8
110.0 220.31 27.21 196.40 3.30
120.0 220.79 27.69 196.03 2.93
140.0 22119 28.09 195.99 2.89
160.0 221.56 | 28.46 195.41 2.31
180.0 221.91 28.81 195.05 1.95
200.0 222.24 29.14 194.98 1.88
2200 222.55 29.45 194.45 1.35
240.0 223.17 30.07 194.08 0.98
280.0 223.48 30.38 193.88 0.78
320.0 223.73 30.63 ) 193.46 0.36
360.0 224.09 30.99 193.37 0.27
420.0 22443 31.33 193.10 0.00
480.0 22473 31.63
540.0 225.12 32.02
i 600.0 225.30 32.20
| 6600 225.58 32.48
720.0 225.84 32.74
840.0 226.46 33.36
960.0 226.98 33.88
1080.0 227.45 34.35
1200.0 227.88 34.78
1320.0 228.23 35.13
1440.0 228.55 3545
!
|
i
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Step Drawdown Test

Well Code: 5-09
Site Code: 5-09 Site Name: Ruhm
SWL, . 183.10 m
100.0 T !
j
i
e
-
L7
1 N
/ ;oA
£
Py ﬂ :
= -
g 100 i :
3 i
= ;
<
aQ
|
Expect Well Pumping Rate
Q=3.8 l/sec |
i
; i
| ol
| ! !
‘[ 1.0 . -
: 1.0 100 100.0
! Pumping Rate Q ( L/sec )
i
Step Q{Hsec) DWL(m) Ds{m)
1 1.0 199.96 6.86
2 2.0 20411 11.01
3 3.0 215.48 22.38
4 40 226.70 33.80
5 5.0 254.23 61.13
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Well Code:
Site Code:;

SW.L.

5-09
S-09

193.10m

Site Name:

Step Drawdown Test

Ruhm

Water Level (m )

160.00 -
170.00 1
180.00-

190.00 1

200.00
210.00
220.00
230.00
240.00
250.00

260.00

Step Drawdown Test

|

1 Step 1: Q=1.0 Lisec

o

Step 2: Q=2.0 L/sec

Step 3: G=3.0 Lisec

Step 4: 0=4.0 Uisec

Step 5: Q=5.0 User

[P S S AT R R ST AUES ST [ R S S ST ST

S

]

100

200

300 400

Tire { min )

500

VWater Level {m )

160,00 -
170.00 1
180.00 1
190,00 1
200.00 |

210.00
220.00
230.00
240.00
250.00
260.00

Recovery Test (Step Drawdown)

0 100

- p——

[

200

L e S e
300 400

Time { min }

500

600
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Constant Dischrge Test

Well Coda: 509

Site Code: 509 Site Name: Ruhm
SW.L (m): 193.10 DMW.L(m) _ 228.55 Drawdown (m):  35.45
Yield (Lfsec): 3.0

Constant Discharge

180.00

195.00

200.00

205.00 4

;
210,00 j‘g

215.00 \
2000 1—
b 22500 - MR an SN

230.00 |

Water Level {m )

/

250 +—r —
a 200 400 600 800 1000 1200 1400 1600

Time { i )

Recovery Test

190.00

|

195,00 ]

\

200.00

205.00 |

210.00

s TN
.
W

%
Lo

215.00

Water Lavel (m )

220.00

L i
Ad s

»

| zs00

230.00

L1

2%0 ———————— ke e ey
0 200 400 600 BOO 1000 1200 1400 1600

Time { min }
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Pumping Test Report Sheet

Well code: S-10/1 Site cade: S-10 Site name: Tawa'ar
District: Al Hesn (Governorate: Sana‘a
Target water source: Existing projected deep well Well depih: 280 m
Contractor; Abduikhaleg M. AL- Goli
Hydrogeologist in charge: Ali Abdullah Nagi AL- Gounaid
Operator: Mohammed Azeen
Date of start of the test: 15/8/2006 Date of end of the test: 18/8/2006
Pump type: Vertical purmp Engine: iveco aifo
Pump installation depth: 220 m Datum level: 0.62 m SWL: GL-134.78 m

Step drawdown test

Date/hour started: 16-8-2006-2:00am

Yield (I/sec): 1®'step  0.90 2" step
Water level before start the test (G.L.-m}:
Water level after end of 5" step (G.L.-m):

Water level after recovery (G.L.-m):

Caonstant discharge test

17-8-2006-12:40am

Date/hour started:

1.80

Date/hour finished: 17-8-2006-12:35am  Total hours:

3¥step 270 4Mstep 360 5"step 4.50
134.78

201.32

134.78 Recovery hours: 12:35

Yield {I/sec}): 3.80

Water level before start of the test {G.L.-m}:
Water level after end of test (G.L.-m):
Water level after recovery (G.L.-m):

Drawdown (mj}: 45.84

Revised by:

Date/hour finished:  78-8-2006-4:40pm  Total hours:

134.78

180.62

134.78 Recovery hours: 4:00

Name :

Cate:

267-14
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Provisional Step Drawdown Test (1/2)

$-10

Pump on date/hour:

15-8-2006-3:30pm

Well Code: S-10/1 Site code:
Site name:  Tawa'ar Pump off dateshour:  15-8-2006-6:00pm
District: Al Hesn End of recovery hour:  16-8-2006-1:40am
Governorate: Sana's SWL(m}: 135.40
Contractor:  Abdutkhaleg M. AL- Goli
Hydraogeologist: Ali Abdullah Nagi AL- Gounaid
Operator:  Mohammed Azeen
1st Step 2nd Step 3rd Slep 4th Step 5th Slep
Duration - Recovery
(min ) WL, Yield WL Yield W.L. Yield W.L. Yield W.L. Yield (m)
(m) . (lsec) {m) ( l/sec) (m) { lfsec) (m} (I/sec) (m) { I/sec)
0.0 13540° 090 141.10 1.80| 149.25 270 161.91 360 | 175.24 450 187.25
0.5] 137.41 141.90 150.12 162.53 176.82 182.03
1.0 137.45 142.47 151.14 163.42 176.98 178.52
1.9| 13747 142.92 151.67 163.51 177.07 176.78 #
20] 137.49 143.14 151.97 163.73 177.05 175.47
251 137.52 143.45 152.15 164.21 177.37 174.56
3.0( 137.60 143.80 152.44 164.82 177.69 174.27
35| 137.63 144.07 152.91 165.19 178.07 174.09
4.0 137.71 144 29 153.34 165.52 178.24 173.87
45| 137.75 144,41 153.66 165.70 178.55 173.62
50| 137.80° 144,63 153.98 166.17 179.04 173.31
6.0 138.02 144 92 154.55 166.72 179.45 172.73
70} 138.14 145.21 154.93 167.40 179.79 172.02
8.0| 138.35 145,35 155.41 167.96 180.17 171.42
9.0| 138.52 145.51 155.99 168.33 180.52 170.81
10.0| 138.60 145,73 156.62 168.92 180.93 170.24
12.0| 138.87 146.05 157.23 169.55 181.67 169.03
14.0| 139.07 146.78 158.05 170.60 182.32 167.94
16.0| 139.14 147.35 158.51 171.85 183.05 166.92
18.0| 139.23 147.80 159.09 172.34 183.64 165.85
200 | 139.29 148.33 159.59 172.88 185.02 164.96
220 139.50 148.55 159.87 173.39 185.57 163.22
24.0| 139.57 148.64 160.23 173.82 186.14 163.01
26.0| 140.69 148.87 160.92 174.35 186.55 162.50
28.0f 140.90 149.02 161.43 174,97 186.97 161.79
30.0| 14t.10 148.25 161.91 175.24 187.25 161.00
35.0 ' 139.21
40.0 158.07
45.0 156.72
50.0 155.50
60.0 153.23
70.0 151.19
80.0 149.78
90.0 148.39
100.0 147.61
120.0 | 146.27
130.0 ] 145.25
140.0 144.30
150.0 | f 143.36
| 1700 ; ' i 142.44
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Provisional Step Drawdown Test (2/2)

S-10

Pumh on date/hour:

Well Code: S-10/1 Site code:
Site name;  Tawa'ar Pump off date/hour:
District: Al Hesn End of recovery hour:
Governorate: Sana‘a SWL(m):
Contractor:  Abdufkhaleg M. AL- Goli
Hydrogeologist:  Ali Abdullah Nagi AL- Gounaid
Operator: Mohammed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration X - - Recovery
( min ) WL, Yield W.L. Yield W.l. Yield WL, Yield W.L. Yield (m)
{m) ( I/sec) {m) ( Wsec) (m) ( IIsec) (m) { l/sec) (m) { I/sec) '
190.0 141.52
210.0 140.72
220.0 139.92
240.0 139.14
260.0 137.94
280.0 136.86
300.0 135.94
320.0 135.64
340.0 135.45
360.0 135.40
380.0 135.40
400.0 135.40
420.0 135.40
440.0 13540
460.0 135.40
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Step Drawdown Test (1/2)

S-10

Pump on date/hour:

Well Code: S-10/1 Site code: 16-8-2006-2:00am
Site name:  Tawa'ar Pump off datethour:  16-8-2006-12:00pm
District: Al Hesn End of recovery hour:  17-8-2006-12:35am_
Governorate: Sana‘a SWL{m} 135.40
Contractor.  Abduikhaleg M. AL- Goli
Hydrogeologist:. Ali Abduflah Nagi AL- Gounaid
Operator:  Mohammed Azeen
1st Step 2nd Step 3rd Step 4th Step 5ih Step
Duration - ; - X — Recovery
( min ) WL, Yield WL, Yield WL, Yield W.L. Yield W.L. Yield (m)
(m) ( I/sec) (m) ( /sec} (m) { I/sec) (m) { I/sec) {m) { I/sec)
0.0} 13540 0.90| 146.95 1.80] 160.45 270 179.40 3.60| 190.94 450 | 201.94
0.5 136.03 148,19 161.77 180.04 191.04 196.01
1.0] 138.73 148.65 162.80 180.08 191.45 193.98
1.5] 136.98 148,95 , 163.11 180,13 191.85 191.72
20| 137.38 149.10 163.52 180.18 191.97 191.09
25| 137.51 149,27 163.79 180.22 192.11 190.18
30| 13765 149.49 163.95 180.31 192.45 189.77
35| 137.74 149.57 164.27 180.37 192.45 189.85
4.0| 137.82 149.66 . 164.60 181.14 192.80 189.60
45| 137.93 149.75 164.94 181:40 193.14 189.38
50| 137.97 149.84 165.22 181.68 193.37 189.26
6.0 138.03 149.93 165.55 182.03 193.94 189.11
70| 138.08 150.17 165.91 182.43 194.12 188.55
80| 138.09 150.42 166.14 182.75 194,35 188.08
9.0| 138.18 150.52 166.45 182.93 194.81 187.32
10.0| 138.33 150.63 166.76 183.52 194.99 186.93
12.0| 138,67 150.95 167.23 183.94 195.44 186.03
14.0] 13913 151.12 167.55 184.32 195.76 185,12
16.01 139.35 151.14 167.96 184.80 195,89 184,32
18.0| 139.57 151.37 168.31 185.10 196.34 183.52
20.0] 139.73 151.74 168.56 185.27 196.65 182.77
25.0] 140.03 152.85 169.07 185.73 197.69 180.97
300 140.42 153.12° 169.79 186.26 197.98 179.22
35.0| 140.67 154.24 171.10 186.95 198.14 177.80
400 141.17 155,12 171.63 187.14 198.44 176.39
45.0 | 141.55 156.54 172.37 187.23 199.80 175.23
50.0| 141.93 157.04 173.35 187.85 200.24 174.20
55.0| 142.13 157.35 173.94 188.02 200.57 173.17
60.0 | 143.07 157.53 174.62 188.43 200.88 172.28
70.0 | 145.30 157.92 175.26 188.95 201.12 170.72
80.0 | 146.30 158.64 176.04 189.03 201.34 169.42
90.0| 146.42 158.43 177.02 189.85 201.40 168.03
100.0| 146.56 159.97 177.75 189.92 201.60 166.04
110.0| 146.77 160.42 178.48 190.45 201.85 164.80
120.0 | 146.95 160.45 179.40 190.94 201.94 163.39
140.0 ' 162.24
160.0 161.41
180.0 160.57
200.0 159.74
220.0 158.92
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Step Drawdown Test (2/2)

Well Code: S-10/1 Site code: 5-10° Site name: Tawa‘ar
District: Al Hesn Governorate: Sana'a
Tst Step 2nd Step " 3rd Step 4th Step 5th Step
Curation " - - - Recovery
{ min ) W.L Yield W.L. Yield W.L. Yield W.L. Yield W.L. Yield (m)
{m) ( /sec) (m} ( /sec) {m) { I/sec) (m) . (Wsec) {m) ( I/sec) ‘

240.0 156.48
260.0 154.89
280.0 153.35
320.0 150.28
350.0 148.01
380.0 145.79
410.0 144 .90
450.0 143.15
505.0 139.85
545.0 137.55
585.0 135.74
625.0 135.44
865.0 135.41
705.0 135.40
755.0 135.40

271-14



khonda
長方形


Constant Discharge & Recorery Test (1/2)

510

Well Code: __ S-10/1 Site code:
Site name: Tawa'ar Pump on date/hour:  17-8-2006-12:40am
District: Al Hesn Pump off date/hour:  18-8-2006-12:40am
Governorate: Sana‘a End of recovery hour:  18-8-2006-4:40pm
Contractor:  Abduikhaleg M. AL- Goli SWL(m} 135.40
Hydrogeologist:  Ali Abduflah Nagi AL- Gounaid DW.L(m): 181.24
Cperator: Mohammed Azeen Yield (I/sec): 2.2
Ouration Constant Dischrge Test Recovery Test Water Analysis
( min ) Water level Drawdown Pumping Water level Residual Conductivity Remarks
{m) {m) rate (I/sec) (m) {m) ( )
0.0 135.40 0.00 181.24 45.84
0.5 137.47 2.07 175.33 39.93
1.0 138,12 2.72 172.93 37.53
1.5 138.65 3.25 170.53 35.13
2.0 138.94 3.54 168.03 32.63
2.5 139.44 4.04 166.92 31.52
3.0 139.64 4.24 164.89 29.49
3.5 140.17 4.77 163.71 28.31
4.0 140.23 4.83 162.68 27.28
4.5 140.53 5.13 161.71 26.31
5.0 140.70 5.30 160.67 25.27
8.0 141.02 562 159.83 24.43
7.0 141.37 5.97 158.71 23.31
8.0 141.78 6.38 157.69 22.29
3.0 141.92 6.52 156.72 21.32
10.0 142.32 6.92 155.81 20.41
12.0 143.61 8.21 154.63 19.23
14.0 144.53 9.13 153.59 18.19
16.0 145.02 8.62 152.61 17.21
18.0 145.62 10.22 151.57 16.17
20.0 145.92 10.52 150.60 15.20
250 148.23 12.83 149.73 1433
30.0 151,12 15.72 148.72 13.32
35.0 151.61 16.21 147.71 12.31
40.0 151.97 16.57 145.69 10.29
45.0 152.83 17.43 143.68 8.28
50.0 153.52 18.12 141.78 6.38
55.0 154,35 18.95 139.67 4.27
60.0 154.64 19.24 138.66 3.26
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Constant Discharge & Recorery Test (2/2)

S-10

Well Code: S-10/1 Site code: Site name; Tawa'ar
District: Al Hesn Governorate: Sana'a
Duration Canstant Dischrge Test Recovery Test Water Analysis
(min ) Water level Drawdown Pumping Water level Residual Conductivity Remarks
(m) (m) rate (Vsec) (m) (m) ( )
70.0 155.46 20.06 137.92 2.52
80.0 155.95 20.55 136.89 1.49
90.0 156.77 21.37 135.95 0.55
100.0 157.78 22.38 135.71 0.31
110.0 158.43 23.03 135.66 0.26
120.0 159.36 23.96 135.52 0.12
140.0 160.64 25.24 135.45 0.05
160.0 161.67 26.27 135.40 0.00
180.0 162.53 2713 135.40 0.00
200.0 163.41 28.01 135.40 0.00
220.0 163.97 28.57 135.40 0.00
240.0 164.12 28.72 135.40 0.00
280.0 164.55 29.15
320.0 165.74 30.34
360.0 166.73 31.33
420.0 166.93 31.53
480.0 167.24 31.84
540.0 167.53 32.13
600.0 167.82 32.42
660.0 168.84 33.44
720.0 169.54 34.14
840.0 169.80 34.40
960.0 170.04 34.64
1080.0 173.68 38.28
1200.0 177.40 42.00
1320.0 179.38 43.98
1440.0 181.24 45.84
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Step Drawdown Test

. 274-14

Wall Code; S-10/1
Sita Coda: 5-10 Site Nama: Tawa'or
SwWlL.: 135.40 m
100.0 — ! f
. W i .
¥ i !
N | !
-
e * 1
1 }
v ' |
>
10.0
E i
e !
= H B i
§ | Expect Well Pumping Rate . |
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| | F |
0.1 L ‘ '
0.1 1.0 10.0 1000 -
Pumping Rate Q  Lisec ) !
i
Step Glfsec) DWL[m) Ds{m)
1 0.9 148 95 11,55
2 13 160.45 25.05
3 2.7 179,40 44.00
4 3.6 180,94 55.54
5 45 201.94 66,54
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Step Drawdown Test

Well Code; S-10/1
Site Code: S5-10 Site Name: Tawa'ar
SW.L. 135,40 m
Step Drawdown Test
100,00 ]
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Wall Coda:
Site Cade:
S.W.L. (m):
Yield (Lisec):

S-10/1

S-10 Site Name:
1358.40

2.2

Constant Dischrge Test

Tawa'ar

D.W.L (m): 181,24

Drawdown (my),

45.84

150.00

Water Level {m}

120.00 |
130.00 ]

140.00

160.00 ;
170.00 ]
180.00 |

190.00 -
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Pumping Test Report Sheet

Well code: S-10/2 Site code: S-10 Site name: Tawa'ar

Distnct: Al Hesn Governorate: Sana'a

Target water source: Existing projected deep wefl Well depth: 310 m

Contractor: Abdulkhaleg M. AL- Goli

Hydrogeologist in charge: Ali Abdullah Nagi AL- Gounaid

Operator: Buiuf

Date of start of the test: 13/6/2006 Date of end of the test: 16/8/2006

Pump type: Vertical pump Engine: lveco aifo

Pump installation depth: 220 m Datum level: 0.53 m SW.L: GL-144.74 m

Step drawdown test

Date/hour started: 14-8-2006-6:00am

Yield (fsec): 1% step _ 1.70
Water level before start the test {G.L.-m}):
Water level after end of 5" step (G.L.-m):

Water level after recovery (G.L.-m):

Constant discharge test

14-8-2006-10:30pm

Datefhour started:

2"step 3.40

Datefhour finished:

3%step 570 4"step 6.70 5"step 8.50
144,74

169.37

144,83 Recovery hours: 6:20

Yield (I/sec): 3.80

Date/hour finished:

Water leve! before start of the test {G.L.-m): 144.74
Water level after end of test (G.L.-m): 155.96
Water level after recovery (G.L.-m}): 144.74 Recovery hours: 20:00
Drawdown {m): 11.22
Revised by:

Name :

Date: B

277-14

14-8-2006-10:20pm  Total hours:

16:20

16-8-2006-6:30pm  Total hours: 44:00
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Provisional Step Drawdown Test (1/2)

Pump on date/hour:

Well Code: S5-10/2 Site code: S-10 13-8-2006-4.10pm
Site name:  Tawa'ar Pump off datethour:  13-8-2006-6.40pm
District: Al Hesn End of recovery hour:  74-8-2006-1:00am
Govermnorate: Sana‘a SWL(m) 145.27
Contractor:  Abduikhaleg M. AL- Golj
Hydrogeologist: Ali Abdullah Nagi AL- Gounaid
Operator:  Buful
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration - ) : - - : Recovery
( min ) W.L. Yield W.L. Yield W.L. Yield W.L. Yield WL, Yield (m)
{m) ( Wsec) (m) { I/sec) (m) { Isec) (m) { I/sec) {m) { Wsec)
0.0| 14527 1.70| 148.85 3.40) 152.10 510 | 156.88 6.80| 161.96 8.501 168.18
0.5| 148.20 150.60 153.52 158.15 162.48 162.30
1.0 146.60 152.00 154.80 - 158.86 162.95 158.23
1.5] 147.00 152.02 155.45 159.30 163.80 148.50
20| 147.30 152.02 155.81 159.92 164.60 148.16
25| 147.80 152.02 155.96 160.48 165.20 147.98
3.0| t48.10 152.04 156.12 161.10 166.32 147.64
35| 148.24 52.05 156.21 161.36 167.20 147.28
40| 148.35 152.07 156.36 161.80 167.55 146.90
451 148.52 152.07 156.38 161.70 167.65 146.62
501 148,58 152.07 156.40 161.78 - 167.73 146.18
6.0 148.60 152.07 156.50 161.85 - 167.93 145,33
7.0| 14B.64 152.07 156.58 161.87 168.05 145.27
8.0| 148.65 152.07 156.60 161.87 168.08 145.33
9.0 148.67 152.08 156.63 161.87 168.10 145..35
10.0| 148.70 152.09 156.68 161.89 168.12 145.38
12.0| 14875 152,10 156.71 161.89 168.13 145.39
140 | 148.82 152.10 156.75 161.91 168.15 145.39
16.0 | 148.82 152.10 156.80 161.92 168.15 145.39
18.0| 148.82 152.10 156.82 161.92 168.16 145,40
200 | 148.82 152.10 156.83 161.94 168.16 145,40
22.0 148.82 152.10 156.85 190.95 168.17 145.40
24.0| 148.82 152.10 156.87 191.95 168.17 145.40
26.0| 148.85 152.10 156.88 161.95 168.18 145,40
28.0| 148.85 152.10 156.88 161.96 168.18 145.40
30.0| 148.85 152.10 156.88 161.98 168.18 145,39
50.0 145.39
55.0 145.38
60.0 145.38
70.0 145.37
80.0 145.36
90.0 145.36
100.0 145.36
110.0 145.36
120.0 145.36
140.0 145.36
160.0 145,36
180.0 145.36
200.0 ﬁ 145.36
220.0 E 145.36
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Provisional Step Drawdown Test (2/2)

S-10

Pump on datefhour:--

Well Code: S5-10/2 Site code:
Sile name: Tawa'ar Pump off date/hour:
District: Al Hasn End of recovery hour:
Governorate: Sana'a SWL(my)
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeologist: Ali Abdufiah Nagi AL- Gounaid
Operator:  Bulul
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration - - . - . Recovery
( min) W.L. Yield Ww.L. Yield W.L. Yield WL | Yield WL, Yield (m)
(m) { I/sec) {m) { I/sec) {(m) (Vsec) {m}) ( Wsec) (m) (Vsec)
240.0 145.37
260.0 145.36
280.0 145.36
300.0 145.36
320.0 : 145.36
340.0 : 145.36
360.0 i 145.36
380.0 145,36
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Step Drawdown Test

S-10

Weil Code: 5-10/2 Site code: Pump on datethour:  14-8-2006-6.00am
Site name:  Tawa'ar Purnp off datethour:  14-8-2006-4:00pm
District: Al Hesn End of recovery hour:  74-8-2006-10:20pm-
Governorate: Sana'a SWL{m): 145.36
Contractor:  Abduikhaleg M. AL- Goli
Hydrogeologist: Ali Abdulfah Nagi AL- Gounaid
Operator:  Bulul
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration - — — X - Recovery
( min ) W.L. Yield WL Yield W.L. Yield W.L. Yield WL, Yield (m)
(m) { I/sec) (m) ( /sec) (m) (Vsec) {m) ( Wsec) {(m) ( Vsec)
0.0| 145.38 170 149.11° 340 15197 510 157.59 6.80 | 163.98 8.50 | 169.90
0.5] 146.56 150.20 153.08 158.60 167.20 163.95
1.0] 148.70 150.75 154.75 160.30 167.72 156.55
15| 147.15 151.10 155.69 160.90 167.83 147.63
20| 14782 151.36 156.27 161.52 168.21 147.38
2.5 148.10 151.52° 156.52 161.87 168.50 147.18
3.0 148.20 151.65 156.70 162.12 168.68 147.06
35| 148.42 151.72 156.83 162.38 168.79 146.95
40| 148.38 151.76 156.92 162.73 168.94 146.63
45| 148.38 151.78 . 157.02 163.00 169.02 146.46
50| 148.38 151.79 157.08 163.06 169.30 146.34
6.0 14840 151.80 157.15 163.15 169.38 146.21
7.0| 14849 151.81 157.18 163.18 169.42 146.12
8.0| 148.49 151.82 157.20 163.26 169.50 146.03
9.0 148.50 151.82 157.21 163.32 169.58 14597
10.0 | 148,52 151.83 157.22 163.35 169.63 145.93
12.0| 148.56 151.83 157.22 163.36 169.65 145.86
14,0 148.74 151.83 157.23 163.36 169.66 145.70
16.0 | 148.82 151.84 157.26 163.37 169.67 145.66
18.0| 148.82 151.84 157.31 163.37 169.68 145.61
20.0| 148.82 151.84 157.38 163.38 169.69 145,57
250 14882 151.85 . 157.45 163.38 169.70 145.52
30.0| 14882 151.85 157.46 163.38 169.71 145.48
35.0( 148.82 151.86 157.47 163.39 169.71 145.45
40.0( 14882 151.87 157.48 163.39 169.71 145.42
45.0| 148.82 151.88 . 157.49 163.39 169.72 145.39
50.0 148.82 151.89 157.50 163.40 169.72 145.37
55.0| 148.82 151.90 157.50 163.40 169.74 145.36
60.0 | 148.82 151.91 157.52 163.45 169.74 143.36
700 148.92 151.92 157.55 163.58 169.80 145.36
80.0| 149.05 151.94 157.58 163.71 169.82 145.37
90.0 149.05 151.95 157.58 163.90 169.82 145.37
100.0 | 149.06 151.96 157.58 163.92 169.84 145.37
110.0{ 149.08 151.96 157.59 163.95 169.86 145.38
1200 149.11 151.97 157.59 163.98 169.90 145.38
140.0 5 145.38
160.0 ; 145,37
180.0 | 145.37
200.0 ! 145.37
220.0 145.37
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Step Drawdown Test

Site name: Tawa'ar

Well Code: S-10/2 Site code:
District: Al Hesn Governorate: Sana'a
1st Slep 2nd Step 3rd Step 4th Step 5th Step
Duraticn - - - Recavery
( min) W.L. Yield W.L. Yield W.L. Yield W.L. Yield WL, Yield (m)
(m) ( /sec) (m) ( Wsec) (m) { l/sec) {m) (lIfsec) (m) { /sec) .

240.0 14537
260.0 145.36
280.0 145.36
300.0 145.36
320.0 145.36
340.0 145.36
360.0 145.36
380.0 145.36
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Constant Discharge & Recorery Test (1/2)

Well Code: S$-10/2 Site code: S-10
Site name:  Tawa'ar Purnp on date/hour:  14-8-2006-70:30pm
District: Al Hesn Pump off date/hour:  15-8-2006-10:30pm
Governorate: Sana‘a End of recovery hour:  16-8§-2006-6:30pm
Contractor:  Abdulkhaleg M. AL- Goli SWL(mY: 145,36
Hydrogeologist:  Ali Abdullah Nagi AL- Gounaid DWL(m) 156.49
Cperator: Builul Yield {l/sec): 4.1
Duration Constant Dischrge Test Recovery Test Water Analysis
(min) | Water level Drawdown Pumping | Water level Residual Condugtivity Remarks
(m) {m) rate {I/sec) {m)} (m) { )
0.0 145.36 0.00 156.49 11.13
0.5 149,42 4.08 153.33 7.97
1.0 151.08 5.72 149.62 4.26
1.5 152.80 7.44 148.23 2.87
2.0 154.80 9.44 147.95 2.59
2.5 155.12 9.76 147.53 217
3.0 155.60 10.24 147.18 1.82
35 155.83 10.47 147.05 1.69
4.0 155.85 10.49 146.93 1.57
4.5 155.86 10.50 146.84 1.48
5.0 155.90 10.54 146.75 1.39
6.0 155.90 10.54 146.53 1.17
7.0 155.90 10.54 146.36 1.00
8.0 155.95 10.59 146.23 0.87
2.0 156.00 10.64 146.13 0.77
10.0 156.00 10.64 146.04 0.68
12.0 156.04 10.68 145,92 0.56
14.0 156.05 10.88 145.83 0.47
16.0 156.05 10.69 145,76 0.40
18.0 156.07 10.71 145.66 0.30
20.0 156.09 10.73 145.60 0.24
25.0 156.23 10.87 145.56 0.20
30.0 156.26 10.90 145.52 0.16
- 35.0 156.32 10.96 145.48 0.12
40.0 156.34 10.98 145.47 0.1
45.0 156.37 11.01 145.47 0.1
50.0 156.38 11.02 145,47 - 0.11
55.0 156.38 11.02 145.46 0.10
60.0 156.38 11.02 145.46 0.10
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Constant Discharge & Recorery Test (2/2)

Site name: Tawa‘ar

Well Code: S-10/2 Site code: $-10
District: Al Hesn Governorate: Sana'a
Duration Constant 'Dischrge Test Recovery Test Water Analysis
( min ) Water level Drawdown Pumping Water level Residual Conductivity Remarks
(m) (m) tate {/sec) {m) {m) ( )

70.0 156.40 11.04 14545 0.09
80.0 156.40 11.04 145.45 0.09
90.0 156.40 11.04 145.44 0.08
100.0 156.41 11.05 145.44 0.08
110.0 156.41 11.05 145.44 0.08
120.0 156,41 11.05 145.43 0.07
140.0 156.42 11.06 145.42 0.06
160.0 156.42 11.06 145.42 0.06
180.0 156.43 11.07 145.41 0.05
200.0 156.43 11.07 145.41 0.05
220.0 156.45 11.09 145.41 0.05
240.0 156.46 11.10 145.41 0.05
280.0 156.46 11.10 145,40 0.04
320.0 156.46 11.10 145.39 0.03
360.0 156.46 11.10 145.38 0.02
420.0 156.46 11.10 145.37 0.01
480.0 156.47 11.11 145.36 0.00
540.0 156.47 11.11 145.35 -0.01
600.0 156.48 11.12 145.33 -0.03
660.0 156.48 11.12 145.33 -0.03
7200 156.48 11.12 145.32 -0.04
840.0 156.48 11.12 145.32 -0.04
960.0 156.49 11.13 145.31 -0.05
1080.0 156.49 11.13 145.28 -0.08
1200.0 156.49 11.13 145.27 -0.09
1320.0 156.49 11.13 145.27 -0.09
1440.0 156.49 11.13 145.27 -0.09
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Step Drawdown Test

Well Code: S-10/2
Site Code: S-10 Site Name: Tawa'ar
SW.L.: 145,36 m
! 100.0 — -
| 1 I
! i1 :
? L1 . .
E |1 ;
| ] e
! ? | 1
; \ :
! |+ l
i !
H — - ' |
i W ’/ i : H
! % 100 i l i | L
! = ' L i v
o3 [ ; |
i & i : ! [
i a * i ] ! )
- I EEEE ! !
| » .7 1 l .
i e ] ! | i
’ o ’ 1
! e | i
. Expect Well Pumping Rate  — :
Q=5.1 Usec ! ; i
i Pl ! |
N .
1.0 10.0 100.0
Pumping Rate Q { Lisec }
Slep Q{l/sec) DWL{m) Ds{m)
1 1.7 149,11 3.75
2 34 151.97 6.61
3 5.1 157.59 12.23
4 8.7 163.98 18.62
5 8.5 169,80 24.54
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Weill Code:
Site Code:

SwL:

145.36 m

Step Drawdown Test

S-10/7
S5-10 Site Name: Tawa'ar

Water Level (m )

135.00

14000 ]
145,00 |
150.00 |
155.00
160.00
165.00
170.00 |

175.00 -

Step Orawdown Test

Step 1: Q=1.7 Usec

Step 2: 0=3.4 Lisac

.

Slep 3 Q=5.1 Lisc

W:

*

Slep 4: 0=6.8 Lisec

|

Slep 5; 0=8.5 Lisec—

} —*

0 100 200 300 400

Time { min )

700

Waler Levet {n)

135.00
140.00

145.00 ]

150.00

155.00 }

160.00

165.00

170.00 1

175.00

Recovery Test (Step Drawdown)

0 50 100 150 200

Time ( mun }

250

350
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Well Code:
Site Code:
SW.L (m):
Yield (L/sec):

Constant Dischrge Test

5-10/2

S-10 Site Name: Tawa'ar
145.36 D.W.L{m) 156.49 Drawdown {m):  717.13

4.1

140.00

142,00

144.00

148,00

148.00

Water Level {m )

152.00

154.00

150.00 -

156.00 -

15800 ——
0 200 400 600 800 1000 1200

Constant Discharge

Time {min)

144.00

146.00

148.00

150.00

Water Level (m )

158.00

140.00

142,00

152.00 -
154.00

156.00 4

Recovery Test

+

ild Lals

iyt
+

1

200 400 600 800 1000 1200

Time { min )

1400

1600
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Pumping Test Report Sheet

Well code: S-11/1 Site code: S-11 Site name: Al Hesn-Al Abyad
District: Jehana Governcrate: Sana'a
Target water source: New projected deep well Well depth: 350 m
Contractor: Abdufkhaleg M. AL- Goli
Hydrogeoiogist in charge: Ali Abduflah Nagi AL- Gounaid
Operator: Mohammed Azeen
Date of start of the test: 08/08/2006 Date of end of the test: 13/08/2006
Pump type: Vertical pump Engine: Iveco aifo
Pump installation depth: 248 m Daium level: 0.67 m SWL: G.L-152.82 m

Step drawdown test

Date/hour started:
Yield (/sec): 1% step

9-8-2006-4:15pm

Water level before start the test (G.L.-m}):

1.20 2"step 2.40

Date/hour finished:

154.11

Water level after end of 5" step (G.L.-m):

243.12

Water level after recovery (G.L.-m):

154.11

Caonstant discharge test

Date/hour started: 11-8-2006-8:00am

Yield {i/sec): 3.80

Water level before start of the test (G.L.-m):

Date/hour finished:

154.11

Waler level after end of test (G.L.-m):

219.12

Water level after recovery (G.L.-m):

154.11

Drawdown (m}: 65.01

Revised by:

Name :
Date:

287-14

11-8-2006-6.00am__ Total hours:__37:45 §

39step  3.60

4" step 480 S"step 6.00
27:45

Recovery hours:

13-8-2006-12:00am Total hours:  50:00

Recovery hours: 26:00
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Provisional Step Drawdown Test

S-11 Pump on date/hour:

~

Well Code: 5-11/1 Site code: 8-8-2006-8:30am
Site name: Al Hesn-Al Abyad Pump off date/hour: 8-8-2006-11:00am
District: Jehana End of recovery hour: 9-8-2006-4.10am
Governorate: Sana‘a SWL(m) 153.49
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeolcgist:  Ali Abduilah Nagi AL- Gounaid
Operator: Mohammed Azeen
15t Step 2nd Step 3rd Step 4th Step 5th Step
Duration - - Recovery
( min ) W.L. Yield WL, Yield W.L. : Yield WL Yield W.L. Yield (m)
{m) { I/sec) (m) { Vsec) (m) ' {l/sec) (m) ( fsec) (m) ( Vsec)
0.0] 153.49 1.20| 160.14 240| 168.19 3.60| 17898 4.80] 194.60 6.00| 213.58
0.5+ 155.14 190.92 168.93 179.31 194.21 207.95
1.0] 158.60 161.34 168.89 179.87 195.04 204.12
1.5 157.08 161.45 169.28 180.54 195.52 201.99
2.0 157.61 161.81 169.59 181.19 196.01 200.22
25| 15812 162.01 169.86 181.72 196.54 198.88
3.0| 158.62 162.38 170.01° 182.11 197.68 197.83
3.5| 158.64 162.82 170.22 182.62 198.45 197.27
40| 158.70 163.09 170.31 182.81 199.03 196.98
45 15875 163.59 170.44 183.27 199.50 196.66
504 158.77 163.72 170.58 183.76 199.98 196.10
B.0| 158.79 164.06 171.09 184.30 200.66 195.01
70| 158.81 164.19 171.73 184.85 201.70 193.98
80| 158.85 164.31 172.42 185.52 202.73 193.11
9.0| 158.89 164.47 172.96 ~186.03 203.21 192.21
10.0 | 159.08 164.52 173.37 186.59 203.94 191.42
1201 159.34 165.64 174.15 187.45 205.22 198.88
140 159.41 165.48 174.87 188.38 206.43 188.21
16.0§ 159.48 165.73 175.44 189.26 207.52 186.94
18.0 159.59 165.98 175.87 189.95 208.46 185.69
200 159.98 166.33 176.49 190.78 209.47 184.45
220 160.00 166.68 176.71 191.35 210.35 183.57
240 160.04 166.71 177.02 192.04 211.18 182.56
26.0 | 160.07 166.95 177.64 193.02 212.02 181.81
28.0| 160.11 167.88 178.53 193.83 212.95 180.96
300 160.14 168.19° 178.98 194,60 213.58 180.33
50.0 ' 178.49
60.0 176.08
70.0 174.89
80.0 172.76
90.0 170.41
100.0 168.35
110.0 166.33
120.0 164.34
140.0 161.73
160.0 159.17
180.0 158.18
200.0 | 157.07
220.0 : 156.90
340.0 | 156.086
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Provisional Step Drawdown Test (2/2)

.

S-11 Pump on date/hour:

Well Code: S-11/1 Site code:
Site name: A/ Hesn-Al Abyad Pump off datefhour:
District: Jehana End of recovery hour:
Governorate; Sana'a SWL{mY:
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeologist: Ali Abdullah Nagi AL- Gounaid
Operator:  Mohammed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration — : —— - Recovery
( min ) W.L. Yield WL Yield W.L. Yield W.L. ! Yield W.L Yield (m)
(m} ( isec) (m) ° (lsec) (m) { I/sec) {m) ° (lsec) {m) { /sec)
460.0 155.59
760.0 155.30
820.0 155.22
880.0 165.17
940.0 155.08
1000.0 155.05
1060.0 155.02
1180.0 154.98
1300.0 154.89
1360.0 154.81
1430.0 154.78

289-14
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S-11

Step Drawdown Test (1/2)

Well Code: S-11/1 Site code: Pump on date/hour:  9-8-2006-4:15pm
Site namae: Al Hesn-Al Abyad Pump off datefhour;  10-8-2006-2:15am
District: Jehana End of recovery hour:  17-8-2006-6:00am -
Governorate: Sana’a SWL(m); 154.78
Conitractor:  Abdulkhaleg M. AL- Goli
Hydrogeologist: Ali Abduffah Nagi AL- Gounaid
Operator:  Mohammed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duraticn - - Recovery
(min ) W.L, Yield W.L. Yield W.L. Yield W.L. Yield W.L. Yield (m)
(m) { /sec) (m) { I/sec) {(m) (I/sec) (m) (l/sec) {m) { I/sec)
0.0| 154.78 120 | 168.71 240 | 180.04 3.60( 199.49 480 223.78 6.00| 243.79
0.5| 161.08 169.16 181.69 200.01 224.22 238.02
1.0] 161.10 169.51 182.05 201.18 224.54 236.13
1.5 161.14 169.89 182.20 202.25 224.87 230.00
2.0 161.16 170.08 182.26 202.85 225.08 229.82
25| 181.19 170.21 182.30 203.15 225.63 229.41
3.0| 16122 170.31 182.35 203.63 225.95 228.06
35| 161.26 170.42 182.58 203.97 226.28 227.08
40| 161.28 170.59 182.76 204.21 226.57 226.65
451 161.30 170.68 183.09 204.88 226.80 226.37
50| 161.34 170.76 183.52 205.33 227.11 226.03
6.0 161.41 171.08 183.64 205.95 227.69 224.95
70| 161.46 171.21 183.90 206.22 228.14 223.98
8.0| 161.54 171.32 184.21 206.77 228.52 22312
9.0} 162.01 171.48 184.52 206.11 228.82 222.09
10.0| 162.39 171.69 184.77 207.70 229.00 221.20
120 182.50 171.90 185.30 208.56 230.01 219.43
14.0] 162.78 172.06 185.71 209.37 230.38 217.49
16.0| 163.00 172.21 186.00 210.22 230.82 218.27
18.0| 163.54 172.37 186.66 210.74 231.32 214.48
20.0| 163.99 172.61 186.78 211.35 231.74 213.18
25,0 164.73 17213 187.86 212.89 232.50 209.95
30.0| 165.42 173.13 188.72 213.78 233.41 207.23
35.0| 165.97 173.30 189.34 21473 234.10 204.71
40.0| 166.35 173.37 189.96 215.48 235.03 202.71
43.0| 166.58 173.44 190.86 216.11 235.92 200.45
50.01 166.73 174.08 192.04 216.83 236.54 198.73
55.0{ 167.35 174.85 193.67 217.31 23716 197.18
600 | 167.52 175.10 195.05 217.98 237.61 195.68
70.0| 168.03 175.26 196.28 21949 238.64 192.95
80.0( 168.24 176.90 196.99 220.94 239.47 191.19
90.0( 168.36 177.54 197,95 221.98 240.26 189.47
100.0| 168.69 178.88 198.63 22277 241.38 188.27
110.0| 168.70 179.54 199.07 223.29 242.52 187.37
120.0| 168.71 180.04 199.48 223.78 243.79 186.10
b 140.0 185.12
| 160.0 184.61
, 180.0 | 183.60
2000 182.59
L2300 179.14
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Step Drawdown Test (2/2)

S-11

Well Code: S-11/1 Site code: Site name: Al Hesn-Al Abyad
District: Jehana Governorate: Sana’'a
1st Step 2nd Step 3rd Step 4th Step 5th Step
Curation - X ‘ - - Recovery
( min ) W.L. Yield Ww.L. Yield W.L. Yield W.L. Yield W.L. Yield (m)
(m) (I/sec) (m) { I/sec) (m) ( l/sec) {m) ( I/sec) {(m) ( I/sec) .
290.0 177.30
350.0 176.22
380.0 173.46
440.0 171.50
500.0 168.40
560.0 166.08
§80.0 165.03
800.0 164.23
860.0 163.10
920.0 162.40
980.0 161.51
1040.0 160.50
1100.0 159.49
1160.0 158.48
1220.0 157.38
1280.0 156.89
1340.0 156.41
1400,0 156.06
1460.0 155.90
1520.0 155.45
1580.0 155.02
1640.0 154.78
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Constant Discharge & Recorery Test (1/2)

Well Code: S-11/1 Site code: S5-11
Site name: Al Hesn-Al Abyad Pump on datethour:  11-8-2006-6:00am’
District: Jehana Pump off datethour:  12-8-2006-8:00am
Governaorate: Sana’‘a End of recovery hour:  13-8-2006-12:00am
Contractor:  Abdulkhaleg M. AL- Goli SWL(m) 15478
Hydrogeologist: Al Abduilah Nagi AL- Gounaid DWL(m): 219.79
Operator: Mohammed Azeen Yield (/sec): 3.8
Duration Constant Dischrge Test Recovery Test Water Analysis
( min ) Water level Drawdown Pumping Water level Residual Conductivity Remarks
{m) (m) rate (I/sec) (m) (m) (
0.0 154,78 0.00 219.79 65.01
0.5 160.16 5.38 213.97 58.19
1.0 163.52 8.74 210.09 55.31
1.5 166.34 11.56 209.99 55.21
2.0 167.29 12.51 208.13 53.35
2.5 168.14 13.36 207.06 52.28
3.0 169.70 14.92 206.76 © 51.98
3.5 169.95 15.17 205.75 50.97
4.0 170.30 15.52 2058.75 50.97
4.5 170.48 15.70 205.74 50.96
5.0 170.60 15.82 204.98 50.20
6.0 171.11 16.33 20413 49.35
7.0 171.62 16.84 203.88 49.10
8.0 172.01 17.23 202.93 48.15
9.0 172.55 17.77 202.76 47.98
10.0 172.89 18.11 202.42 47 64
12.0 173.60 18.82 201.02 46.24
14.0 174.20 19.42 200.56 45.78
16.0 174.65 19.87 199.93 4515
18.0 175.23 20.45 198.28 43.50
20.0 175.61 20.83 197.12 42.34
25.0 177.14 22.36 196.93 42.15
30.0 178.63 23.85 195.87 41.09
35.0 179.69 24 .91 194.21 39.43
40.0 180.50 25.72 193.41 38.63
45.0 181.03 26.25 192.72 3793
50.0 181.52 26.74 191.93 37.15
55.0 182.70 27.92 190.41 35.63
60.0 183.95 2917 189.82 35.04

292-14



khonda
長方形


Constant Discharge & Recorery Test (2/2)

S-11

Well Code: S-11/1 Site code: Site name: Al Hesn-Al Abyad
District: Jehana Governorate: Sana‘a
Duration Constant Dischrge Test Recovery Test Water Analysis
(min) | Water level Drawdown Pumping | Water level Residual Conductivity Remarks
(rn) (m) rate (I/sec) (m) (m) ( )
700 185.37 30.59 188.68 33.90
80.0 185.93 31.15 187.84 33.06
90.0 |  186.18 31.40 187.03 32.25
100.0 187.14 32.36 185.18 30.40
110.0 189.53 34.75 184.45 29.67
120.0 190.44 35.66 183.68 28.90
140.0 191.37 36.59 182.48 2770
160.0 191.56 36.78 180.64 25.86
180.0 193.04 38.26 180.68 25.90
200.0 194 .97 40.18 179.80 25.12
220.0 196.93 4115 178.13 23.35
240.0 196.42 41.64 177.73 22.95
280.0 197.76 42.98 176.10 21.32
320.0 199.17 44,39 174.37 19.59
360.0 201.24 46.46 172.20 17.42
420.0 202.49 47.71 1?0.778 16.00
480.0 203.91 49.13 168.63 13.85
540.0 204 .39 49.61 166.22 11.44
600.0 205.85 51.07 164.96 10.18
660.0 206.25 51.47 162.28 7.50
720.0 207.98 53.20 160.38 5.60
840.0 209.35 54.57 158.31 3.53
960.0 211.49 96.71 156.96 2.18
1080.0 213.33 §8.55 156.06 1.28
1200.0 215.97 61.19 155.58 0.80
1320.0 217.12 652.34 155.07 0.29
1440.0 218.79 65.01 154.95 0.17
1560.0 154.78 0.00
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Step Drawdown Test

Welt Code: S-11/1
Site Code: S-11 Site Name: Al Hesn-Al Abyad
SW.L: 154.78 m
100.0 T 7 |
7 1
A
v
Ve
‘ L
;
E - / ; '
— i
z v | Expect Well Pumping Rate
£ 100 Q= 4.8 Vsec ; ;
o v
a ' i
i
| B
i
i
|
|
i
i
1.0 :
1.0 100 100.0
Purmping Rale Q ( Usec)
Slep Qlisec) | DWL{m) Ds(m)
1 1.2 168.71 13.93
2 2.4 180.04 25.26
3 3.6 199.49 44,71
4 4.8 223.78 69.00
5 8.0 243.79 29.01
1/
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Well Code;
Site Code:

SWL.:

S-11/1
S-11

154,78 m

Step Drawdown Test

Site Name: Al Hesn-Al Abyad

Water Level {m)

120.00 |

140.00 ]

160.00

180.00 ]

200.00 ]

220.00

240.00

260.00 1

Step Drawdown Test

|

Step 1: G=1.2 Lisec

\j‘:z:f=2.4 -
1 Step & 0=3.6 Lisec

D S

\ Slep 4: 0=4.8 Usec

\St&p 5: 0=6.0 Uses

4 L 4
—— ————————

200 300 400 500 8§00

Time { min }

700

Waler Level {m)

120.00

140.00 ;
160.00 1
180.00

200.00 |

220.00

240.00

260.00

Recovery Test (Step Drawdown)

+ n } : L

600 a0a 1000 1200 1400 1600

Time { min }

1800

© 995-14



khonda
長方形


Constant Dischrge Test

Well Code: S-11/1
Site Code: S-11 Site Name: Al Hesn-Al Abyad
SW.L (m): 154.78 DW.L{m). 219.79 Drawdown (m): §5.01

Yield {L/sec): 3.8

Canstant Discharge

14000

150.00 -

160.00 ]
170.00 \
180.00 ]
190,00 ] ~

200.00 ‘\\
210.00 | \N —

220.00

Water Lavel (1)

]
200 b0 —r—n¥—7 ¥ ¥ ———F+—>+——vv—+—vrb-r——r—t
0 200 400 600 800 1000 1200 1400 1600
Time ( min )
Recovery Test
140.00 |
]

150.00 ] }
160.00 i |
170.00 1 ,/"/ i
180.00 1 ..:/

|
190.00 {f
20000

Water Level (m)

210.00 3
fi
220,00 ¢
230,00 e —— e
0 200 400 800 800 1000 1200 1400 1600
Time { min )
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Pumping Test Report Sheet

Weill code: 5-12 Site code; 5-12 Site name: Mahdah
District: Jehana Governorate: Sana'a
Target water source: New projected deep well Well depth: 350 m
Contractor: Abduikhaleg M. AL- Goli
Hydrogeologist in charge: Ali Abdulfah Nagi AL- Gounaid
Operator: Mohmmed Azeen
Date of start of the test: 12/8/2006 Date of end of the test: 15/8/2006
Pump type: Vertical pump Engine: lveco aifo
Pump installation depth: 248 m Datumn level: 0.82 m SWL: GL-5778m

Step drawdown test

Date/hour started: 13-8-2006-10:18am  Date/hour finished:
Yield (fsec): 1%step 1.30 2™step 260 3"step 3.90
Water levet before start the test (G.L.-m}): 57.78

Water level after end of 5" step (G.L.-m): 106.71

Water level after recovery (G.L.-m): 63.01

Constant discharge test

Date/hour started: 13-8-2066-8:10pm  Date/hour finished:

Yield {l/sec). 2.20

Water level before start of the test (G.L.-m): 57.78
Water level after end of test (G.L.-m): 76.52
Water level after recovery (G.L.-m): 57.78

Drawdown (m): 18.74

Revised by:

Name :

Date:
297-14

14-8-2006-9:(05am  Total hours: 13:40
A"step 520 5"step 6.50
Recovery hours: 3:40
15-8-2006-5:10am  Total hours: 37:00

Recovery hours: 7:00
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Provisional Step Drawdown Test

S-12

/

Well Code: S-12 Site code: Pump on date/hour:  12-8-2006-11:30pm
Site name:  Mahdah Pump off date/hour:  13-8-2006-2:00am
District: Jehana End of recovery hour:  13-8-2006-10:10am
Govemorate; Sana‘a SW.L({m): 58.60
Contractor:  Abdulkhaleg M. AL- Goli
Hydrogeologist: Ali Abdullah Nagi AL- Gounaid
Operator:  Mohmmed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration - - - - Recovery
( min ) W.L. Yield Wl Yield W.L Yield WL, Yield W.L. Yield (m)
(m) { I/sec) (m) ( Vsec) (m) (Usec) {m) (Vsec) (m}) { l/sec)
0.0 58.60 1.30 61.64 2.60 64.39 3.90 71.04 5.20 77.08 6.50 79.41
0.5 60.35 62.32 65.40 71.87 77.23 77.00
1.0 60.79 62.44 65.56 72.19 77.28 76.07
1.5 651.12 62.50 65.62 72.88 77.31 - 75.36
2.0 81.17 62.55 £5.68 73.14 77.35 74.28
2.5 61.22 62.57 65.75 73.68 77.37 73.16
3.0 61.26 62.67 65.81 73.92 77.39 72.09
3.5 61.27 62.75 65.86 74.18 77.41 71.30
4.0 61.30 £62.83 65.92 74.64 77.43 70.68
4.5 31.32 62.87 66.02 74.85 77 .46 69.54
5.0 61.34 62.92 66.17 75.09 77.50 68.76
5.0 61.35 62.99 66.28 75.93 77.53 67.81
7.0 61.36 63.18 66.37 76.54 77.57 66.17
8.0 61.37 63.37 66.49 76.73 77.61 65.64
9.0 61,38 63.56 66.57 76.77 77.86 65.38
10.0 61.39 63.81 66.66 76.81 77.71 65.19
12.0 61.45 64.16 67.01 76.83 77.95 65.03
14.0 61.48 64.20 67.74 76.88 78.24 64.87
16.0 61.51 64.23 68.19 76.91 78.37 64.71
18.0 61.54 64.26 68.81 76.94 78.59 64.53
20.0 64.57 64.29 69.31 76.95 78.71 64.33
22.0 61.59 64.33 69.71 76.97 78.87 64.12
24.0 61.61 64.36 70.32 76.99 78.99 | 63.96
26.0 61.62 64.37 70.54 77.02 79.15 63.82
28.0 61.63 64.38 70.87 77.05 79.29 63.68
30.0 61.64 64.39 71.04 77.08 79.41 63.55
50.0 62.82
70.0 62.15
90.0 61.59
110.0 61.19
130.0 60.44
150.0 '60.11
170.0 59.87
190.0 59.68
210.0 59.50
230.0 59.32
250.0 59.15
270.0 59.00
i 2800 58.88
| 490.0 i 58.60
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Step Drawdown Test

S-12

-

Well Code: S5-12 Site code: Pumb on date/hour:  13-8-2006-10:15am
Site name:  Mahdah Pump off date/hour: ~ 12/8/2006 3:45am
District; Jehana End of recovery hour:  14-8-2008-9:05am
Governorale; Sana‘a SWL({m): 58.60
Contractor:  Abduikhaleg M. AL- Goli
Hydrogeologist: Ali Abdullah Nagi AL- Gounaid
Operaior; Mohmmed Azeen
1st Step 2nd Step 3rd Step 4th Step 5th Step
Duration - — - — Recovery
( min ) W.L. Yield W.L. | Yield W.l. Yield W.L. J Yield W.L. Yield (m)
(m) ( I/sec) {m) - (l/sec} (m) { IIsec) {m) { (l/sec) {m) ( IIsec)
0.0 58.60 1.30 63.20 2.60 67.85 4.20 76.97 5.20 92.47 6.50 | 107.53
0.5 59.42 63.31 68.40 76,93 93.74 103.52
1.0 60.38 63.48 69.38 76.98 94.21 99.12
1.5 61.41 63.59 69.80 77.03 94,79 95.64
2.0 61.45 £63.68 70.20 77.05 95.11 93.49
2.5 61.47 63.84 70.32 77.05 95.63 91.52
3.0 61.48 63.79 . 70.48 77.06 ; 95.73 89.88
35 61.49 64.08 71.00 77.06 96.04 89.54
4.0 61.50 64.19 . 71.32 77.08 96.66 89.44
4.5 61.60 684.21 71.52 77.08 i 96.96 89.35
5.0 61.61 64.24 71.73 77.09 ' 97.27 88.39
6.0 61.63 64.27 72.13 77.09 97.79 85.98
7.0 61.64 64.32 72.30 77.10 98.44 83.87
8.0 61.66 64.43 72.93 77.11 99.36 81.27
9.0 61.67 64.44 73.32 77.13 99.68 79.25
10.0 61.69 64.47 73.57 7717 100.32 77.79
12.0 61.70 64.47 73.84 77.19 100.93 77.34
14.0 61.71 64.59 74.16 77.24 101.59 77.13
16.0 61.74 64.59 74.43 77.43 10217 77.03
18.0] 61.80 64.67 74.72 77.53 102.62 76.97
20.0 61.96 64.74 74.76 78.28 102.84 76.85
25.0 62.13 64.92 75.12 81.97 103.14 75.47
30.0 62.57 65.04 76.39 84.34 103.43 70.66
35.0 62.86 65.05 - 76.64 8565 104.03 67.64
40.0 62.93 65.11 76.82 87.99 104.59 66.99
45.0 62.95 65.18 76.88 89.14 | 104.68 65.69
50.0 62.95 65.23 76.89 89.63 | 104.76 65.61
55.0 62.95 65.37 76.91 89.74 " 105.06 65.60
60.0 62.97 65.48 76.92 89.85 105.16 65.59
70.0 62.99 65.78 76.93 90.03 105.40 65.57
; 80.0 63.01 66.34 76.93 91.05 105.64 65.50
| 90.0] 63.01 67.57 76.94 91.06 105.98 85.44
100.0 63.13 67.57 76.95 91.74 106.14 65.32
;i 110.0 63.18 67.58 76.96 92.13 106.87 §5.30
1200 63.20 67.85 76.97 92.47 107.53 65.27
140.0 \ 64.93
[ 160.0 L 64.64
: 180.0 ' 64.37
200.0 | 64.10
{2200 i 63.83
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Constant Discharge & Recorery Test (1/2)

Well Code: S-12 Site code: S-12 7

Site name: Mahdah Pump on date/hour:  13-8-2006-8:1 Opnﬁ
District; Jehana Pump off datethour:  14-8-2006-8:10pm
Governorate: Sana‘a End of recovery hour:  15-8-2006-5:10am
Confractor:  Abdulkhaleg M. AL- Goli SWL(mY 58.60
Hydrogeologist: Al Abdullah Nagi AL- Gounaid DW.L (m): 77.34
Operator: Mohmmed Azeen Yield (/sec): 2.2
Duration Constant Dischrge Test Recovery Test Water Analysis
(min ) Water level Drawdown Pumping Water level Residual Conductivity Remarks
{m) (m) rate {l/sec) (m) {m) { )
0.0 58.60 0.00 77.34 18.74
0.5 62.72 412 ' 72.73 14.13
1.0 63.33 4.73 ~71.81 13.21
1.5 63.82 5.22 71.52 12.92
2.0 64.01 5.41 71.02 12.42
2.5 654.22 5.62 70.98 12.38
3.0 64.43 5.83 70.79 1219
3.5 64.54 5.94 70.66 12.06
4.0 64,65 6.05 70.52 11.92
4.5 64.78 6.18 70.40 11.80
5.0 64.93 6.33 70.21 11.61
6.0 65.06 5.46 70.01 11.41
7.0 65.13 8.53 69.23 10.63
8.0 65.23 6.63 68.33 73
9.0 65.27 6.67 68.00 9.40
10.0 65.32 6.72 67.88 9.28
120 6543 6.83 67.45 8.85
14.0 65.80 : 7.20 87.08 8.48
16.0 65.87 7.27 66.99 8.39
18.0 65.99 7.39 66.56 7.96
20.0 66,17 7.57 66.17 7.57
25.0 66.97 8.37 65.92 7.32
30.0 67.50 8.90 65.66 7.086
35.0 67.62 9.02 65.39 5.79
40.0 67.82 9.22 65.13 6.53
45.0 68.32 9.72 64.97 6.37
50.0 68.58 9.98 64.68 6.08
55.0 68.67 10.07 84.41 5.81
60.0 68.72 10.12 64.13 5.53
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Constant Discharge & Recorery Test (2/2)

Weli Code: S5-12 Site code: 8-1‘2 ~ Site name: Mahdah
District: Jehana Governorate: Sana'a
Duration Constant Dischrge Test Recovery Test Waler Analysis
“( min ) Water level Orawdown Pumping Water level Residual Conductivity Remarks
(m) {m) rate (I/sec) (m) (m) ( )
70.0 69.40 10.80 63.98 5.38 '
80.0 69.64 11.04 63.71 511
90.0 69.69 11.09 63.43 4.83
100.0 69.76 11.16 63.19 4.59
110.0 69.79 11.19 62.95 4.35
120.0 89.79 11.19 62.85 4.05
140.0 69.87 11.27 62.02 3.42
160.0 70.30 11.70 61.88 3.28
180.0 70.99 12.39 61.38 2.78
200.0 71.32 12.72 61.06 2.46
220.0 71.47 12.87 80.79 | 219
2400 71.53 12.93 60.37 1.77
280.0 71.95 13.35 60.12 1.52
3200 72.53 13.93 58.81 1.21
360.0 72.56 13.96 59.21 0.61
420.0 72.58 13.98 58.60 0.00
480.0 73.03 14.43
540.0 73.84 15.24
800.0 73.86 15.26
860.0 73.88 15.28
7200 74.16 15.56
840.0 75.23 - 16.63
960.0 75.90 17.30
1080.0 76.10 17.50
1200.0 76.89 18.29
1320.0 77.27 ~ 18.67
1440.0 77.34 18.74
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Step DraWdown Test

Well Code:; S-12
Site Code: S-12 Site Name: Mahdah
SWL.: 58.60 m
100.0 T
&
'.
€
s
o
g 100 3
g -
z 4
5 ; ;
» l
|
]
B i i
: Expect Well Pumping Rate : ‘
Q=2.8 Vsec
)
1.0 i !
1.0 100 100.0
Pumping Rate Q { Lfsec )
Step Q(lfsec) DWL{m} Ds{m)
1 1.3 63.20 4.60
2 2.6 67.85 9.25
3 39 76.87 18.27
4 5.2 92.47 33.87
5 6.5 107.53 48.93
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Step Drawdown Test

Weil Code: 5-12
Site Code: 812 Site Name: Mahdah
SWL.: 58.60m

Step Drawdown Test

4000 |

50.00 1
Step 1: 0=1.3 Lisac

70.00 LS Slep 3; 0=3.9 Usec

80.00 T Slep 4: Q=5.2 Lfsac
*y
. S

Water Level {m)

100.00

9000 ; -
; ' "‘“\ Slep 5: 0=6.5 Lisec

110.00

200  —poo-——4++— -
o] 100 200 300 400 500 600

Time ( min )

Recovery Test (Step Drawdown)
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Wall Code;
Site Code:
SW.L (m):
Yield (Lfsec):

Constant Dischrge Test

5-12
3-12

58.60
2.2

Site Name:
D.W.L (m):

Mahdah

77.34

Drawdown (m).

18.74

60.00

65.00

Water Level (m }

80.00
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70.00

75.00 ]

Canstant Discharge
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Pumping Test Report Sheet

Weli code: S-14 Site code: S-14 Site name: Al Ghail
District: Nehm Governorate: Sana'a
Target water source: Existing projected deep weil Well depth: 185 m
Contractor: . Abdulkhaleg M. AL- Goli
Hydrogeologist in charge: Ali Abdullah Nagi AL- Gounaid
Qperator: Bului
Date of start of the test: 6/8/2006 Date of end of the test: 6/6/2006
Pump type: Vertical pump Engine: lveco aifo
Pump installation depth: 131 m Datum level: 0.62 m SWL: GL-7328m

Step drawdown test

Datef/hour started: --- Date/hour finished: —am Total hours: -

Yield (Usec): 1'step  0.60 2™step 120 3%step 1.80_ 4"step _240 S5"step _3.00

W ater level before start the test (G.L.-m}: -—

Water level after end of 5" step (G.L.-m): o

Water level after recovery {G.L.-m}.’ - Recovery hours: -—-

Constant discharge test

Date/hour started: -— Date/hour finished: : Total hours: -

Yield (I/sec): —

Water level before start of the test (G.L.-m}: -

Water level after end of test (G.L.-m): —

W ater level after recovery (G.L.-m): — Recovery hours: ---

Drawdown (m): -

Revised by:

Name :

Date:
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Provisional Step Drawdown Test

Pump on date/hour:

Well Code: S-14 Site code: S-14 6-8-2006-7:00am
Site name: Al Ghail Pump off date/hour:  6-8-2006-8:00am
District: Nehm End of recovery hour:
Governorate: Sana'a SWL(m) 73.80
Contractor:  Abdulkhaleg M. AL- Goli
. Hydrogeoiogist: Alf Abdulfah Nagi AL- Gounaid
Operator:  Buluf
1st Step 2nd Step 3rd Step 4th Step Sth Step
Duration - - - Recovery
(min) W.L. Yield W.L. Yield WL, Yield W.L. Yield WL Yield (m)
. (m} { I/sec) {m) { I/sec) {m) ( If'sec) {m) - (lsec) {m) ( I/sec)
0.0 73.90 0.60 83.64 1.20 1.80 2.40 3.00
0.5 79.30 83.96
1.0 79.92 84.21
1.5 80.20 84.40
2.0 80.42 84.60
25 80.70 85.00
3.0 80.85 85.48
3.5 80.98 85.86
4.0 81.02 86.20
4.5 81.14 86.64
5.0 81.25 87.00
8.0 B81.33 87.74
7.0 81.52 88.20
8.0 81.65 88.82
9.0 81.75 89.47
10.0 81.80 90.02
12.0 81.80 90.73
14.0 81.84 91.51
16.0 §1.82 91.95
18.0 82.06 92.00
20.0 82.35 92.26
22.0 82.35 92.56
24.0 82.79 93.40
js 26.0 83.15 93.86
28.0 83.50 94.15
30.0 83.64 94.36
Pumped water is very dirty {lot of clay and sand)
: Pump blocked. Can not continue the test
. Well collapsed? Well depth measured=177m
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