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Annex A-1 Location Map of Existing Wells in the Study Area  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Rural Water Supply Department (MC&RD/MWRI) 
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Annex A-2 Memorandum of Meeting on Land Use for Construction of Test Wells 

 
(1) First Stakeholder Meeting 
 
 

MINUTES OF INITIAL STAKEHOLDERS MEETING 
ON 

JUBA URBAN WATER SUPPLY AND CAPACITY DEVELOPMENT STUDY 
IN THE SOUTHERN SUDAN 

GOVERNMENT OF SOUTHERN SUDAN AND JICA 
 
Date: 21st Nov. 2008 
Time: 10:30 – 12:30 
Venue: Shalom Hotel, Juba, Southern Sudan 
Attendants: Attachment 
 
1. Presentation by Study Team 
 
The presentation on the following contents was made by JICA Study Team. 

• Overall study methodology 
• Environmental and social considerations 
• Preliminary results of groundwater survey in Paleochannel 
• Permission for proposed locations of test wells by land owners 
• Land for proposed water treatment plant for water supply to Juba City 

 
2. Discussions  
 
In the meeting, the main discussion was made on the land for proposed locations of test wells by land 
owners in Tokiman area in the Paleo-channel.  
 
Mr. Joseph Ebere (Director of UWC) 
He explained that a new water treatment plant with capacity of 7,000 m3/day will be commenced at 
the end of this year or in the early next year. However, he expressed a concern that the produced water 
cannot be reached to the people due to old and leaky distribution network. In this regards, he raised a 
question what will be the role of JICA in distribution network. 
 
Mr. Kuol ALoung (MWRI, D/Director of MCRD GOSS) 
He also showed the same concern that we have existing old network and what will happen if you open 
new water treatment plant without changing it.  
 
Mr. Sato (Study Team Leader) 
He replied that we are preparing water supply master plan, in which the rehabilitation plan of existing 
distribution network is prepared. The plan includes design, cost estimation, implementation plan and 
feasibility study. Using this plan, GOSS can request the project implementation to Government of 
Japan or other donors. We are a study team but we are neither a financial nor implementation 
organization.  
 
Regarding distribution of treated water from the new water treatment plant, I am recommending UWC 
that the part of the treated water should be supplied through water tanker truck, which now pumped up 
raw river water and distributed unhygienic water to the people, through existing elevated towers 
located in 4 locations over the city. This will be an efficient way to distribute precious treated water.  
 
JICA Study Team Leader 



JUBA URBAN WATER SUPPLY AND CAPACITY DEVELOPMENT STUDY  
IN THE SOUTHERN SUDAN  APPENDIX-A 

 A-63

He asked stakeholders to give a permission to construct test wells. 
 
Gumbo Chief (Mr. Daniel lado) 
He asked a question who had allowed JICA Study Team to work in our area without our permission. 
 
Deputy Director of Rejaf Payam (Mr. David Serverino) 
We have no problem and what we want is to give JICA Study Team an approval to work in the area 
which has been selected at the site (Tokiman). So JICA Study Team is allowed to carry out their study 
in the area. What we need only is to make Tokiman community aware of the current activities by JICA 
Study Team in their area. 
 
Executive Director of Juba County /CES (Mr. Peter Tongtun) 
He explained that JICA study team is not working alone and their work has been endorsed by GOSS 
and the County Authority. So what we will do is to introduce them to the people of Tokiman, in the 
present of the Paramount Chief and Sub- chiefs pulse the Tokiman community at large, who is present 
here and listen to the presentation they made to us now.   So after this meeting we have to schedule 
the next meeting at the site with the community. The JICA Study Team and the County office will 
decide when the meeting will take place. At the site if the community has any question it will be 
answered by the County Authority and we will tell them more how people will be benefited from the 
project.  
 
3. Conclusions 
 
The Paramount Chief, Sub-chief, Payam Director, Goss representatives and JICA Study Team have 
agreed to have the next meeting with the community at the site, which will be decided by JICA Study 
Team and the County Executive Director. The rest of activities in the sites will be follow by JICA 
Study Team as usual. 
 
4. Closing remarks 
 
Executive Director (CES) 
He said that the work by JICA Study Team will not be the community’s benefit, but we, Southern 
Sudanese, will benefit from clean water. So we need to work in cooperation with JICA Study Team to 
help to finish the Study in good time without hindering.  
 
Paramount Chief 
He gave a vote of thanks to all the participants and appreciation that JICA Study Team has done good 
work.  Please carry on the survey. There will be no problem with us. 
 
The meeting ended.  
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GOVERNMENT OF SOUTHERN SUDAN AND JICA 

JUBA URBAN WATER SUPPLY AND CAPACITY DEVELOPMENT STUDY 
IN THE SOUTHERN SUDAN 

INITIAL STAKEHOLDER MEETING 
Date 21st NOV 2008 
Venue: shalom hotel Juba 
ATTENDANCE LIST 

No Names Organization Title/ Position Tel 

1 Peter Tongum Juba County  Ex: Director 0126-271843 

2 Denis Daramollo Paramount Chief 
Tokiw 

Paramount Chief Tokiw 0126-711352 

3 Azkangelo Stozzs Rajaf Payam Director 256-771080079

4 David Lado Rajaf Payam  Chief Gudeo 0126-780661 

5 Marino Piya Rajaf Payam  Chief Tokiw 0477-151798 

6 David Scvcrino Rajaf Payam  D, Director Rajaf 0122-424305 

7 Engueex Dimdtri Tokiman  Chairman 0122-25545 

8 Marcello Andea Tokiman Member Bc 0121-221575 

9 Joseph Loku Tokiman  Member Bc 0128-11758 

10 Augustnio Mori S Tokiman Sub Chief  

11 Qwino Jada Tokiman Sub Chief  

12 David L Gubek Munirab D/ General 0911-705612 

13 Joseph Ebere Ssuwc/Ces Area Manager 0477-124337 

14 Jelly Eliona A Town Plcs/Ces Townncs 0126-565895 

15 Kuol Aluons Rwssd/Goss Director 0121-677953 

     

16 Hirotaka Sato JICA Study Team Team Leader 256-477236839

17 Komei Ozaki JICA Study Team Hydrogeology 249-926794082

18 Yasurori Ishida JICA Study Team  Geo Electrical Survey 249-926794117

19 Norio Tanaka JICA Study Team Facility Designing 256-477236839

20 Shiro Jimbo JICA Study Team Water Treatment Plant 256-477239422

21 Manyok Wai JICA Study Team Office Manager 0477-195571 
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(2) Second Stakeholder Meeting 
 

MINUTES OF STAKEHOLDERS MEETING IN TOKIMAN COMMUNITY 
FOR 

JUBA URBAN WATER SUPPLY AND CAPACITY DEVELOPMENT STUDY 
IN THE SOUTHERN SUDAN 

GOVERNMENT OF SOUTHERN SUDAN AND JICA 
 

Date: 6th  Dec. 2008 
Time: 10:30 – 15:30 
Venue: Meeting Place of Tokiman Community in Rejaf Payam 
Attendants: Attachment 
 
1. Agendas 
 
a) Permission for construction for five test wells 
b) Cooperation from Tokiman community 

 
2. Explanation of JICA Study Team 
 
JICA study team leader explained about the purpose of construction of test wells, followed by 
translation and additional explanation by Director General of Ministry of Housing, Physical Planning 
and Environment in local language. Then the team’s hydro-geologist explained about the technical 
details of test wells.  
 
3. Outlines of Discussions 
 
Arkangelo Stoss (Director for Rejaf Payam) 
 
The Japanese you see here are not working for themselves but with the Government for your benefit. 
After all they are not taking water to Japan, but for Juba City and the surroundings including Tokiman 
community. With their study they have found that your area has high potential of groundwater 
resource for the consumption of Juba city and Tokiman community. It’s up to you to decide to allow 
them doing the work under your security. 
 
Peter Lado (Tokiman Community) 
 
I want to know which farm these test wells fall in and then we will decide what to do.  
 
Kuria Pitia Gore (one of sub-chief) 
 
If your test wells fall in my farm it may affect my garden and mongo trees in my farm. If you chase me 
away from the farm, where do you take me and how is the compensation?   
 
Dennis (Paramount Chief)  
 
What we can do is to let us go to the field to see which farm is affected by these test wells.  Then we 
will make a decision. 
 
Justus (Sub-chief) 
 
If your project is to be done here in this area what we need is a memorandum of understanding on 
compensation according to the Compressive Peace Agreement (Interim constitution). 
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Michael Daniel Lako (Director of Tokiman community) 
 
If God gives us this people to supply us with clean water there is no need to prevent them to do their 
work, let us allow them to work in this chosen area of Tokiman as a Paleo-channel. 
 
Gore (One of sub-chiefs) 
 
We have agreed about the project. But what will you do for those people who will affect by the 
development of the Paleo-channel? 
 
JICA STUDY TEAM 
 
JICA study team gave an answer that test wells will be constructed so as to monitor the change of 
water table when groundwater is withdrawn, and the quantity of water withdrew will be designed not 
so as to affect the garden and mongo trees. In addition, we could not see garden and mango tress near 
the proposed location of test wells. 
 
Arkangelo Stoss (Director of Rejaf Payam) 
 
I come here to witness the meeting and I know this will be good thing to you and for the whole 
community as well. Also the JICA study team is still searching where they can have good water yield 
with good quality for human consumption. After they search it, memorandum of understanding will be 
required.  
 
Dennis (Paramount Chief) 
 
He told the Tokiman people that you don’t worry. All the workers for the site during the construction 
of wells will be your people.  So this is also a good thing for you as Tokiman community. So let us 
allow JICA study team to do their work which they have studied. Now let go to the field to see where 
the test wells pegs are marked. 
 
4. Visit to Proposed Site for Test Wells  
 
All the stakeholders, government officials and study team go to see and inspect the proposed 
construction sites of 5 wells, where the test wells are pointed by the pegs.  
 
5. Conclusion by Paramount Chief 
 
After the field visit and investigation, all community members, Paramount chief and Sub-chiefs agreed 
that JICA study team is allowed to do their works. After they find good water yield, then memorandum 
of understanding will be required and signed between the Government and the Tokiman community.  
 
Paramount Chief introduced one coordinator (school master) of the Stakeholders to the study team. 
The study team will communicate with him on the well construction from now on. 
 
Finally, Paramount Chief showed the appreciation to the Japanese government fund, by which several 
schools and hospitals have been constructed in Southern Sudan.  The meeting was closed after the 
remark of the study team leader on appreciation to successful meeting. 
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Annex A-3 Drilling Log 
Test Well 1 (Well Structure) 
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Test Well 1(Drilling Records) 

 

° ́ "
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Borehole Log (No.2)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 27-Feb-09 ―― 9-Mar-09

Borehole  No. : Test Well No.1 Drilling Depth : 50.00 m Static water Level : GL- 2.60 m
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Test Well 2 (Well Structure 0-100m) 
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Test Well 2 (Well Structure 100-200m) 
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+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +
+     +

+
+     +

+
+     +

+
+     +

+

+     +

+     +
+

+     +
+

+     +
+

+     +
+

+     +

+
+     +

+
+     +

+

+

+
+     +

+
+     +

+     +
+

+     +

+

+     +

+     +
+

+     +

Gniess

+     +

+

+
+     +

+     +
+

+     +
+

177

200

156

Black -
White

slightly fractured Gneiss

fractured Gneiss

660L/min at 175m

dark
greenish

Gray-
Black-
White

Black -
White

720L/min
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Test Well 2 (Drilling Records 0 - 100m) 

 

° ́ "

° ́ "

+     +
+

+     +
+

+     +
+

Top soil and Clay
3

medium ~ coarse Sand
7

higly weathered Gniess

weathered Gniess

17

100m
+     +

+     + -
100m+

- 70 - -

+
+     +

+

-

+

+     +
+

-
-

-

90m+

+ -
-

9 -
+     +

-
-90m

+     +

+     +
-
-

7
8

+
+     +

+
+     +

+

20

-
-
-
-

+ -
-

15 -
+     +

80m+
+     +

-
-

19 -
- 45 -

+
+     +

+
+     +

+

80m
+     +

70m+

+ -
-

8 -
+     +

- -
70m

+     +

+     +

69
-

8
-
-

8
4

+
+     +

+

-

+     +
+ -

+ -
-

5 -
+     +

60m+
+     + -

5 - 21
- 20 -

+     +
+

+     +
+

60m
+     +

+
slightly weathered Gniess -

-

3
+     +

+ 5

50m
+     +

50m+
+     +

3 - 16 -
-

+     +
+

+     +
+

+     +
+

40m+

+ 3 - 22 -

38

-
-

40m
+     +

+     +

-
-

+
-
-
-
-

+

+     +
+

+     +
+

-
-

2 - 17 -

-
-

-

-

-

7

+     +
+

+     +

+     +
+

+     +
slightly weathered Gniess

+     +

+     +

+ -
-

8 -

-

20m
+     +

-
-
-

+

+     +

+     +

20m+

30m 30m

+

50

-

+

+
+     +

-

-
-

+     +

10m
+     +

17
23

-

+     +

+     +
+

3

-

10m+
10
24
15

12

- - - 5

15

-
-
-
-

-

Water Yield
by

Air Lifting

-

-

Depth
(m)

Lithology Data Drilling Spead (min/m)

ECTricon DTH Tri-con bit
12''-1/4 8''-1/2

Conductivity (mS/cm)

Depth
(m)

Log Description of Lithology

Drilling Reaming

9''-7/8 12''-1/4 16''

-

Hydro-geologist : Mr. Katsuhiko ADACHI Material of Casing uPVC EC 6.8 mS/cm

Contractor : Urban Tone Corporation Slot Size of Screen 1.0 mm pH

1.2Length of Screen 45.00 m Volume m3

Supervisor Mr.Komei OZAKI Type of Screen Slit Temperature of Water - ℃

Client : JICA Study Team

Gravel Size φ 3 ～ 8 mm

Development 46 hours

Altitude H: 458 m Well Diameter : 200 mm

Mud / DTH Limited Pumping Rate : - L/s

E: 31 35 47.7 Drilling Machine TOP 750
Coordination :

N: 4 46 26.8 Drilling Methods

69.35 m

Village: Tokiman Drilling Diameter : 300 mm Pumping Rate : 220 L/s

GL- 5.94 m

District: Juba Well Depth : 200.00 m Dynamic water Level : GL-

Borehole  No. : Test Well No.2 Drilling Depth : 200.00 m Static water Level :

Borehole Log (No.2)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 12-Mar-09 ―― 6-Apr-09

5
5
3
2
5
3

-
-
-
-
-
-

-
-
-

-
-
-
-
-
-

-
-
-

-
-
-
-
-
-

-
-

-
-
-
-

-
-
-
-
-
-

- -

- -

- -
-

- 3 -
- - - 3 -

- - 3 -
- 3

- 3 -
- - - 3 -

- - 4 -
- - - 6 -

- 94 -

- - - 6

-
- -

-
- - 5 -
- - 7 -

- 7 -
- - - 39 -
1 - 7 - -
4 - 4 - -
4 - 16 - -
2 - 32 - -

21 - -

-

2 - 17 - -
4 - 16 - -
1 - 16 - -
2 - 16 -
2 - 17 - -

-
3 - 27 -
3 - 29 - -
3 - 15 - -
4 - 13 -
5 - 15 - -
3 - 15 - -
5 - 15 - -
5 - 15 - -
5 - 15 - -
5 - 15 - -
5 - 25 - -
5 - 50 - -
3 - 60 - -
9 - 28 - -
6 - 19 - -

-
5 - 18 - -
5 - 19 - -
5 - 18 - -
4 - 16 - -
4 - 27 - -
4 - 23 - -
4 - 18 - -

-
5 - 18 - -

- 18 - -
4 - 16 - -

- 15 - -
4 - 17 - -
4 - 18 - -
4 - 21 - -
6 - 20 - -
5 -

- -
5 - 23 - -

22 - -
2 - 26 - -
10 - 23 - -
5 - 35 - -
6 - 47 - -
3 - 38 - -

- 29 - -
- 34
- 34 - -

4 - 39 - -
76 - -

7 - 64 - -
13 - 75 - -
19 - 77 - -
15 - 66 - -
14 - 55 - -
7 - 45 - -
10 -

32 - -
12 - 59 - -

55 - -
15 - 50 - -
28 - 97 - -
21 - 58 - -

- 95 - -

- 62 -

19 - 83 - -
10 - 62 - -

52 - -
9 - 31 - -

32 - -
8 - 88 - -
5 - 34 - -
9 - 36 - -
7 - 52 - -
8 - 60 - -
9 - 110 - -
9
8 - 77 - -
9 - 77 - -

-
9 - 85 - -
9 - 74 - -
12 - 102 - -
11 - 77 - -
6 - 105 - -

702 57 - -

30.4 L/min

31.0 L/min

28.5 L/min

36.9 L/min

31.9 L/min

30.0 L/min

28.8 L/min

26.9 L/min

28.1 L/min

28.7 L/min

28.1 L/min

4.9 mS/cm

5.2 mS/cm

5.1 mS/cm

5.3 mS/cm

5.4 mS/cm

5.7 mS/cm

5.9 mS/cm

5.8 mS/cm

5.3 mS/cm

5.5 mS/cm

5.8 mS/cm

5.4 mS/cm

5.3 mS/cm

6.2 mS/cm

5.7 mS/cm

6.4 mS/cm

6.0 mS/cm

6.4 mS/cm

5.7 mS/cm

6.4 mS/cm
6.5 mS/cm

0 100 200 0 5 10
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Test Well 2 (Drilling Records 100 - 200m) 

 

727 L/min

Remarks

160m

170m

180m

190m

200m

210m

170m

180m

190m

200m

210m

110m

120m

130m

140m

150m

110m

120m

130m

140m

150m

160m

+     +
+

+     +

+     +
+

+     +
+

720L/min+
200+     +

+     +
+

+     +
+

+     +
+

fractured Gneiss+     +
+

+     +
+

+     +
+

+     +
+

+
+     +

+
+     +

660L/min at 175m+
177+     +

slightly fractured Gneiss+     +
+

+     +
+

+     +

+     +
+

+     +
+

+     +
+

156+     +
+     +

+
+     +

+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

Gniess+     +
+

+     +
+

+     +
+

+     +
+

705 L/min

690 L/min

6.9 mS/cm
6.8 mS/cm

706 L/min

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

667 L/min

117 L/min

27.8 L/min

27.5 L/min

28.4 L/min

27.5 L/min

32.0 L/min

28.3 L/min

27.3 L/min

32.1 L/min

26.8 L/min

30 - -
10 25

30
- - 40.0 L/min

10

10 25
30

- -
10 25

25
- -

12 25
30

- -
12 27

40
- -

12 31
35

- -
11 44

35
- -

13 48
40

- -
13 37

35
- -

11 34
3

- -
11 34

32
- -

8 37
49

- -
11 41

39
- -

11 38
50

- -
11 36

44
- -

10 29
42

- -
11 32

40
- -

10 26
30

- -
12 32

30
- -

13 40
38

- -
14 24

47
- -32

5.2 mS/cm

4.9 mS/cm

5.1 mS/cm

- -24
- -

14 28
28

- -

6.9 mS/cm

13 30
28

- -
14 25

24
- -

6.8 mS/cm

15 25
29

- -
16 30

28
- -

6.7 mS/cm

12 28
29

- -
17 27

25
- -

6.7 mS/cm

19 15
21

- -
14 15

35
- -

6.8 mS/cm

11 22
35

- -
10 24

29
- -

6.9 mS/cm

11 25
21

- -
13 17

20
- -

6.9 mS/cm

8 12
28

- -
11 16

32
- -

6.8 mS/cm

9 28
30

- -
12 20

23
- -

6.7 mS/cm

10 11
15

- -
10 14

26
- -

6.6 mS/cm

12 12
27

- -
11 18

29
- -

6.4 mS/cm

14 2
26

- -
8 16

46
- -

6.6 mS/cm

11 31
43

- -

5.9 mS/cm

12 32
48

- -

5.8 mS/cm

10 34
32

- -
10 21

39
- -

5.5 mS/cm

12 22
33

- -
14 19

26
- -

5.6 mS/cm

12 14
23

- -
13 18

21
- -

5.5 mS/cm

10 11

9 11
23

- -

4.8 mS/cm

12 12

15 14
20

- -
4.1 mS/cm

12 11 - -

10 20
25

- -

4.1 mS/cm

15 12
36

- -

4.6 mS/cm

4.6 mS/cm

4.5 mS/cm

12 12
24

- -

5.1 mS/cm

4.9 mS/cm

10 12
19

- -

4.8 mS/cm

4.9 mS/cm

13 14
18

- -

4.8 mS/cm

3.9 mS/cm

4.0 mS/cm

12 14
18

- -

5.1 mS/cm

5.4 mS/cm

25 14
20

- -

5.4 mS/cm

5.4 mS/cm

5.1 mS/cm

30 17
28

- -

14
26

- -
21 17

41
- -

18 10
32

- -

5.4 mS/cm

5.3 mS/cm

20

11 10
26

- -

5.1 mS/cm

5.5 mS/cm

14 9
25

- -

5.4 mS/cm

5.4 mS/cm

5.3 mS/cm

1 14
30

- -

5.2 mS/cm

11 13
32

- -
13 10

31
- -

16 11
20

- -
13 10

22
- -

15 13
22

- -
15 8

26
- -

28 17
20

- -
16 10

35
- -

16 10
20

- -
11 9

20
- -

17 15
20

- -
12 16

20
- -

17 11
25

- -
19 15

20
- -

22 13
25

- -
17 12

25
- -

20 9
25

- -
20 25

22
- -71

24

- -27
- -

- - -

22 16
32

- -
- - -

20 19

15
14

16
9

31
29
30

20 18
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Test Well 3 (Well Structure) 

° ́ "

° ́ "

38.02

20.91

6.54

Brownish
Gray

Brownish
White

Brown

greenish
Gray-
Black-
White

Brownish
light Gray

Brown Grout

10m

30

+     + 100

Gneiss

93.0m

Gray-
Black-
White

greenish
Gray-
Black-
White

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+     +
+

+
+     +

+
+     +
+     +

+

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+     +
+

+     +
+     +

+
+     +

+     +
+

+     +
+     +

+
+     +

highly weathered Gneiss
15

weathered Gneiss
18

slightly weathered Gneiss

61

Fine Gneiss

20

40.5821

20m

30m30m

22

24 32.48

23

40m

35.45

29.49

12

GL-

Borehole Log (No.1)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 7-Apr-09 ―― 20-Apr-09

Borehole  No. : 3.56

District:

Mud / DTH

Well Depth : 100.00

Test Well No.3 Drilling Depth : 100.00

Juba

46

Village:

m

6.23 m

Tokiman Drilling Diameter : 300 L/s

Static water Level :

m Dynamic water Level :

Coordination :
E: 31 35 45.6 Drilling Machine

23.8 Drilling MethodsN: 4

Development 24TOP 750

mm Pumping Rate :

Limited Pumping Rate :

Length of Screen 27.00

m

hours

Gravel Size φ

GL-

30

28

L/s

Mr.Komei OZAKI Type of Screen

Log

Altitude H: 456 m

Supervisor

Client : JICA Study Team

Well Diameter : 200 mm

m3Volume
～ 8 mm

4.7

3

μS/cm

℃

Contractor : Urban Tone Corporation Slot Size of Screen 1.0

Temperature of Water 29.6

-pH

m

Material of Casing uPVC

mm

Description of Lithology Color
Water
level

Slit

Lithology Data

Gravel
Packing

Casing
Program

Diameter
Depth

(m)

Drilling Well Structure

440

(inch)

Electrical Logging

20m

10m

ECHydro-geologist : Mr. Katsuhiko ADACHI

Depth
(m)

15.40

60m

50m

40m

60m

70m 70m

50m

14

13

12

80m

100m 100m

90m

80m

90m

1

2

4

3

100.00

97.00

94.05

91.11

5

6

88.11

85.13

7 82.14

8

9

79.16

76.22

11

10 73.26

70.27

67.31

64.32

61.31

18

17

16

15 58.31

55.33

52.41

49.42

19 46.45

43.52

Fine ~ Midium Sand 

6

9 Fine Gravel

weathered Gneiss

30
25

32

31 3.90

1.22

23

24 26.49

29

23.49

18.32

25

27

26

12.4828

9.50

Tricon Bit

Tri-con Bit

12''-1/4

After
Drilling
by DTH

3.56m

After
remove

out
surface
casing

Gravel

Packing

14"

Surface
Casing

14-3/4''
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Test Well 3 (Drilling Records 0 - 100m ) 

 

° ́ "

° ́ "

18
weathered Gneiss

Reaming

Tri-con bit

Drilling

Tricon 

14''-3/4

slightly weathered Gneiss

30

Fine Gneiss

61

Gneiss

100
100m

+     +

+     +

+

highly weathered Gneiss
15

+
+     +

+

Fine ~ Midium Sand 

6

Fine Gravel9

weathered Gneiss

10m

+     +
+

+     +

+     +

+     +

80m

70m

+     +
+

90m

100m+ 11 55 25
10

+

+     +
+

90m+

+ 11
+     +

9 55

+
+     +

+
+     +

+

+     +

80m+
+     +

7

+

8 27

+
+     +

+
+     +

+
+     +

70m+

+ 5
+     +

9 41+     +

+     +

+
+     +

+
+     +

+

+     + 6
+     + 4

60m+     +
+

8 30 64

+
+     +

+
+     +

60m
+

+     +
+

+     +

50m
+

50m+     +
+

5 25 98

+
+     +

+
+     +

+
+     +

40m+     +

+     + 9 46 208

10 10340m
+

+

+     +

+     +

+
+     +

+
+     +

+
+     +

+
+     +

+

+

+

+     +

20m
+     +

20m+     +

30m 30m

+     +

+

25

+     +

+
+     +

+     + 20

30

20
25

5

+     +

+     +
+

10m
60

12

80 60

Depth
(m)

Lithology Data Drilling Spead (min/m)

ECDTH

12''-1/4 8''-1/2

Conductivity (μS/cm)
Water Yield

by
Air Lifting

Depth
(m)

Log Description of Lithology

9''-7/8 12''-1/4 18''

-

Hydro-geologist : Mr. Katsuhiko ADACHI Material of Casing uPVC EC 440 μS/cm

Contractor : Urban Tone Corporation Slot Size of Screen 1.0 mm pH

4.7Length of Screen 27.00 m Volume m3

Supervisor Mr.Komei OZAKI Type of Screen Slit Temperature of Water 29.6 ℃

Client : JICA Study Team

Gravel Size φ 3 ～ 8 mm

Development 24 hours

Altitude H: 456 m Well Diameter : 200 mm

Mud / DTH Limited Pumping Rate : 30 L/s

E: 31 35 45.6 Drilling Machine TOP 750
Coordination :

N: 4 46 23.8 Drilling Methods

6.23 m

Village: Tokiman Drilling Diameter : 300 mm Pumping Rate : 28 L/s

GL- 3.56 m

District: Juba Well Depth : 100.00 m Dynamic water Level : GL-

Borehole  No. : Test Well No.3 Drilling Depth : 100.00 m Static water Level :

Borehole Log (No.2)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 7-Apr-09 ―― 20-Apr-09

3
7 3
9

4
9 3
10

3
13 3
7

6
35 34

5 25
5 27
10 35

30
5 30
5

5 60
9 75
8 80
10 65

11 45
8 40

7 55
6 70

9 115
5 50

5 136
8 131
12 58
5 125
11 210
11 220
14 180
13 210

181
11 112 251

12 48 50
10 43 65
11 78 180
13 130 120
12 60 240
10 45 132
8 20 120

9 20 152
5 35 119
7 35 159
8 20 240
8 30 180
8 45 180
8 30 176
8 40 95
9 65 105

6 35 36
30 50
30 60

5 25 37
6 25 39
5 15 60
5 25 40
6 49 30

50
5 29 40
5 27 35

28 30
8 32 30
7 24 35
8 23 35
5 24 40
5 26 25
6 20 35

25
35 30

8 31 35
30 25

7 30 30
7

8 34 25
7 23 30
8 32 49
8 32 87
9 47 110
8 34 135

118
10 50 24

60 25
11 60 71
10 60 87
8 40 60
9 60 30
10 60 25
11 50 25
13 55 25

45 30
9 47
8 47 30

30

No Water9 44 35 No Water

0 200 400 0 500 1000



JUBA URBAN WATER SUPPLY AND CAPACITY DEVELOPMENT STUDY  
IN THE SOUTHERN SUDAN  APPENDIX-A 

 A-75

Observation 1 (Well Structure) 

 

° ́ "

° ́ "

+     +
+

47.08

29.07

32.10

35.08

38.08

41.06

50.00

2.10

5.05

8.04

11.01

14.04

17.07

23.07

26.10

44.06

Surface
Casing

10"

DrillingElectrical Logging

+

11

1 Top Soil

Brownish

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

+
+     +

12

11

10

9

+     +

+
+     +

+
+     +

+     +
+

+     +
+

+     +
+

+
+     +

+     +
+

+     +
+

+
+     +

+

+     +
+

+

50m 50m

51

+     +
+

+     +

1

7

6

5

4

3

2

30m

+
+     +

+

+
+     +

+
+     +

+     +

45m 45m

+
+     +

+
+     +

+
+     +

+
+     +

30m

35m 35m

40m 40m

8

Granitic fine Gneiss
Greenish

Gray-
White

+     +

8''-1/2

Gravel

Packing

20m+     +
+

+     +

+
+     +

20.0920m
+

DTH
25m

+
25m+     +

+

+
+     +

10m+     +
+

+     +

13

Fist strike of water
aroud 19m

+     +
+

+     +

+     +

14

+

Brownish
Gray-
White

+

20

10m
+

15m
+

slightly weathered
Granitic fine Gneiss

weathered Gneiss
Brownish

Gray

○

○　　　○

○

○　　　○

○

+     +

8

○　　　○

15m

5m
○

5m○　　　○

○

+     +
+

+     +

Sealing 16

Midium~Coarse Sand Brownish
White

2.83m

12-1/4''

15

Tricon
Bit

Casing
Program

○　　　○

Diameter

Black

3
medium~Fine Sand

Gravel
Packing

Description of Lithology Color
Water
level

17

Depth
(m)

Lithology Data Well Structure

(inch)

Grout

Depth
(m)

Log

uPVC EC 338

mm

Hydro-geologist : Mr. Katsuhiko ADACHI Material of Casing μS/cm

Contractor : 

Supervisor Mr.Koji Takahashi Type of Screen Slit Temperature of Water

7.72Urban Tone Corporation Slot Size of Screen 1.0 pH

Client : JICA Study Team Length of Screen 15.0 m Volume

3 ～ 8 mm

29.9 ℃

1.5 m3

Development 25 hours

Altitude H: 456 m Well Diameter : 100

Drilling Machine TOP 750

mm

Mud / DTH

Gravel Size

Coordination :
N: 4 47 13.0 Drilling Methods

E: 31 35 55.7

Village: Tokiman Drilling Diameter : 200 mm Water yeild by air lifting

Well Depth : 50.00 m Dynamic water Level :

Obsevertion Well No.1 Drilling Depth : 50.00 m Static water Level :

District: Juba

- L/min

Borehole Log (No.1)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 23-Feb-09 ―― 26-Feb-09

Borehole  No. :

mGL-

GL-

φ

-

2.83 m

110 L/min
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Observation Well 1(Drilling Records) 

 

° ́ "

° ́ "

Tricon 

- -

-

DTH Tri-con bit
12''-1/4 8''-1/2 - - -

927μS/cm 51.7L/min

Water Yield
by

Air Lifting

Conductivity (μS/cm)

-

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

Reaming

- -

- -

- -

-

+     +
+

- 12

48.5L/min

44.8L/min

44.2L/min

46.0L/min

52.0L/min

913μS/cm

823μS/cm

935μS/cm

997μS/cm

878μS/cm

943μS/cm

925μS/cm

1020μS/cm

1050μS/cm

918μS/cm

935μS/cm

962μS/cm

926μS/cm

958μS/cm

1118μS/cm

- 13 - -

- 10 - -

- 8 - -

- 8 - -

- 12 - -

- 5 - -

- 3 - -

- 20 - -

- 16 - -

- 13 - -

- 12 - -

- 7 - -

- 10 - -

- 6 - -

- 6 - -

- 4 - -

- 5 - -

- 4 -

- 3 - -

- 5 - -

- 4 - -

- 3 - -

- 4 - -

- 5 - -

- 4 - -

6 - -

- 4 - -

- 4 - -

- 2 - -

- 3 - -

- 2 - -

2 - -

- 2 - -

- 3 - -

- 3 - -

- 4 - -

10 - - -

- 3 - -

7 - - -

20 - - -

5 - - -

5 - - -

4 - - -

4 - - -

3 - - -

3 - - -

3 - - -

3 - - -

936μS/cm

885μS/cm

948μS/cm

1085μS/cm

Lithology Data

+     +

51

+

+
+     +

+
+     +

50m
+

45m
+

45m+     +
+

+     +
+

50m

+     +
+

+
+     +

+

40m

49.0L/min

- 5

+
+     +

+     +

+     +
+

+     +

+     +

+     +
+

40m
+

+

+     +

35m
+

+     +
+

+     +

+     +

30m
+

35m+     +
+

Granitic fine Gneiss

30m+     +
+

+     +
+

+     +
+

+
+     +

+
+     +

+
+     +

25m
+

25m+     +
+

- 7 - -

-
+     +

+     +
+

Fist strike of water
aroud 19m

+     +
+

+     +

+     +

+
+     +

+

20m
+

20m+     +
20+

-

+

15m
+

+     +
+

+     +

+     +
+

+     +
+

+     +

15m+     +
+ slightly weathered

Granitic fine Gneiss+     +

+     +
+

+     +
11+

+     +

8

5m○　　　○

○ Midium~Coarse Sand 

10m
+

weathered Gneiss

○

10m

○　　　○

○

5m
○

○　　　○

○

○　　　○

Depth
(m)

Log Description of Lithology

1 Top Soil

○　　　○

medium~Fine Sand
3

Mr. Katsuhiko ADACHI Material of Casing uPVC EC 338

Depth
(m)

Drilling

EC

Drilling Spead (min/m)

-

μS/cm

Contractor : Urban Tone Corporation Slot Size of Screen 1.0 mm pH 7.72

Hydro-geologist :

1.5 m3

Supervisor Mr.Koji Takahashi Type of Screen Slit Temperature of Water 29.9 ℃

3 ～ 8 mm

Client : JICA Study Team Length of Screen 15.0 m Volume

hours

Altitude H: 456 m Well Diameter : 100 mm Gravel Size φ

- L/min

E: 31 35 55.7 Drilling Machine TOP 750 Development 25

110 L/min

Coordination :
N: 4 47 13.0 Drilling Methods Mud / DTH

Village: Tokiman Drilling Diameter : 200 mm Water yeild by air lifting

m

District: Juba Well Depth : 50.00 m Dynamic water Level : GL- - m

Drilling Depth : 50.00 m Static water Level : GL- 2.83

Borehole Log (No.2)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 23-Feb-09 ―― 26-Feb-09

Borehole  No. : Obsevertion Well No.1

0 10 20 0 2000
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Observation 2 (Well Structure) 
 

° ́ "

° ́ "

10

18 0.25

17.95

15.01

12.09

9.15

6.21

3.27

38.59

35.64

32.69

29.74

26.76

23.82

+     +
+

50.00

47.40

44.48

41.53

1

+     +

+     +
+

GL-

mGL-

12-Mar-09

Borehole  No. : 2.45 m

81.5 L/min

m Dynamic water Level :District: Juba

Borehole Log (No.1)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 9-Mar-09 ――

200 mm Water Yield by Air Lifting :

Obsevertion Well No.2 Drilling Depth : 50.00 m Static water Level :

Well Depth : 50.00

Drilling Methods

E: 31 35 54.5

Village: Tokiman Drilling Diameter :

TOP 750

mm

Mud / DTH

Gravel Size

Coordination :
N: 4 47 11.2

Development 25.5 hours

Altitude H: 455 m Well Diameter : 100

Drilling Machine

Volume 1.9 m3

Supervisor

φ 3 ～ 8 mm

29.0

uPVC EC 285

℃

Client : JICA Study Team Length of Screen 15.00 m

mm pH

Mr.Koji Takahashi Type of Screen Slit Temperature of Water

7.62

Hydro-geologist : Mr. Katsuhiko ADACHI Material of Casing μS/cm

Contractor : Urban Tone Corporation Slot Size of Screen 1.0

Grout

Depth
(m)

Log Description of Lithology Color
Water
level

Depth
(m)

Lithology Data Well Structure

(inch)
Gravel
Packing

Casing
Program

○　　　○

Diameter

Black

3
medium Sand

Sealing

16
coarse Sand with gravel Brownish

White

2.45m
12-1/4''

15

Tricon
Bit

Brownish
Gray

17

○　　　○

15m

5m
○

5m○　　　○

○

+     +
+

+     +

○

○　　　○

○

+     +

7.5

9
10m

+

15m
+

slightly weathered
Granitic fine Gneiss

highly weathered Gneiss
+     +

+
10m+     +

+
+     +

13
+     +

+     +

14
+

Brownish
Gray-
White

20m
+

DTH
25m

+
25m+     +

+

+
+     +

20m+     +
+

+     +

+
+     +

18

20.88

12

11

35m 35m

40m 40m

8

Granitic Gneiss
Gray-
White

+     +

+     +

30m

8''-1/2

Gravel

Packing

45m

+
+     +

+
+     +

+
+     +

+

30m

+
+     +

+

+
+     +

+
+     +

+     +

45m

7

6

5

4

3

2

+     +
+

+

50m 50m

51

+     +
+

+     +
+

+     +
+

+     +
+

+
+     +

+

+     +
+

+     +
+

+
+     +

+
+     +

+
+     +

9

+     +

+
+     +

+

+     +

+
+     +

+
+     +

DrillingElectrical Logging

+

11

1 Top Soil

Brownish

+
+     +

+

Surface
Casing

10"

+     +

+
+     +

+

weathered Gneiss
Brownish

Gray
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Observation Well 2(Drilling Records) 

 

° ́ "

° ́ "

12''-1/4 8''-1/2 - - - -

- 972μS/cm 11.4L/min
+

+     +
51 -

- 761μS/cm

30 - -

- - -

-

50m
+

50m+     + - 10 -
+

-
+

+     + - 9 - - -

- 750μS/cm
+

+     + - 11 - - -

-
+

+     + - 13 - - -

+     + - 10 - - -

- - - 706μS/cm
+

-
45m

+
45m+     + - 9 -

- 917μS/cm 11.6L/min
+

+     + - 9 - - -

-
+

+     + - 9 - - -

- 751μS/cm
+

+     + - 8 - - -

+     + - 9 - - -

40m+     + - 9 - - - -

- - 712μS/cm
40m

+

+

- -
+

+     + - 9 - -

- - 948μS/cm 11.7L/min
+

+     + - 10 - -

+     + - 9 - -

- -Granitic fine Gneiss+     + -

- - - 726μS/cm

10

-

- -
+

35m
+

35m+     + - 10 -
+

- 764μS/cm
+

+     + - 10 - - -

-
+

+     + - 10 - - -

- 963μS/cm 11.1L/min
+

+     + - 6 - - -

+     + - 11 - - -

- - -
+

- 770μS/cm
30m

+
30m+     + - 10 -

-
+

+     + - 13 - - -

- 765μS/cm
+

+     + - 10 - - -

-
+

+     + - 11 - - -

+     + - 7 - - -

- - - 1015μS/cm 7.4L/min
+

-
25m

+
25m+     + - 6 -

- 798μS/cm
+

+     + - 6 - - -

-
+

+     + - 7 - - -

- 761μS/cm
+

+     + - 9 - - -

+     + - 9 - - -

- - -
+

1009μS/cm 7.2L/min
20m

+
20m+     +

20 - 8 -

+
+     + Fist strike of water

aroud 19m

- 9 - - - -

+
+     + - 9 - - - -

+
+     + - 7 - - - - 789μS/cm

6 - - - -

15m+     + - 5 - - - -

- -
15m

+

+ slightly weathered
Granitic fine Gneiss+     + -

- -
+

+     + - 7 - -

- -
+

+     + - 4 - -

- -
+

+     + - 4 - -

+     +
11 - 6 - -

10m+     + - 6 - - - -10m
+

weathered Gneiss
+

+     + 37 - - - -

- - -

-
○

- -
○

○　　　○
8 16 - -

- -
○

○　　　○ 6 - - -

-
○ Midium~Coarse Sand 

○　　　○ 6 - - -

5m
○

5m○　　　○ 5 - - - -

○　　　○ 6 - - - - -

medium~Fine Sand
3 4 - - - - -

- -

5 - - - - -

Depth
(m)

Lithology Data Drilling Spead (min/m) Conductivity (μS/cm)

1 Top Soil 3 - - -

Water Yield
by

Air Lifting

Depth
(m)

Log Description of Lithology

Drilling Reaming

ECTricon DTH Tri-con bit

7.62

Hydro-geologist : Mr. Katsuhiko ADACHI Material of Casing uPVC EC 285 μS/cm

Contractor : Urban Tone Corporation Slot Size of Screen 1.0 mm pH

1.9Length of Screen 15.00 m Volume m3

Supervisor Mr.Koji Takahashi Type of Screen Slit Temperature of Water 29.0 ℃

Client : JICA Study Team

Gravel Size φ 3 ～ 8 mm

Development 25.5 hours

Altitude H: 455 m Well Diameter : 100 mm

Mud / DTH

E: 31 35 54.5 Drilling Machine TOP 750
Coordination :

N: 4 47 11.2 Drilling Methods

m

Village: Tokiman Drilling Diameter : 200 mm Water Yield by Air Lifting : 81.5 L/min

GL- 2.45 m

District: Juba Well Depth : 50.00 m Dynamic water Level : GL-

Borehole  No. : Obsevertion Well No.2 Drilling Depth : 50.00 m Static water Level :

Borehole Log (No.2)
Project Name : Juba Urban Water Supply and Capacity Development Study in Southern Sudan Date : 9-Mar-09 ―― 12-Mar-09

0 10 20 0 1000 2000
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Annex A-4 Result of Pumping Test 
Test Well 1 (Sw-Q Curve) 
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Test Well 1 (Analysis) 
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Test Well 1 (Analysis) 
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Test Well 1 (Step Draw Down Test Record) 

Project

Date

Type

Output 7.5 kW Voltage 400 V

Diameter 75 A Depth 19.0 m

Clock Elapsed

（min） （mm） （L/min） （m） （m）

8:00 0.0 80 152 2.60 0.00 Step 1

8:00 0.5 80 152 3.80 1.20

8:01 1.0 80 152 3.92 1.32

8:01 1.5 80 152 3.93 1.33

8:02 2.0 80 152 3.93 1.33

8:02 2.5 80 152 3.93 1.33

8:03 3.0 80 152 3.93 1.33

8:03 3.5 80 152 3.93 1.33

8:04 4.0 80 152 3.93 1.33

8:04 4.5 80 152 3.93 1.33

8:05 5 80 152 3.94 1.34

8:06 6 80 152 3.94 1.34

8:07 7 80 152 3.94 1.34

8:08 8 80 152 3.94 1.34

8:09 9 80 152 3.94 1.34

8:10 10 80 152 3.94 1.34

8:12 12 80 152 3.94 1.34

8:14 14 80 152 3.94 1.34

8:16 16 80 152 3.94 1.34

8:18 18 80 152 3.95 1.35

8:20 20 80 152 3.95 1.35

8:22 22 80 152 3.95 1.35

8:24 24 80 152 3.95 1.35

8:26 26 80 152 3.95 1.35

8:28 28 80 152 3.95 1.35

8:30 30 80 152 3.95 1.35

8:35 35 80 152 3.95 1.35

8:40 40 80 152 3.95 1.35

8:45 45 80 152 3.95 1.35

8:50 50 80 152 3.95 1.35

8:55 55 80 152 3.96 1.36

9:00 60 80 152 3.96 1.36

9:10 70 80 152 3.96 1.36

9:20 80 80 152 3.96 1.36

9:30 90 80 152 3.96 1.36

9:40 100 80 152 3.96 1.36 pH: 6.50

9:50 110 80 152 3.96 1.36 EC: 188μS/cm

10:00 120 80 152 3.96 1.36 TDS: 92 ppm

10:00 120.5 90 204 4.13 1.53 Step 2

10:01 121.0 90 204 4.17 1.57

10:01 121.5 90 204 4.21 1.61

10:02 122.0 90 204 4.25 1.65

10:02 122.5 90 204 4.27 1.67

10:03 123.0 90 204 4.28 1.68

10:03 123.5 90 204 4.29 1.69

10:04 124.0 90 204 4.29 1.69

10:04 124.5 90 204 4.30 1.70

10:05 125 90 204 4.30 1.70

10:06 126 90 204 4.30 1.70

10:07 127 90 204 4.31 1.71

10:08 128 90 204 4.31 1.71

10:09 129 90 204 4.31 1.71

10:10 130 90 204 4.32 1.72

10:12 132 90 204 4.32 1.72

10:14 134 90 204 4.33 1.73

10:16 136 90 204 4.33 1.73

10:18 138 90 204 4.34 1.74

10:20 140 90 204 4.34 1.74

10:22 142 90 204 4.35 1.75

10:24 144 90 204 4.35 1.75

10:26 146 90 204 4.35 1.75

10:28 148 90 204 4.36 1.76

10:30 150 90 204 4.36 1.76

10:35 155 90 204 4.36 1.76

10:40 160 90 204 4.36 1.76

10:45 165 90 204 4.37 1.77

10:50 170 90 204 4.37 1.77

10:55 175 90 204 4.37 1.77

11:00 180 90 204 4.38 1.78

11:10 190 90 204 4.38 1.78

11:20 200 90 204 4.38 1.78

11:30 210 90 204 4.38 1.78

11:40 220 90 204 4.38 1.78 pH: 6.31

11:50 230 90 204 4.38 1.78 EC: 180μS/cm

12:00 240 90 204 4.38 1.78 TDS: 90 ppm

Remarks

Juba Urban Water Supply and Capacity Development Study

Pump

Measurement of yeild

Static Water LevelLength of Screen 9.0 m

Casing Material Steel

Diameter

Test Well No.1

GRUNDFOS SP30-8

200 A

Type of Screen Wire Wounded

Depth 21.0 m

15-April-09 　～　 15-April-09 Test Well No.

Well

2.600 m

V-Notch

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

12:00 240.5 98 253 4.80 2.20 Step 3

12:01 241.0 98 253 4.85 2.25

12:01 241.5 98 253 4.88 2.28

12:02 242.0 98 253 4.91 2.31

12:02 242.5 98 253 4.93 2.33

12:03 243.0 98 253 4.94 2.34

12:03 243.5 98 253 4.96 2.36

12:04 244.0 98 253 4.98 2.38

12:04 244.5 98 253 5.00 2.40

12:05 245 98 253 5.00 2.40

12:06 246 98 253 5.01 2.41

12:07 247 98 253 5.01 2.41

12:08 248 98 253 5.01 2.41

12:09 249 98 253 5.02 2.42

12:10 250 98 253 5.02 2.42

12:12 252 98 253 5.02 2.42

12:14 254 98 253 5.03 2.43

12:16 256 98 253 5.03 2.43

12:18 258 98 253 5.04 2.44

12:20 260 98 253 5.04 2.44

12:22 262 98 253 5.04 2.44

12:24 264 98 253 5.05 2.45

12:26 266 98 253 5.05 2.45

12:28 268 98 253 5.05 2.45

12:30 270 98 253 5.06 2.46

12:35 275 98 253 5.06 2.46

12:40 280 98 253 5.07 2.47

12:45 285 98 253 5.07 2.47

12:50 290 98 253 5.07 2.47

12:55 295 98 253 5.08 2.48

13:00 300 98 253 5.08 2.48

13:10 310 98 253 5.08 2.48

13:20 320 98 253 5.09 2.49

13:30 330 98 253 5.09 2.49

13:40 340 98 253 5.09 2.49 pH: 6.25

13:50 350 98 253 5.09 2.49 EC: 180μS/cm

14:00 360 98 253 5.09 2.49 TDS: 86 ppm

14:00 360.5 105 300 5.20 2.60 Step 4

14:01 361.0 105 300 5.31 2.71

14:01 361.5 105 300 5.39 2.79

14:02 362.0 105 300 5.44 2.84

14:02 362.5 105 300 5.50 2.90

14:03 363.0 105 300 5.55 2.95

14:03 363.5 105 300 5.61 3.01

14:04 364.0 105 300 5.65 3.05

14:04 364.5 105 300 5.68 3.08

14:05 365 105 300 5.71 3.11

14:06 366 105 300 5.75 3.15

14:07 367 105 300 5.78 3.18

14:08 368 105 300 5.80 3.20

14:09 369 105 300 5.82 3.22

14:10 370 105 300 5.83 3.23

14:12 372 105 300 5.85 3.25

14:14 374 105 300 5.87 3.27

14:16 376 105 300 5.89 3.29

14:18 378 105 300 5.91 3.31

14:20 380 105 300 5.93 3.33

14:22 382 105 300 5.95 3.35

14:24 384 105 300 5.97 3.37

14:26 386 105 300 6.00 3.40

14:28 388 105 300 6.03 3.43

14:30 390 105 300 6.06 3.46

14:35 395 105 300 6.09 3.49

14:40 400 105 300 6.11 3.51

14:45 405 105 300 6.14 3.54

14:50 410 105 300 6.16 3.56

14:55 415 105 300 6.18 3.58

15:00 420 105 300 6.20 3.60

15:10 430 105 300 6.22 3.62

15:20 440 105 300 6.25 3.65

15:30 450 105 300 6.28 3.68

15:40 460 105 300 6.30 3.70 pH: 6.10

15:50 470 105 300 6.31 3.71 EC: 177μS/cm

16:00 480 105 300 6.31 3.71 TDS: 89 ppm

16:00 480.5 112 350 7.88 5.28 Step 5

16:01 481.0 112 350 9.39 6.79

16:01 481.5 112 350 11.10 8.50

16:02 482.0 112 350 12.07 9.47

16:02 482.5 112 350 13.19 10.59

16:03 483.0 112 350 14.10 11.50

16:03 483.5 112 350 14.58 11.98

16:04 484.0 112 350 15.48 12.88

16:04 484.5 112 350 16.52 13.92

16:05 485 112 350 16.62 14.02

16:06 486 112 350 16.68 14.08
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Test Well 1 (Constant Rate Pumping Test Record) 

Project

Date

Type

Output 7.5 kW Voltage 400 V

Diameter 75 A Depth 19.0 m

Clock Elapsed

（min） （mm） （L/min） （m） （m）

18:00 0.0 2.60 0.00

18:00 0.5 216 4.17 1.57

18:01 1.0 216 4.30 1.70

18:01 1.5 216 4.34 1.74

18:02 2.0 216 4.36 1.76

18:02 2.5 216 4.37 1.77

18:03 3.0 216 4.37 1.77

18:03 3.5 216 4.39 1.79

18:04 4.0 216 4.39 1.79

18:04 4.5 216 4.39 1.79

18:05 5 216 4.40 1.80

18:06 6 216 4.40 1.80

18:07 7 216 4.41 1.81

18:08 8 216 4.41 1.81

18:09 9 216 4.41 1.81

18:10 10 216 4.42 1.82

18:12 12 216 4.43 1.83

18:14 14 216 4.45 1.85

18:16 16 216 4.47 1.87

18:18 18 216 4.49 1.89

18:20 20 216 4.50 1.90

18:22 22 216 4.51 1.91

18:24 24 216 4.51 1.91

18:26 26 216 4.52 1.92

18:28 28 216 4.52 1.92

18:30 30 216 4.53 1.93

18:35 35 216 4.53 1.93

18:40 40 216 4.53 1.93

18:45 45 216 4.54 1.94

18:50 50 216 4.55 1.95

18:55 55 216 4.55 1.95

19:00 60 216 4.55 1.95 pH: 6.20

19:10 70 216 4.55 1.95 EC: 180μS/cm

19:20 80 216 4.56 1.96 TDS: 94ppm

19:30 90 216 4.56 1.96

19:40 100 216 4.56 1.96

19:50 110 216 4.57 1.97

20:00 120 216 4.57 1.97

20:30 150 216 4.58 1.98

21:00 180 216 4.58 1.98

21:30 210 216 4.58 1.98

22:00 240 216 4.59 1.99

22:30 270 216 4.59 1.99

23:00 300 216 4.59 1.99

23:30 330 216 4.59 1.99

0:00 360 216 4.59 1.99

1:00 420 216 4.59 1.99

2:00 480 216 4.59 1.99 Rain started

3:00 540 216 4.59 1.99

4:00 600 216 4.59 1.99

5:00 660 216 4.58 1.98 Water Level was rose during pumping

6:00 720 216 4.57 1.97

7:00 780 216 4.56 1.96

8:00 840 216 4.55 1.95

9:00 900 216 4.54 1.94

10:00 960 216 4.53 1.93

11:00 1020 216 4.52 1.92

12:00 1080 216 4.51 1.91

13:00 1140 216 4.51 1.91

14:00 1200 216 4.50 1.90

200 A

Casing Material Steel

Type of Screen Wire Wounded Measurement of yeild

Juba Urban Water Supply and Capacity Development Study

 Test Well No. Test Well No.1 15-April-09 　～　 17-April-09

Well

Depth 21.0 m

Pump

GRUNDFOS SP30-8

Diameter

V-Notch

Length of Screen 9.0 m Static Water Level 2.600 m

Remarks

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

15:00 1260 216 4.50 1.90

16:00 1320 216 4.47 1.87

17:00 1380 216 4.45 1.85

18:00 1440 216 4.43 1.83

19:00 1500 216 4.41 1.81

20:00 1560 216 4.40 1.80

21:00 1620 216 4.38 1.78

22:00 1680 216 4.37 1.77

23:00 1740 216 4.35 1.75

0:00 1800 216 4.34 1.74

1:00 1860 216 4.33 1.73

2:00 1920 216 4.32 1.72

3:00 1980 216 4.31 1.71

4:00 2040 216 4.30 1.70

5:00 2100 216 4.30 1.70

6:00 2160 216 4.30 1.70

7:00 2220 216 4.30 1.70

8:00 2280 216 4.29 1.69

9:00 2340 216 4.28 1.68

10:00 2400 216 4.28 1.68

11:00 2460 216 4.28 1.68

12:00 2520 216 4.28 1.68

13:00 2580 216 4.28 1.68

14:00 2640 216 4.28 1.68

15:00 2700 216 4.28 1.68

16:00 2760 216 4.28 1.68

17:00 2820 216 4.28 1.68

18:00 2880 216 4.28 1.68
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Test Well 1 (Recovery Test Record) 

Project

Date

Type

Output 7.5 kW Voltage 400 V

Diameter 75 A Depth 19.0 m

Clock Elapsed Accumurated Residual

（min） （min） (t/t') （m） Sr （m） （m）

18:00 0 2880 4.28 1.68

18:00 0.5 2881 5761 2.82 0.22 1.46

18:01 1 2881 2881 2.72 0.12 1.56

18:01 1.5 2882 1921 2.69 0.09 1.59

18:02 2 2882 1441 2.69 0.09 1.60

18:02 2.5 2883 1153 2.69 0.09 1.60

18:03 3 2883 961 2.68 0.08 1.60

18:03 3.5 2884 824 2.67 0.07 1.61

18:04 4 2884 721 2.67 0.06 1.62

18:04 4.5 2885 641 2.67 0.06 1.62

18:05 5 2885 577 2.66 0.06 1.62

18:06 6 2886 481 2.66 0.05 1.63

18:07 7 2887 412 2.65 0.05 1.63

18:08 8 2888 361 2.65 0.04 1.64

18:09 9 2889 321 2.64 0.04 1.64

18:10 10 2890 289 2.64 0.03 1.65

18:12 12 2892 241 2.63 0.03 1.65

18:14 14 2894 207 2.62 0.02 1.66

18:16 16 2896 181 2.62 0.02 1.67

18:18 18 2898 161 2.62 0.02 1.67

18:20 20 2900 145 2.61 0.01 1.67

18:22 22 2902 132 2.61 0.01 1.67

18:24 24 2904 121 2.61 0.01 1.67

18:26 26 2906 112 2.61 0.00 1.68

18:28 28 2908 104 2.60 0.00 1.68

18:30 30 2910 97 2.60 0.00 1.68

18:35 35 2915 83 2.60 0.00 1.68

18:40 40 2920 73 2.60 0.00 1.68

18:45 45 2925 65 2.60 0.00 1.68

18:50 50 2930 59 2.60 0.00 1.68

18:55 55 2935 53 2.60 0.00 1.68

19:00 60 2940 49 2.60 0.00 1.68

19:10 70 2950 42 2.60 0.00 1.68

19:20 80 2960 37 2.60 0.00 1.68

19:30 90 2970 33 2.60 0.00 1.68

19:40 100 2980 30 2.60 0.00 1.68

19:50 110 2990 27 2.60 0.00 1.69

20:00 120 3000 25 2.60 0.00 1.69

20:30 150 3030 20 2.60 0.00 1.69

21:00 180 3060 17 2.60 0.00 1.69

21:30 210 3090 15 2.60 0.00 1.69

22:00 240 3120 13 2.60 0.00 1.69

22:30 270 3150 12 2.60 0.00 1.69

23:00 300 3180 11 2.59 -0.01 1.69

23:30 330 3210 10 2.59 -0.01 1.69

0:00 360 3240 9 2.59 -0.01 1.69

1:00 420 3300 8 2.59 -0.01 1.69

2:00 480 3360 7 2.59 -0.01 1.69

3:00 540 3420 6 2.59 -0.01 1.69

4:00 600 3480 6 2.59 -0.01 1.69

5:00 660 3540 5 2.59 -0.01 1.69

6:00 720 3600 5 2.59 -0.01 1.69

Juba Urban Water Supply and Capacity Development Study

 Test Well No. Test Well No.1 17-Apr-09 　～　 18-Apr-09

Well

Depth 21.0 m

Pump

GRUNDFOS SP30-8

Diameter 200 A

Casing Material Steel

Type of Screen Wire Wounded V-Notch

Remarks

Time  Water
Level

Water
Recovery

Residual
Drawdown

Length of Screen 9.0 m Static Water Level 2.600 m

Measurement of yeild
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Test Well 2 (Sw-Q Curve) 
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Test Well 2 (Analysis) 
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Test Well 2 (Analysis) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jacob M
ethod of A

nalaisis

R
esult of Jacob M

ethod

Pum
ping R

ate
Q

=
l/m

in
W

ell R
adius

r=
m

⊿
s=

t0=
m

in

Thickness of fracutre zone
M

=
m

C
oefficient of Transm

issivity 
T=

m
2/s

C
oefficient of Storage

S=
H

ydraulic C
onductivity

k=
cm

/s

18.34323

2.00E
-01

7.32E
-04

5.00

3.66E
-05

0.405919

0.1
220

01
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0
0

1
1
0

1
0
0

1
0
0
0

Drawdown s（m）

E
lapse

d T
im

e
t（

m
in

）

R
ecovery Test

R
esult of R

ecovery Test

Pum
ping R

ate
Q

=
l/m

in
W

ell R
adius

r=
m

⊿
s=

Thickness of fracutre zone
M

=
m

C
oefficient of Transm

issivity 
  of the aquifer

T=
m

2/s
H

ydraulic C
onductivity

k=
cm

/s
5.47E

-04

24.51422

5.00

2.74E
-05

220
0.1

01
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

1
0

1
0
0

1
0
0
0

1
0
0
0
0

Residual Drawdown sr（m）

C
allc

u
late

d T
im

e
t/

t'（
m

in
）



JUBA URBAN WATER SUPPLY AND CAPACITY DEVELOPMENT STUDY  
IN THE SOUTHERN SUDAN  APPENDIX-A 

 A-88

 
Test Well 2 (Step Draw Down Test Record) 

Project

Date

Type

Output 7.5 kW Voltage 400 V

Diameter 75 A Depth 84.0 m

Clock Elapsed

（min） （mm） （L/min） （m） （m）

9:00 0.0 78 143 6.21 0.00 Step 1

9:00 0.5 78 143 11.70 5.49

9:01 1.0 78 143 12.67 6.46

9:01 1.5 78 143 13.46 7.25

9:02 2.0 78 143 14.13 7.92

9:02 2.5 78 143 14.88 8.67

9:03 3.0 78 143 15.39 9.18

9:03 3.5 78 143 15.77 9.56

9:04 4.0 78 143 16.05 9.84

9:04 4.5 78 143 16.30 10.09

9:05 5 78 143 16.57 10.36

9:06 6 78 143 17.48 11.27

9:07 7 78 143 18.13 11.92

9:08 8 78 143 18.63 12.42

9:09 9 78 143 19.24 13.03

9:10 10 78 143 19.42 13.21

9:12 12 78 143 19.98 13.77

9:14 14 78 143 20.59 14.38

9:16 16 78 143 20.95 14.74

9:18 18 78 143 21.38 15.17

9:20 20 78 143 21.59 15.38

9:22 22 78 143 21.90 15.69

9:24 24 78 143 22.30 16.09

9:26 26 78 143 22.43 16.22

9:28 28 78 143 22.71 16.50

9:30 30 78 143 22.88 16.67

9:35 35 78 143 23.37 17.16

9:40 40 78 143 23.71 17.50

9:45 45 78 143 24.11 17.90

9:50 50 78 143 24.48 18.27

9:55 55 78 143 24.73 18.52

10:00 60 78 143 25.01 18.80

10:10 70 78 143 25.50 19.29

10:20 80 78 143 25.95 19.74

10:30 90 78 143 26.25 20.04

10:40 100 78 143 26.65 20.44

10:50 110 78 143 26.89 20.68

11:00 120 78 143 27.06 20.85 6.3mS/cm

11:00 120.5 85 177 28.08 21.87 Step 2

11:01 121.0 85 177 29.06 22.85

11:01 121.5 85 177 29.60 23.39

11:02 122.0 85 177 30.15 23.94

11:02 122.5 85 177 30.56 24.35

11:03 123.0 85 177 30.92 24.71

11:03 123.5 85 177 31.25 25.04

11:04 124.0 85 177 31.50 25.29

11:04 124.5 85 177 31.74 25.53

11:05 125 85 177 31.99 25.78

11:06 126 85 177 32.37 26.16

11:07 127 85 177 32.68 26.47

11:08 128 85 177 32.91 26.70

11:09 129 85 177 33.09 26.88

11:10 130 85 177 33.28 27.07

11:12 132 85 177 33.62 27.41

11:14 134 85 177 33.90 27.69

11:16 136 85 177 34.22 28.01

11:18 138 85 177 34.40 28.19

11:20 140 85 177 34.51 28.30

11:22 142 85 177 34.63 28.42

11:24 144 85 177 34.78 28.57

11:26 146 85 177 35.00 28.79

11:28 148 85 177 35.08 28.87

11:30 150 85 177 35.18 28.97

11:35 155 85 177 35.43 29.22

11:40 160 85 177 35.66 29.45

11:45 165 85 177 35.88 29.67

11:50 170 85 177 36.02 29.81

11:55 175 85 177 36.20 29.99

12:00 180 85 177 36.34 30.13

12:10 190 85 177 36.65 30.44

12:20 200 85 177 36.92 30.71

12:30 210 85 177 37.15 30.94

12:40 220 85 177 37.31 31.10

12:50 230 85 177 37.50 31.29

13:00 240 85 177 37.68 31.47 6.3mS/cm

Remarks

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

200.0 m

24-April-09 　～　 24-April-09 Test Well No.

Well

6.210 m

V-Notch

Juba Urban Water Supply and Capacity Development Study

Pump

Measurement of yeild

Static Water LevelLength of Screen 45.0 m

Casing Material uPVC

Diameter

Test Well No.2

GRUNDFOS SP30-8

200 A

Type of Screen Slit

Depth

13:00 240.5 93 222 38.57 32.36 Step 3

13:01 241.0 93 222 39.24 33.03

13:01 241.5 93 222 40.06 33.85

13:02 242.0 93 222 40.91 34.70

13:02 242.5 93 222 41.63 35.42

13:03 243.0 93 222 42.29 36.08

13:03 243.5 93 222 42.83 36.62

13:04 244.0 93 222 43.28 37.07

13:04 244.5 93 222 43.63 37.42

13:05 245 93 222 43.78 37.57

13:06 246 93 222 43.90 37.69

13:07 247 93 222 44.04 37.83

13:08 248 93 222 44.15 37.94

13:09 249 93 222 44.28 38.07

13:10 250 93 222 44.43 38.22

13:12 252 93 222 44.82 38.61

13:14 254 93 222 45.44 39.23

13:16 256 93 222 46.02 39.81

13:18 258 93 222 46.69 40.48

13:20 260 93 222 47.23 41.02

13:22 262 93 222 47.71 41.50

13:24 264 93 222 48.14 41.93

13:26 266 93 222 48.51 42.30

13:28 268 93 222 48.85 42.64

13:30 270 93 222 49.15 42.94

13:35 275 93 222 49.78 43.57

13:40 280 93 222 51.28 45.07

13:45 285 93 222 52.28 46.07

13:50 290 93 222 53.01 46.80

13:55 295 93 222 53.55 47.34

14:00 300 93 222 54.13 47.92

14:10 310 93 222 54.90 48.69

14:20 320 93 222 55.42 49.21

14:30 330 93 222 55.78 49.57

14:40 340 93 222 56.03 49.82

14:50 350 93 222 56.38 50.17

15:00 360 93 222 56.58 50.37 6.3mS/cm

15:00 360.5 99 259 57.15 50.94 Step 4

15:01 361.0 99 259 57.62 51.41

15:01 361.5 99 259 58.08 51.87

15:02 362.0 99 259 58.40 52.19

15:02 362.5 99 259 58.73 52.52

15:03 363.0 99 259 59.07 52.86

15:03 363.5 99 259 59.30 53.09

15:04 364.0 99 259 59.54 53.33

15:04 364.5 99 259 59.78 53.57

15:05 365 99 259 60.01 53.80

15:06 366 99 259 60.46 54.25

15:07 367 99 259 60.90 54.69

15:08 368 99 259 61.17 54.96

15:09 369 99 259 61.57 55.36

15:10 370 99 259 61.98 55.77

15:12 372 99 259 62.85 56.64

15:14 374 99 259 63.55 57.34

15:16 376 99 259 63.35 57.14

15:18 378 99 259 64.96 58.75

15:20 380 99 259 65.61 59.40

15:22 382 99 259 66.36 60.15

15:24 384 99 259 67.04 60.83

15:26 386 99 259 67.95 61.74

15:28 388 99 259 68.60 62.39

15:30 390 99 259 69.11 62.90

15:35 395 99 259 70.26 64.05

15:40 400 99 259 71.75 65.54

15:45 405 99 259 73.17 66.96

15:50 410 99 259 73.73 67.52

15:55 415 99 259 74.02 67.81

16:00 420 99 259 74.54 68.33

16:10 430 99 259 75.36 69.15

16:20 440 99 259 76.09 69.88

16:30 450 99 259 76.65 70.44

16:40 460 99 259 76.86 70.65

16:50 470 99 259 77.03 70.82

17:00 480 99 259 77.15 70.94 6.3mS/cm

Water color was changed to milky wich bubble
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Test Well 2 (Constant Rate Pumping Test Record) 

Project

Date

Type

Output 7.5 kW Voltage 400 V

Diameter 75 A Depth 84.0 m

Clock Elapsed

（min） （mm） （L/min） （m） （m）

8:00 0 5.94 0.00

8:00 0.5 91 220 13.76 7.82

8:01 1 91 220 17.11 11.17

8:01 1.5 91 220 19.24 13.30

8:02 2 91 220 21.31 15.37

8:02 2.5 91 220 22.73 16.79

8:03 3 91 220 24.30 18.36

8:03 3.5 91 220 25.49 19.55

8:04 4 91 220 26.22 20.28

8:04 4.5 91 220 26.80 20.86

8:05 5 91 220 27.36 21.42

8:06 6 91 220 28.30 22.36

8:07 7 91 220 28.90 22.96

8:08 8 91 220 29.50 23.56

8:09 9 91 220 30.05 24.11

8:10 10 91 220 30.50 24.56 5.9mS/cm

8:12 12 91 220 32.52 26.58

8:14 14 91 220 33.78 27.84

8:16 16 91 220 34.66 28.72

8:18 18 91 220 35.52 29.58

8:20 20 91 220 36.11 30.17

8:22 22 91 220 36.63 30.69

8:24 24 91 220 37.59 31.65

8:26 26 91 220 38.78 32.84

8:28 28 91 220 39.75 33.81

8:30 30 91 220 40.38 34.44

8:35 35 91 220 41.45 35.51

8:40 40 91 220 42.25 36.31

8:45 45 91 220 43.10 37.16

8:50 50 91 220 43.57 37.63

8:55 55 91 220 43.68 37.74

9:00 60 91 220 43.81 37.87

9:10 70 91 220 44.80 38.86

9:20 80 91 220 45.97 40.03

9:30 90 91 220 47.92 41.98

9:40 100 91 220 48.91 42.97

9:50 110 91 220 49.68 43.74

10:00 120 91 220 50.16 44.22

10:30 150 91 220 53.77 47.83

11:00 180 91 220 55.27 49.33 6.5mS/cm

11:30 210 91 220 56.69 50.75

12:00 240 91 220 57.54 51.60

12:30 270 91 220 59.23 53.29

13:00 300 91 220 59.65 53.71

13:30 330 91 220 59.93 53.99

14:00 360 91 220 61.95 56.01

15:00 420 91 220 62.68 56.74

16:00 480 91 220 63.05 57.11

17:00 540 91 220 63.30 57.36

18:00 600 91 220 63.76 57.82 6.3mS/cm

19:00 660 91 220 63.88 57.94

20:00 720 91 220 64.12 58.18

21:00 780 91 220 64.23 58.29

22:00 840 91 220 64.40 58.46

23:00 900 91 220 64.60 58.66

0:00 960 91 220 64.74 58.80

1:00 1020 91 220 64.88 58.94

2:00 1080 91 220 65.00 59.06

3:00 1140 91 220 65.04 59.10

4:00 1200 91 220 65.09 59.15

Remarks

200 A

Casing Material uPVC

Type of Screen Slit Measurement of yeild

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

Juba Urban Water Supply and Capacity Development Study

 Test Well No. Test Well No.2 25-April-09 　～　 27-April-09

Well

Depth 200.0 m

Pump

GRUNDFOS SP30-8

Diameter

V-Notch

Length of Screen 45.0 m Static Water Level 5.940 m

5:00 1260 91 220 65.15 59.21

6:00 1320 91 220 65.22 59.28

7:00 1380 91 220 65.48 59.54

8:00 1440 91 220 65.95 60.01 6.4mS/cm

9:00 1500 91 220 66.67 60.73

10:00 1560 91 220 67.05 61.11

11:00 1620 91 220 67.31 61.37

12:00 1680 91 220 67.27 61.33 6.2mS/cm

13:00 1740 91 220 67.37 61.43

14:00 1800 91 220 67.46 61.52

15:00 1860 91 220 67.68 61.74 6.3mS/cm

16:00 1920 91 220 67.98 62.04

17:00 1980 91 220 68.39 62.45

18:00 2040 91 220 68.65 62.71 6.6mS/cm

19:00 2100 91 220 68.71 62.77

20:00 2160 91 220 68.76 62.82

21:00 2220 91 220 68.80 62.86

22:00 2280 91 220 68.84 62.90

23:00 2340 91 220 68.91 62.97

0:00 2400 91 220 68.97 63.03

1:00 2460 91 220 69.03 63.09

2:00 2520 91 220 69.03 63.09

3:00 2580 91 220 69.04 63.10

4:00 2640 91 220 69.06 63.12

5:00 2700 91 220 69.07 63.13

6:00 2760 91 220 69.07 63.13

7:00 2820 91 220 69.31 63.37

8:00 2880 91 220 69.35 63.41 6.7mS/cm



JUBA URBAN WATER SUPPLY AND CAPACITY DEVELOPMENT STUDY  
IN THE SOUTHERN SUDAN  APPENDIX-A 

 A-90

Test Well 2 (Recovery Test Record) 

Project

Date

Type

Output 7.5 kW Voltage 400 V

Diameter 75 A Depth 84.0 m

Clock Elapsed Accumurated Residual

（min） （min） (t/t') （m） Sr （m） （m）

8:00 0 2880 69.35 63.41

8:00 0.5 2881 5761 67.10 61.16 2.25

8:01 1 2881 2881 65.62 59.68 3.73

8:01 1.5 2882 1921 63.74 57.80 5.61

8:02 2 2882 1441 62.81 56.87 6.54

8:02 2.5 2883 1153 61.54 55.60 7.81

8:03 3 2883 961 59.82 53.88 9.53

8:03 3.5 2884 824 58.94 53.00 10.41

8:04 4 2884 721 57.31 51.37 12.04

8:04 4.5 2885 641 56.40 50.46 12.95

8:05 5 2885 577 55.22 49.28 14.13

8:06 6 2886 481 53.11 47.17 16.24

8:07 7 2887 412 51.15 45.21 18.20

8:08 8 2888 361 49.37 43.43 19.98

8:09 9 2889 321 47.88 41.94 21.47

8:10 10 2890 289 46.55 40.61 22.80

8:12 12 2892 241 44.02 38.08 25.33

8:14 14 2894 207 41.99 36.05 27.36

8:16 16 2896 181 40.26 34.32 29.09

8:18 18 2898 161 38.81 32.87 30.54

8:20 20 2900 145 37.57 31.63 31.78

8:22 22 2902 132 36.55 30.61 32.80

8:24 24 2904 121 35.65 29.71 33.70

8:26 26 2906 112 34.87 28.93 34.48

8:28 28 2908 104 34.16 28.22 35.19

8:30 30 2910 97 33.48 27.54 35.87

8:35 35 2915 83 32.06 26.12 37.29

8:40 40 2920 73 30.87 24.93 38.48

8:45 45 2925 65 29.79 23.85 39.56

8:50 50 2930 59 28.72 22.78 40.63

8:55 55 2935 53 27.97 22.03 41.38

9:00 60 2940 49 27.15 21.21 42.20

9:10 70 2950 42 25.81 19.87 43.54

9:20 80 2960 37 24.64 18.70 44.71

9:30 90 2970 33 23.61 17.67 45.74

9:40 100 2980 30 22.72 16.78 46.63

9:50 110 2990 27 21.87 15.93 47.48

10:00 120 3000 25 21.18 15.24 48.17

10:30 150 3030 20 19.29 13.35 50.06

11:00 180 3060 17 17.79 11.85 51.56

11:30 210 3090 15 17.79 11.85 51.56

12:00 240 3120 13 16.62 10.68 52.73

12:30 270 3150 12 15.63 9.69 53.72

13:00 300 3180 11 14.70 8.76 54.65

13:30 330 3210 10 13.82 7.88 55.53

14:00 360 3240 9 13.11 7.17 56.24

15:00 420 3300 8 12.48 6.54 56.87

16:00 480 3360 7 11.48 5.54 57.87

17:00 540 3420 6 10.80 4.86 58.55

18:00 600 3480 6 9.77 3.83 59.58

19:00 660 3540 5 8.42 2.48 60.93

20:00 720 3600 5 7.42 1.48 61.93

21:00 780 3660 5 7.00 1.06 62.35

22:00 840 3720 4 6.50 0.56 62.85

23:00 900 3780 4 6.29 0.35 63.06

Length of Screen 45.0 m Static Water Level 5.940 m

Measurement of yeild

Remarks

Time  Water
Level

Water
Recovery

Residual
Drawdown

Juba Urban Water Supply and Capacity Development Study

 Test Well No. Test Well No.2 27-Apr-09 　～　 27-Apr-09

Well

Depth 200.0 m

Pump

GRUNDFOS SP30-8

Diameter 200 A

Casing Material uPVC

Type of Screen Slit V-Notch
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Test Well 3 (Sw-Q Curve) 
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Test Well 3 (Analysis) 
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Test Well 3 (Analysis) 
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Test Well 3 (Step Draw Down Test Record) 

 

Project

Date

Type

Output 4. kW Voltage 400 V

Diameter 50A Depth 34.0 m

Clock Elapsed

（min） （mm） （L/min） （m） （m）

8:00 0.0 36 22 3.55 0.00 Step 1

8:00 0.5 36 22 3.87 0.32

8:01 1.0 36 22 4.10 0.55

8:01 1.5 36 22 4.18 0.63

8:02 2.0 36 22 4.19 0.64

8:02 2.5 36 22 4.23 0.68

8:03 3.0 36 22 4.25 0.70

8:03 3.5 36 22 4.28 0.73

8:04 4.0 36 22 4.29 0.74

8:04 4.5 36 22 4.30 0.75

8:05 5 36 22 4.31 0.76

8:06 6 36 22 4.33 0.78

8:07 7 36 22 4.34 0.79

8:08 8 36 22 4.36 0.81

8:09 9 36 22 4.59 1.04

8:10 10 36 22 4.73 1.18

8:12 12 36 22 4.93 1.38

8:14 14 36 22 4.99 1.44

8:16 16 36 22 5.11 1.56

8:18 18 36 22 5.15 1.60

8:20 20 36 22 5.17 1.62

8:22 22 36 22 5.18 1.63

8:24 24 36 22 5.19 1.64

8:26 26 36 22 5.30 1.75

8:28 28 36 22 5.45 1.90

8:30 30 36 22 5.66 2.11

8:35 35 36 22 5.65 2.10

8:40 40 36 22 5.65 2.10

8:45 45 36 22 5.65 2.10

8:50 50 36 22 5.65 2.10

8:55 55 36 22 5.65 2.10

9:00 60 36 22 5.65 2.10

9:10 70 36 22 5.65 2.10

9:20 80 36 22 5.65 2.10

9:30 90 36 22 5.65 2.10

9:40 100 36 22 5.65 2.10

9:50 110 36 22 5.65 2.10

10:00 120 36 22 5.65 2.10 670μS/cm

10:00 120.5 41 30 5.78 2.23 Step 2

10:01 121.0 41 30 5.89 2.34

10:01 121.5 41 30 5.97 2.42

10:02 122.0 41 30 6.04 2.49

10:02 122.5 41 30 6.11 2.56

10:03 123.0 41 30 6.14 2.59

10:03 123.5 41 30 6.18 2.63

10:04 124.0 41 30 6.22 2.67

10:04 124.5 41 30 6.25 2.70

10:05 125 41 30 6.28 2.73

10:06 126 41 30 6.32 2.77

10:07 127 41 30 6.36 2.81

10:08 128 41 30 6.39 2.84

10:09 129 41 30 6.41 2.86

10:10 130 41 30 6.43 2.88

10:12 132 41 30 6.46 2.91

10:14 134 41 30 6.48 2.93

10:16 136 41 30 6.50 2.95

10:18 138 41 30 6.51 2.96

10:20 140 41 30 6.51 2.96

10:22 142 41 30 6.52 2.97

10:24 144 41 30 6.52 2.97

10:26 146 41 30 6.52 2.97

10:28 148 41 30 6.52 2.97

10:30 150 41 30 6.52 2.97

10:35 155 41 30 6.52 2.97

10:40 160 41 30 6.52 2.97

10:45 165 41 30 6.52 2.97

10:50 170 41 30 6.53 2.98

10:55 175 41 30 6.53 2.98

11:00 180 41 30 6.53 2.98

11:10 190 41 30 6.53 2.98

11:20 200 41 30 6.53 2.98

11:30 210 41 30 6.53 2.98

11:40 220 41 30 6.53 2.98

11:50 230 41 30 6.53 2.98

12:00 240 41 30 6.53 2.98 430μS/cm

Remarks

Juba Urban Water Supply and Capacity Development Study

Pump

Measurement of yeild

Static Water LevelLength of Screen 27.0 m

Casing Material uPVC

Diameter

Test Well No.3

GRUNDFOS SP8A-25

200 A

Type of Screen Slit

Depth 100.0 m

28-April-09 　～　 28-April-09 Test Well No.

Well

3.55 m

V-Notch

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

12:00 240.5 45 37 6.79 3.24 Step 3

12:01 241.0 45 37 6.88 3.33

12:01 241.5 45 37 7.04 3.49

12:02 242.0 45 37 7.11 3.56

12:02 242.5 45 37 7.16 3.61

12:03 243.0 45 37 7.19 3.64

12:03 243.5 45 37 7.22 3.67

12:04 244.0 45 37 7.23 3.68

12:04 244.5 45 37 7.24 3.69

12:05 245 45 37 7.25 3.70

12:06 246 45 37 7.25 3.70

12:07 247 45 37 7.26 3.71

12:08 248 45 37 7.26 3.71

12:09 249 45 37 7.27 3.72

12:10 250 45 37 7.28 3.73

12:12 252 45 37 7.29 3.74

12:14 254 45 37 7.31 3.76

12:16 256 45 37 7.46 3.91

12:18 258 45 37 7.68 4.13

12:20 260 45 37 7.75 4.20

12:22 262 45 37 7.89 4.34

12:24 264 45 37 7.98 4.43

12:26 266 45 37 8.07 4.52

12:28 268 45 37 8.13 4.58

12:30 270 45 37 8.18 4.63

12:35 275 45 37 8.36 4.81

12:40 280 45 37 8.52 4.97

12:45 285 45 37 8.73 5.18

12:50 290 45 37 8.98 5.43

12:55 295 45 37 9.17 5.62

13:00 300 45 37 9.43 5.88

13:10 310 45 37 9.95 6.40

13:20 320 45 37 10.46 6.91

13:30 330 45 37 10.93 7.38

13:40 340 45 37 11.31 7.76

13:50 350 45 37 11.74 8.19

14:00 360 45 37 12.25 8.70 420μS/cm

14:00 360.5 50 48 12.98 9.43 Step 4

14:01 361.0 50 48 13.30 9.75

14:01 361.5 50 48 13.69 10.14

14:02 362.0 50 48 13.96 10.41

14:02 362.5 50 48 14.35 10.80

14:03 363.0 50 48 14.59 11.04

14:03 363.5 50 48 14.95 11.40

14:04 364.0 50 48 15.27 11.72

14:04 364.5 50 48 15.63 12.08

14:05 365 50 48 15.85 12.30

14:06 366 50 48 16.36 12.81

14:07 367 50 48 16.88 13.33

14:08 368 50 48 17.30 13.75

14:09 369 50 48 17.72 14.17

14:10 370 50 48 18.12 14.57

14:12 372 50 48 19.11 15.56

14:14 374 50 48 19.92 16.37

14:16 376 50 48 20.71 17.16

14:18 378 50 48 21.75 18.20

14:20 380 50 48 22.50 18.95

14:22 382 50 48 23.33 19.78

14:24 384 50 48 24.14 20.59

14:26 386 50 48 24.99 21.44

14:28 388 50 48 25.83 22.28

14:30 390 50 48 26.61 23.06 460μS/cm

14:35 395 50 48 28.61 25.06

14:35 395.5 28 28.83 25.28 Step 5

14:36 396 28 28.71 25.16

14:36 396.5 28 28.67 25.12

14:37 397 28 28.55 25.00

14:37 397.5 28 28.41 24.86

14:38 398 28 28.28 24.73

14:38 398.5 28 28.12 24.57

14:39 399 28 28.02 24.47

14:39 399.5 28 27.88 24.33

14:40 400 28 27.72 24.17

14:41 401 28 27.55 24.00

14:42 402 28 27.46 23.91

14:43 403 28 27.39 23.84

14:44 404 28 27.36 23.81

14:45 405 28 27.28 23.73

14:47 407 28 27.16 23.61

14:49 409 28 27.02 23.47

14:51 411 28 26.88 23.33

14:53 413 28 26.77 23.22

14:55 415 28 26.65 23.10

14:57 417 28 26.50 22.95

14:59 419 28 26.33 22.78

15:01 421 28 26.17 22.62

15:03 423 28 26.00 22.45

15:05 425 28 25.85 22.30

15:10 430 28 25.47 21.92

15:15 435 28 25.07 21.52

15:20 440 28 24.73 21.18

15:25 445 28 24.36 20.81

15:30 450 28 23.95 20.40

15:35 455 28 23.58 20.03

15:45 465 28 22.81 19.26

15:55 475 28 22.06 18.51

16:05 485 28 21.25 17.70

16:15 495 28 20.51 16.96

16:25 505 28 19.72 16.17

16:35 515 28 18.88 15.33
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Test Well 3 (Constant Rate Pumping Test Record) 

Project

Date

Type

Output 4. kW Voltage 400 V

Diameter 50A Depth 34.0 m

Clock Elapsed

（min） （mm） （L/min） （m） （m）

9:00 0.0 3.56 0.00

9:00 0.5 40 28 3.91 0.35

9:01 1.0 40 28 4.12 0.56

9:01 1.5 40 28 4.41 0.85

9:02 2.0 40 28 4.61 1.05

9:02 2.5 40 28 4.79 1.23

9:03 3.0 40 28 4.94 1.38

9:03 3.5 40 28 5.09 1.53

9:04 4.0 40 28 5.19 1.63

9:04 4.5 40 28 5.31 1.75

9:05 5 40 28 5.40 1.84

9:06 6 40 28 5.58 2.02

9:07 7 40 28 5.71 2.15

9:08 8 40 28 5.81 2.25

9:09 9 40 28 5.87 2.31

9:10 10 40 28 5.93 2.37

9:12 12 40 28 6.01 2.45

9:14 14 40 28 6.05 2.49

9:16 16 40 28 6.09 2.53

9:18 18 40 28 6.12 2.56

9:20 20 40 28 6.13 2.57

9:22 22 40 28 6.14 2.58

9:24 24 40 28 6.14 2.58

9:26 26 40 28 6.15 2.59

9:28 28 40 28 6.16 2.60

9:30 30 40 28 6.16 2.60

9:35 35 40 28 6.17 2.61

9:40 40 40 28 6.18 2.62

9:45 45 40 28 6.19 2.63

9:50 50 40 28 6.20 2.64

9:55 55 40 28 6.20 2.64

10:00 60 40 28 6.21 2.65

10:10 70 40 28 6.21 2.65

10:20 80 40 28 6.21 2.65

10:30 90 40 28 6.22 2.66

10:40 100 40 28 6.22 2.66

10:50 110 40 28 6.22 2.66

11:00 120 40 28 6.22 2.66

11:30 150 40 28 6.22 2.66

12:00 180 40 28 6.23 2.67

12:30 210 40 28 6.23 2.67

13:00 240 40 28 6.23 2.67

13:30 270 40 28 6.23 2.67

14:00 300 40 28 6.23 2.67

14:30 330 40 28 6.22 2.66

15:00 360 40 28 6.22 2.66

16:00 420 40 28 6.22 2.66

17:00 480 40 28 6.22 2.66

18:00 540 40 28 6.21 2.65

19:00 600 40 28 6.21 2.65

20:00 660 40 28 6.21 2.65

21:00 720 40 28 6.21 2.65

22:00 780 40 28 6.21 2.65

23:00 840 40 28 6.20 2.64

0:00 900 40 28 6.20 2.64

1:00 960 40 28 6.20 2.64

2:00 1020 40 28 6.21 2.65

3:00 1080 40 28 6.21 2.65

4:00 1140 40 28 6.21 2.65

5:00 1200 40 28 6.21 2.65

200 A

Casing Material uPVC

Type of Screen Slit Measurement of yeild

Juba Urban Water Supply and Capacity Development Study

 Test Well No. Test Well No.3 29-April-09 　～　 1-May-09

Well

Depth 100.0 m

Pump

GRUNDFOS SP8A-25

Diameter

V-Notch

Length of Screen 27.0 m Static Water Level 3.56 m

Remarks

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

6:00 1260 40 28 6.21 2.65

7:00 1320 40 28 6.20 2.64

8:00 1380 40 28 6.20 2.64

9:00 1440 40 28 6.20 2.64

10:00 1500 40 28 6.21 2.65 440μS/cm

11:00 1560 40 28 6.21 2.65

12:00 1620 40 28 6.22 2.66

13:00 1680 40 28 6.22 2.66

14:00 1740 40 28 6.23 2.67

15:00 1800 40 28 6.23 2.67

16:00 1860 40 28 6.23 2.67

17:00 1920 40 28 6.23 2.67

18:00 1980 40 28 6.24 2.68

19:00 2040 40 28 6.24 2.68

20:00 2100 40 28 6.24 2.68

21:00 2160 40 28 6.24 2.68

22:00 2220 40 28 6.23 2.67

23:00 2280 40 28 6.23 2.67

0:00 2340 40 28 6.23 2.67

1:00 2400 40 28 6.23 2.67

2:00 2460 40 28 6.23 2.67

3:00 2520 40 28 6.22 2.66

4:00 2580 40 28 6.22 2.66

5:00 2640 40 28 6.23 2.67

6:00 2700 40 28 6.23 2.67

7:00 2760 40 28 6.23 2.67

8:00 2820 40 28 6.23 2.67

9:00 2880 40 28 6.23 2.67
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Test Well 3 (Recovery Test Record) 

Project

Date

Type

Output 4. kW Voltage 400 V

Diameter 50A Depth 34.0 m

Clock Elapsed Accumurated Residual

（min） （min） (t/t') （m） Sr （m） （m）

9:00 0 2880 6.23 2.67

9:00 0.5 2881 5761 5.87 2.31 0.36

9:01 1 2881 2881 5.57 2.01 0.66

9:01 1.5 2882 1921 5.30 1.74 0.93

9:02 2 2882 1441 5.06 1.50 1.17

9:02 2.5 2883 1153 4.85 1.29 1.38

9:03 3 2883 961 4.66 1.10 1.57

9:03 3.5 2884 824 4.51 0.95 1.72

9:04 4 2884 721 4.38 0.82 1.85

9:04 4.5 2885 641 4.29 0.73 1.94

9:05 5 2885 577 4.17 0.61 2.06

9:06 6 2886 481 4.05 0.49 2.18

9:07 7 2887 412 3.96 0.40 2.27

9:08 8 2888 361 3.91 0.35 2.32

9:09 9 2889 321 3.87 0.31 2.36

9:10 10 2890 289 3.84 0.28 2.39

9:12 12 2892 241 3.76 0.20 2.47

9:14 14 2894 207 3.66 0.10 2.57

9:16 16 2896 181 3.61 0.05 2.62

9:18 18 2898 161 3.60 0.04 2.63

9:20 20 2900 145 3.58 0.02 2.65

9:22 22 2902 132 3.58 0.02 2.65

9:24 24 2904 121 3.57 0.01 2.66

9:26 26 2906 112 3.57 0.01 2.66

9:28 28 2908 104 3.57 0.01 2.66

9:30 30 2910 97 3.57 0.01 2.66

9:35 35 2915 83 3.57 0.01 2.66

9:40 40 2920 73 3.57 0.01 2.66

9:45 45 2925 65 3.56 (0.00) 2.67

9:50 50 2930 59 3.56 (0.00) 2.67

9:55 55 2935 53 3.56 (0.00) 2.67

10:00 60 2940 49 3.56 (0.00) 2.67

10:10 70 2950 42 3.56 (0.00) 2.67

10:20 80 2960 37 3.56 (0.00) 2.67

10:30 90 2970 33 3.56 (0.00) 2.67

10:40 100 2980 30 3.55 (0.01) 2.68

10:50 110 2990 27 3.55 (0.01) 2.68

11:00 120 3000 25 3.55 (0.01) 2.68

11:30 150 3030 20 3.55 (0.01) 2.68

12:00 180 3060 17 3.55 (0.01) 2.68

12:30 210 3090 15 3.55 (0.01) 2.68

13:00 240 3120 13 3.55 (0.01) 2.68

13:30 270 3150 12 3.55 (0.01) 2.68

14:00 300 3180 11 3.55 (0.01) 2.68

14:30 330 3210 10 3.55 (0.01) 2.68

15:00 360 3240 9 3.55 (0.01) 2.68

Juba Urban Water Supply and Capacity Development Study

 Test Well No. Test Well No.3 1-May-09 　～　 1-May-09

Well

Depth 100.0 m

Pump

GRUNDFOS SP8A-25

Diameter 200 A

Casing Material uPVC

Type of Screen Slit V-Notch

Remarks

Time  Water
Level

Water
Recovery

Residual
Drawdown

Length of Screen 27.0 m Static Water Level 3.56 m

Measurement of yeild
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Observation Well 1 (Constant Rate Pumping Test Water Level Record) 

Project

Date

Clock Elapsed

（min） （mm） （L/min） （m） （m）

18:00 0.0 2.830 0.000

18:00 0.5 2.830 0.000

18:01 1.0 2.830 0.000

18:01 1.5 2.830 0.000

18:02 2.0 2.835 0.005

18:02 2.5 2.835 0.005

18:03 3.0 2.835 0.005

18:03 3.5 2.835 0.005

18:04 4.0 2.835 0.005

18:04 4.5 2.840 0.010

18:05 5 2.840 0.010

18:06 6 2.840 0.010

18:07 7 2.840 0.010

18:08 8 2.840 0.010

18:09 9 2.840 0.010

18:10 10 2.840 0.010

18:12 12 2.845 0.015

18:14 14 2.845 0.015

18:16 16 2.845 0.015

18:18 18 2.845 0.015

18:20 20 2.845 0.015

18:22 22 2.845 0.015

18:24 24 2.845 0.015

18:26 26 2.845 0.015

18:28 28 2.845 0.015

18:30 30 2.845 0.015

18:35 35 2.845 0.015

18:40 40 2.845 0.015

18:45 45 2.845 0.015

18:50 50 2.845 0.015

18:55 55 2.845 0.015

19:00 60 2.845 0.015

19:10 70 2.850 0.020

19:20 80 2.850 0.020

19:30 90 2.850 0.020

19:40 100 2.850 0.020

19:50 110 2.850 0.020

20:00 120 2.850 0.020

20:30 150 2.850 0.020

21:00 180 2.850 0.020

21:30 210 2.850 0.020

22:00 240 2.850 0.020

22:30 270 2.850 0.020

23:00 300 2.850 0.020

23:30 330 2.850 0.020

0:00 360 2.850 0.020

1:00 420 2.850 0.020

2:00 480 2.850 0.020

3:00 540 2.850 0.020

4:00 600 2.850 0.020

5:00 660 2.850 0.020 Water Level was rose during pumping

6:00 720 2.840 0.010

7:00 780 2.840 0.010

8:00 840 2.830 0.000

9:00 900 2.830 0.000

10:00 960 2.830 0.000

11:00 1020 2.830 0.000

12:00 1080 2.830 0.000

13:00 1140 2.820 -0.010

14:00 1200 2.820 -0.010

15:00 1260 2.820 -0.010

16:00 1320 2.810 -0.020

17:00 1380 2.810 -0.020

18:00 1440 2.810 -0.020

19:00 1500 2.810 -0.020

20:00 1560 2.810 -0.020

Remarks

 Mesuring Well No. Static Water Level 2.83 m

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

Juba Urban Water Supply and Capacity Development Study

 Pumping Well No. Test Well No.1 15-April-09 　～　 17-April-09

Observation Well No.1

21:00 1620 2.810 -0.020

22:00 1680 2.810 -0.020

23:00 1740 2.810 -0.020

0:00 1800 2.800 -0.030

1:00 1860 2.800 -0.030

2:00 1920 2.800 -0.030

3:00 1980 2.800 -0.030

4:00 2040 2.800 -0.030

5:00 2100 2.800 -0.030

6:00 2160 2.800 -0.030

7:00 2220 2.800 -0.030

8:00 2280 2.800 -0.030

9:00 2340 2.800 -0.030

10:00 2400 2.790 -0.040

11:00 2460 2.790 -0.040

12:00 2520 2.790 -0.040

13:00 2580 2.790 -0.040

14:00 2640 2.790 -0.040

15:00 2700 2.790 -0.040

16:00 2760 2.790 -0.040

17:00 2820 2.790 -0.040

18:00 2880 2.790 -0.040
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Observation Well 2 (Constant Rate Pumping Test Water Level Record) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Project

Date

Clock Elapsed

（min） （mm） （L/min） （m） （m）

18:00 0.0 2.450 0.000

18:00 0.5 2.450 0.000

18:01 1.0 2.455 0.005

18:01 1.5 2.455 0.005

18:02 2.0 2.455 0.005

18:02 2.5 2.455 0.005

18:03 3.0 2.455 0.005

18:03 3.5 2.455 0.005

18:04 4.0 2.455 0.005

18:04 4.5 2.455 0.005

18:05 5 2.460 0.010

18:06 6 2.460 0.010

18:07 7 2.460 0.010

18:08 8 2.460 0.010

18:09 9 2.460 0.010

18:10 10 2.460 0.010

18:12 12 2.460 0.010

18:14 14 2.460 0.010

18:16 16 2.460 0.010

18:18 18 2.460 0.010

18:20 20 2.460 0.010

18:22 22 2.460 0.010

18:24 24 2.460 0.010

18:26 26 2.460 0.010

18:28 28 2.460 0.010

18:30 30 2.465 0.015

18:35 35 2.465 0.015

18:40 40 2.465 0.015

18:45 45 2.465 0.015

18:50 50 2.465 0.015

18:55 55 2.465 0.015

19:00 60 2.465 0.015

19:10 70 2.465 0.015

19:20 80 2.465 0.015

19:30 90 2.465 0.015

19:40 100 2.465 0.015

19:50 110 2.465 0.015

20:00 120 2.465 0.015

20:30 150 2.470 0.020

21:00 180 2.470 0.020

21:30 210 2.470 0.020

22:00 240 2.470 0.020

22:30 270 2.470 0.020

23:00 300 2.470 0.020

23:30 330 2.470 0.020

0:00 360 2.470 0.020

1:00 420 2.480 0.030

2:00 480 2.480 0.030

3:00 540 2.480 0.030

4:00 600 2.480 0.030

5:00 660 2.480 0.030 Water Level was rose during pumping

6:00 720 2.470 0.020

7:00 780 2.470 0.020

8:00 840 2.470 0.020

9:00 900 2.470 0.020

10:00 960 2.470 0.020

11:00 1020 2.460 0.010

12:00 1080 2.460 0.010

13:00 1140 2.460 0.010

14:00 1200 2.460 0.010

15:00 1260 2.450 0.000

16:00 1320 2.440 -0.010

17:00 1380 2.440 -0.010

18:00 1440 2.430 -0.020

19:00 1500 2.430 -0.020

20:00 1560 2.430 -0.020

Remarks

Juba Urban Water Supply and Capacity Development Study

 Pumping Well No. Test Well No.1 15-April-09 　～　 17-April-09

 Mesuring Well No. Observation Well No.2 Static Water Level 2.45 m

Time
Notch

Pumping
Rate

 Water
Level

Draw
down

21:00 1620 2.430 -0.020

22:00 1680 2.430 -0.020

23:00 1740 2.430 -0.020

0:00 1800 2.430 -0.020

1:00 1860 2.430 -0.020

2:00 1920 2.430 -0.020

3:00 1980 2.430 -0.020

4:00 2040 2.430 -0.020

5:00 2100 2.430 -0.020

6:00 2160 2.430 -0.020

7:00 2220 2.420 -0.030

8:00 2280 2.420 -0.030

9:00 2340 2.420 -0.030

10:00 2400 2.420 -0.030

11:00 2460 2.420 -0.030

12:00 2520 2.420 -0.030

13:00 2580 2.420 -0.030

14:00 2640 2.420 -0.030

15:00 2700 2.420 -0.030

16:00 2760 2.420 -0.030

17:00 2820 2.420 -0.030

18:00 2880 2.420 -0.030
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Annex A-5 Result of Groundwater Quality Analysis 
 
Result of Groundwater Quality Analysis of Test Well 1 (Laboratory Test) 
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Result of Groundwater Quality Analysis of Test Well 2 (Laboratory Test) 
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Result of Groundwater Quality Analysis of Test Well 3 (Laboratory Test) 
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Result of Bacteriological Analysis of Test Well (Laboratory Test) 
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On-Site Test Result of Existing Wells in Study Area 
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Location Map of 89 Existing Wells (On-Site Test) 
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Distribution Map of EC Value of 89 Existing Wells 
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Result of Groundwater Quality Analysis of 18 Existing Wells (Laboratory Test) 
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Location Map of 18 Existing Wells (Laboratory Test) 
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