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1. Member List of the Study Team 
 

1) Period of the basic design study : from September to October 2005 
No. Name Job Title Occupation 
1 Yoshiki OMURA Team Leader Senior Advisor 

Institute for International 
Cooperation, JICA 

2 Yutaka FUKASE  Planning Management Water Resources 
Development and 
Environment Management 
Team, Project Management 
Group III, Grand Aid 
Management Department, 
JICA 

3 Kazufumi MOMOSE Chief Consultant/ 
Water Supply Planner 1 

Tokyo Engineering 
Consultants Co. Ltd. 

4 Kazuo HIRAYAMA Groundwater Development Planner/Hydrogeologist Kensetsu Jiban Corporation
5 Masaaki SHINDO Water Supply facilities Planner 1 Tokyo Engineering 

Consultants Co. Ltd. 
6 Kenichiro SUGIYA Waterworks Management and Operation and 

Maintenance Planner 
Unico International 
Corporation 

7 Katsutoshi IWASAKI Construction Planner/Cost Estimator Tokyo Engineering 
Consultants Co. Ltd. 

8 Shiro JIMBO Water Supply Planner 2 Tokyo Engineering 
Consultants Co. Ltd. 

9 Masashi 
KAWAMURA 

Coordinator／Water Supply facilities Planner 2 Tokyo Engineering 
Consultants Co. Ltd. 

 

2) Period of the explanation/discussion of the basic design study result : in March 2006 
No. Name Job Title Occupation 
1 Yoshiki OMURA Team Leader Senior Advisor 

Institute for International 
Cooperation, JICA 

2 Yutaka FUKASE  Planning Management Water Resources 
Development and 
Environment Management 
Team, Project Management 
Group III, Grand Aid 
Management Department, 
JICA 

3 Kazufumi MOMOSE Chief Consultant/ 
Water Supply Planner 1 

Tokyo Engineering 
Consultants Co. Ltd. 

4 Masaaki SHINDO Water Supply facilities Planner 1 Tokyo Engineering 
Consultants Co. Ltd. 

5 Kenichiro SUGIYA Waterworks Management and Operation and 
Maintenance Planner 

Unico International 
Corporation 

6 Masashi 
KAWAMURA 

Coordinator／Water Supply facilities Planner 2 Tokyo Engineering 
Consultants Co. Ltd. 
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2. Study Schedule 
1) Period of the basic design study : from September to October 2005 

Schedule 

Official Consultant 

N
o. 

D
ate Year 2005 

D
ay 

O
m

ura Team
 Leader 

Fukase 
Planning M

anagem
ent 

M
om

ose 
C

hief 
C

onsultant/W
ater 

Supply Planner 1, C
1 

Sugiya 
O

peration and M
aintenance, 

C
2 

Shindo 
W

ater 
Supply 

Facilities 
Planner, C

3 

Iw
asaki 

C
onstruction 

Planner/ 
C

ost 
Estim

ator, C
4 

H
irayam

a 
G

roundw
ater 

D
evelopm

ent 
Planner/H

ydrogeologist, C
5 

Jim
bo 

W
ater Supply Planner 2, C

6 

K
aw

am
ura 

C
oordinator/ 

W
ater 

Supply 
facilities Planner 2 
C

7 

1 9/12 Mon Arriving at Hanoi  

2 13 Tue Visiting to JICA Vietnam Office, Japanese Embassy 
Courtesy call to CERWASS  

3 14 Wed From Hanoi to Pleiku in Gia Lai   

4 15 Thu Field survey in Gia Lai  

5 16 Fri Courtesy call to PPC and field survey in Kon Tum  

  

6 17 Sat From Pleiku to Hanoi  

 

Arriving at Hanoi 

7 18 Sun Material 
arrangement Internal Meeting  Internal Meeting 

8 19 Mon Meeting with CERWASS Material 
arrangement  Material arrangement 

9 20 Tue 
Meeting with CERWASS, Signing on MD 
Reporting to JICA Vietnam Office, Japanese 
Embassy 

Same as C5  Moving to Kon Tum from Hanoi 

10 21 Wed Field survey in Northern Project, leaving for Hanoi Field survey in 
K2  

Field survey in K2 Preparing for Sub 
contract 

11 22 Thu Arriving at Tokyo Collection data in CERWASS Field survey in 
K4

Arriving at 
Hanoi

Field survey in 
G5

Field survey in 
K4 Same as above 

12 23 Fri Collection data in CERWASS Field survey in 
K3-1

Material 
arrangement Field survey in K3-1 Same as above 

13 24 Sat Material arrangement Field survey in 
G4 

Material 
arrangement Field survey in G4 Same as above 

14 25 Sun Moving to Kon Tum from 
Hanoi 

Moving to 
Pleiku from 
Hanoi 

Material arrangement Same as above 

15 26 Mon Collection in P-CERWASS in 
Kon Tum 

Material 
arrangement 

Material arrangement Same as above 

16 27 Tue Field survey in K2 Field survey in G2 Same as above 

17 28 Wed Field survey in K3-1 Field survey in 
K2,K3-1,K4 Field survey in G3 Same as above 

18 29 Thu Field survey in K4 Field survey in G1 Same as above 

19 30 Fri Collection data in 
P-CERWASS and DARD etc.  Field survey in G5 Same as above上

20 10/1 Sat Material arrangement Field survey in G5 Material 
arrangement 

Field survey in 
G2 Moving to Pleiku 

21 2 Sun Material arrangement 

22 3 Mon Collection data in 
P-CERWASS in Gia Lai Material arrangement Field survey in 

D2 Material arrangement 

23 4 Tue Rig company 
survey 

Field survey 
in G1 Same as C1 Material 

arrangement 
Field survey in 
D1,D2 Material arrangement 

24 5 Wed Rig company 
survey 

Field survey 
in G2 Same as C1 Field survey in 

D2 
Field survey in 
D1,D2 Field survey in D2 

25 6 Thu 
Moving to 
Hanoi from 
Pleiku 

Field survey 
in G3 Same as C1 Field survey in 

D2 
Field survey in 
D2,D4 Field survey in D2 

26 7 Fri 

Collection 
data in 
CERWASS, 
Progress 
report to 
Embassy of 
Japan, JICA 
Vietnam 
Office 

Field survey 
in G4 Same as C1 Field survey in 

D1 
Field survey in 
D1,D4 Field survey in D1 

27 8 Sat Material 
arrangement 

Field survey 
in G5 Same as C1 Field survey in D3 

28 9 Sun Internal Meeting 

29 10 Mon 

  

Survey in 
Public 
Cooperation 
of Hanoi 
Waterworks, 
Moving to 
Dak Lak 
from Hanoi 

Material 
arrangement Same as C1 Field survey in 

D4 
Field survey in 
D1, D3, D4 Field survey in D4 
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Schedule 

Official Consultant 

N
o. 

D
ate Year 2005 

D
ay 

O
m

ura Team
 Leader 

Fukase 
Planning M

anagem
ent 

M
om

ose 
C

hief 
C

onsultant/W
ater 

Supply Planner 1, C
1 

Sugiya 
O

peration and M
aintenance, 

C
2 

Shindo 
W

ater 
Supply 

Facilities 
Planner, C

3 

Iw
asaki 

C
onstruction 

Planner/ 
C

ost 
Estim

ator, C
4 

H
irayam

a 
G

roundw
ater 

D
evelopm

ent 
Planner/H

ydrogeologist, C
5 

Jim
bo 

W
ater Supply Planner 2, C

6 

K
aw

am
ura 

C
oordinator/ 

W
ater 

Supply 
facilities Planner 2 
C

7 

30 11 Tue Collection in P-CERWASS in 
Dak Lak Field survey Material arrangement 

31 12 Wed Field survey in D1 Field survey Field survey in D6 

32 13 Thu Meeting with 
CERWASS 

Field survey 
in D1, D2 Field survey Field survey in D6 

33 14 Fri Field survey Field survey 
in D3 Field survey Field survey in D6 

34 15 Sat Material 
arrangement 

Field survey 
in D4 Field survey Field survey in G1 

35 16 Sun Material arrangement 

36 17 Mon Collection in P-CERWASS in 
Dak Nong Field survey Rig company 

survey Field survey in D1 

37 18 Tue Collection in P-CERWASS in 
Dak Nong Field survey 

Survey of water 
level and water 
quality 
monitoring 
system 

Additional field survey 

38 19 Wed Field survey Field survey 
in D6 Field survey Material 

arrangement Additional field survey 

39 20 Thu Moving to Da nang Moving to Hanoi Additional field survey 

40 21 Fri Survey in vocational school Material arrangement Arriving at Tokyo Additional field survey 

41 22 Sat Moving to Hanoi Material arrangement Additional field survey 

42 23 Sun Material arrangement Moving to 
Hanoi 

Additional field 
survey 

43 24 Mon Internal Meeting Same as C1 Additional field 
survey 

44 25 Tue Meeting with CERWASS Material 
arrangement 

Additional field 
survey 

45 26 Wed Meeting with CERWASS Visiting to Northern project Same as C3 Moving to Hanoi 

46 27 Thu Visiting to Drilling site Material arrangement 

47 28 Fri Report to Embassy of Japan and JICA Vietnam Office Same as C1 Material 
arrangement

48 29 Sat Material arrangement Leaving Hanoi Material 
arrangement 

49 30 Sun Leaving Hanoi Arriving at 
Kansai Same as C1 

50 31 Mon 

  

Arriving at Tokyo 

 

 Same as C1 
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2) Period of the explanation/discussion of the basic design study result : in March 2006 
 

Schedule 

Official Consultant 

N
o. 

D
ate Year 2005 

D
ay 

O
m

ura Team
 Leader 

Fukase 
Planning M

anagem
ent 

M
om

ose 
C

hief 
C

onsultant/W
ater 

Supply Planner 1, C
1 

Sugiya 
O

peration 
and 

M
aintenance, C

2 

Shindo 
W

ater 
Supply 

Facilities 
Planner, C

3 

K
aw

am
ura 

C
oordinator/ W

ater Supply 
facilities Planner 2 
C

7 

1 3/13 Mon   Arrival at Hanoi 

2 14 Tues   Courtesy call to MARD, CERWASS 

3 15 Wed   Report Explanation and Discussion with CERWASS and three P-CERWASS 

4 16 Thu   Report Explanation and Discussion with CERWASS and three P-CERWASS 

5 17 Fri   Minutes Discussion with CERWASS and three P-CERWASS 

6 18 Sat    

7 19 Sun Arriving at Hanoi  

8 20 Mon Visiting to JICA Vietnam office, Minutes Discussion with MARD, CERWASS and three P-CERWASS 

9 21 Tue Minutes Discussion with MARD, CERWASS and three P-CERWASS 

10 22 Wed Minutes Discussion and Signing with MARD, CERWASS and three P-CERWASS 

11 23 Thu Report to JICA Vietnam office, Leaving Hanoi 

12 24 Fri Arriving at Tokyo 
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3. List of Parties Concerned in the Recipient Country 
 

(1) Parties concerned in Japan side 
1) Embassy of Japan 

Mr. Takuya TAKIGAWA Second Secretary 

2) JICA Vietnam Office 

Mr. Fumio KIKUCHI Director 
Mr. Hiroshi IZAKI  Deputy director 
Ms. Sayaka NAKAMURA Staff 

 

(2) Parties concerned in Vietnam side 
1) MARD (Ministry of Agriculture and Rural Development) 

Mr. Hoang Thi Dzung Deputy Director General, Dept. of International 
Cooperation 

Ms. Dao Thi Loc  Program Manager, Dept. of International Cooperation 
Mr. Den  Planning Department 
Mr. Hai  Water Resources Management 
Mr. Ut  Water Supply Engineer 

2) CERWASS (Center for Rural Water Supply and Environmental Sanitation) 
Dr. Le Van Can  Director 
Mr. Pham Duc Nam  Deputy Director 
Mr. Le Thieu Son  Deputy Director 
Mr. Ha Thann Hang  Chief, Dept. of Planning and International Cooperation 
Mr. Le Hong Hai  Dept. of Water Resources 
Mr. Ha Duc Chinh  Technical and Technology Section 
Mr. Ut  Water Supply Engineer 
Mr. Nguyen Thanh Luan Director, Center for Material Delivery and Technology 

Transfer 
3) CERWASS, Kon Tum 

Mr. Trinh Ngoc Dung Director 
Mr. Thuy  Chief, Planning Dept. 
Mr. Nam  Engineer 

4) CERWASS, Gia Lai 
Mr. Bui Van Tam  Director 
Mr. Tran Thieu  Water Supply Engineer 

5) CERWASS, Dak Lak 
Mr. Ngo Van Tuyen  Director 
Mr. Pham Phu Bon  Vice Director 
Ms. Nguyen Thi Phuong Yen Head of Administration 

6) CERWASS, Dak Nong 

Mr. Vo Van Minh  Acting Director 
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7) DARD (Department of Agriculture and Rural Development), Gia Lai 

Mr. Giap  Vice Director 

8) DARD (Department of Agriculture and Rural Development), Dak Lak 

Mr. Nguyen Huu Chung Vice Director 

9) Land Department, Gia Lai 

Mr. Tliat  Director 

10) People’s Committee, Gia Lai Province 

Mr. Le Viet Huong  Vice Chairman 

11) Hanoi Water Business Company 

Mr. Nguyen Hung Vy Deputy Director 

12) Hanoi Water Business Company No. 2 

Mr. Nguyen Nhu Hai  Director 

13) DANIDA 

Ms. Hellet T. Stoltz IEC  Specialist 

14) Phuong Dong Economic and Technology Vocational School 

Mr. Le Ngoc Viet  Head Master 

15) People’s Committee 
Mr.Vu Minh Quang  Land Manager of DPC (G1) 
Mr.Le Tuan Nhu  Vice Chief Officer of DPC, G2 
Mr.Thanh  Vice Chairman of DPC (G3) 
Mr.Thanh  Vice Chief Officer of DPC, G3 
Mr.Dang  Chief Officer of DPC, G4 
Mr.Him  Chairman of CPC, G4 
Mr.Thenh  Land Manager of CPC, G4 
Mr.Duc  Chairman of CPC, D2 
Mr.Chien   Land Manager of CPC, D2 
Mr.Tinh  Traffic & Irrigation Section of DPC, D2 
Mr.Le Quang Bong  Chairman of CPC, D1 
Mr.Nguyen Duc Thuan Land Manager of CPC D1 
Mr.Hue  Chairman of CPC D3 
Mr.Thao  Traffic & Land Manager D3 
Ms.H Tlui Mlo  Chairperson of CPC D4 
Mr.Y Sau  Vice Chairman of CPC D4 
Mr.Pham Ngoc Khai  Vice Chairman of CPC D4 
Mr.Y Chuen  Land Manager of CPC D4 
Mr.Quan  Vice Chairman of CPC D6 
Mr.Le Van Thi  Vice Chairman of DPC D6 
Mr.Loc  Land Manager of CPC D6 
Mr.Tuan  Vice Manager of water Supply System D6 
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4. Minutes of Discussions 
Minutes of discussions for Inception Report 
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Minutes of discussions for Draft Final Report 
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Appendix Table 2 Cost of the Recipient Country (Drainage Work) 

Commune Length (m) Unit Cost 
(USD/Unit) Total Cost 

K3-1 Dak Ui 100 30 3,000 
G1 Kong Tang 100 30 3,000 
G2 Nhon Hoa 100 30 3,000 
D2 Ea Drang 100 30 3,000 
D4 Ea Drong 100 30 3,000 
Total 500  15,000 

 

Appendix Table 3 Cost of the Recipient Country (Incoming Feeder for Well) 

Commune Well 
Receiving 

Power 
(kVA) 

Distance 
(m) 

Elec. 
Pole 
(No.) 

Cable 
Size 

(mm2) 

Cable 
Unit 
Cost 
(mil 

VND/m)

Receiving
Panel 
Cost 
(mil 

VND)

Trans-
Former 

Cost
(mil 

VND)

Elec. 
Pole Cost

(mil 
VND)

Cable Cost
(mil VND)

Total 
Cost
(mil 

VND)

K-3 Dak Ui J1 11 150 6 14 0.1625 10 169 30 24.4 233.4
J1 11 10 1 14 0.1625 10 169 5 1.6 185.6G1 Kong 

Tang N1 11 10 1 14 0.1625 10 169 5 1.6 185.6
J1 7.4 10 1 14 0.1093 10 169 5 1.1 185.1
N1 7.4 110 5 14 0.1093 10 169 25 12.0 216.0
N2 7.4 10 1 14 0.1093 10 169 5 1.1 185.1
N3 11 750 28 22 0.1625 10 169 140 121.9 440.9
N4 7.4 10 1 14 0.1093 10 169 5 1.1 185.1
N5 7.4 900 32 22 0.1093 10 169 160 98.4 437.4

G2 Nhon 
Hoa 

N6 11 380 14 14 0.1625 10 169 70 61.8 310.8

N1 15 10 1 22 0.2216 10 169 5 2.2 186.2
N2 15 400 14 22 0.2216 10 169 70 88.6 337.6

N3 15 20 1 22 0.2216 10 169 5 4.4 188.4
N4 15 20 1 22 0.2216 10 169 5 4.4 188.4
N5 22 400 14 32 0.325 10 169 70 130.0 379.0
N6 22 140 6 32 0.325 10 169 30 45.5 254.5

D2 Ea Drang 

N7 15 5 1 22 0.2216 10 169 5 1.1 185.1

J1 15 110 5 22 0.2216 10 169 25 24.4 228.4
N1 15 250 10 22 0.2216 10 169 50 55.4 284.4

D4-1 Ea Drong 

N2 15 110 5 22 0.2216 10 169 25 24.4 228.4

     Total cost for Incoming Feeder for Well mil VND 5,025.4
     JPY 35,027,125
     USD 316,873
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Appendix Table 4 Cost of the Recipient Country (Incoming Feeder for WTP) 

Commune 
Receiving 

Power 
(kVA) 

Distance 
(m) 

Cable 
Size 

(mm2) 

Cable 
Unit Cost

(mil 
VND/m) 

U/G Plastic 
Pipe Cost

(mil 
VND/m) 

Cable 
Cost 
(mil 

VND)

Receiving
Panel 
Cost 
(mil 

VND)

Trans- 
Former Cost
(mil VND)

Total Cost 
(mil VND)

K-3 Dak Ui 7.0 150 4C-14 0.3250 0.0174 51.36 10 169 230.36 
G1 Kong Tang 23 10 4C-22 0.3250 0.0243 3.49 10 169 182.49 
G2 Nhon Hoa 28 160 4C-38 0.3250 0.0326 57.21 10 169 236.21 
D2 Ea Drang 80 570 4C-100 0.3610 0.0423 229.90 10 195 434.90 
D4-1 Ea Drong 30 1400 4C-100 0.3610 0.0423 564.67 10 169 743.67 

   Total cost for Incoming Feeder for WTP mil VND 1827.64
    JPY 12,738,656
    USD 115,240

 

Appendix Table 5 Cost of the Recipient Country (Access Road) 

Length (m) Unit Cost Total Cost Commune 
WTP Well 

Total(m)
(VND/km) (VND) (JPY) (USD)

K3-1 Dak Ui 550   550 500,000,000 275,000,000 1,908,500 17,265
G1 Kong Tang   80 80 500,000,000 40,000,000 277,600 2,511
G2 Nhon Hoa 450 460 910 500,000,000 455,000,000 3,157,700 28,566
D2 Ea Drang 550 280 830 500,000,000 415,000,000 2,880,100 26,055
D4 Ea Drong   400 400 500,000,000 200,000,000 1,388,000 12,557

Total       2770   1,385,000,000 9,611,900 86,954

 
Appendix Table 6 Cost of the Recipient Country (Land Acquisition for Well) 

Area Unit Cost Total 
Commune 

（m2） （USD/m2） （USD） 
K3-1 Dak Ui 0 20 0 
G1 Kong Tang 144 65 9,360 
G2 Nhon Hoa 864 65 56,160 
D2 Ea Drang 1,008 65 65,520 
D4 Ea Drong 288 65 18,720 
Total 2,304  149,760 

 

Appendix Table 7 Cost of the Recipient Country (Land Acquisition for WTP) 
Area Unit Cost Total 

Commune 
（m2） （USD/m2） （USD） 

K3-1 Dak Ui 799 20 15,980 
G1 Kong Tang 1,503 65 97,695 
G2 Nhon Hoa 1,637 65 106,405 
D2 Ea Drang 1,680 65 109,200 
D4 Ea Drong 1,516 65 98,540 
Total 7,135  427,820 
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Appendix Table 8 Cost of the Recipient Country (Land Acquisition for Pipe) 

Commune Transmission 
Pipe (km) 

Distribution 
Pipe  (km) 

Total Length
(km) 

Required Land
Acquisition(20% 
of Total Length)

Unit Cost
(USD/m)

Total Cost
(USD) 

K3-1 Dak Ui 0 5 5 1.0 3.0 3,000
G1 Kong Tang 2.2 26.5 28.7 5.7 3.0 17,220
G2 Nhon Hoa 7.9 38.6 46.5 9.3 3.0 27,900
D2 Ea Drang 5.3 51.8 57.1 11.4 3.0 34,260
D4 Ea Drong 4.9 27.2 32.1 6.4 3.0 19,260
Total  20.3 149.1 169.4 33.9 3.0 101,640

 
Appendix Table 9 Cost of the Recipient Country (Fence for Well) 

Area Unit Cost Total 
Commune 

（m2） （USD/m2） （USD） 
K3-1 Dak Ui 126 22.08  2,782  
G1 Kong Tang 252 22.08  5,564  
G2 Nhon Hoa 882 22.08  19,474  
D2 Ea Drang 882 22.08  19,474  
D4 Ea Drong 378 22.08  8,346  
Total   55,640  

 

Appendix Table 10 Cost of the Recipient Country (Gate for Well) 
Area Unit Cost Total 

Commune 
（m2） （USD/m2） （USD） 

K3-1 Dak Ui 8.8 76.00 669 
G1 Kong Tang 17.6 76.00 1,338 
G2 Nhon Hoa 52.8 76.00 4,013 
D2 Ea Drang 61.6 76.00 4,682 
D4 Ea Drong 26.4 76.00 2,006 
Total   12,707 

 
Appendix Table 11 Cost of the Recipient Country (Fence for WTP) 

Area Unit Cost Total Commune 
（m2） （USD/m2） （USD） 

K3-1 Dak Ui 362.6 22.08  8,006  
G1 Kong Tang 501.6 22.08  11,074  
G2 Nhon Hoa 526.1 22.08  11,615  
D2 Ea Drang 533.1 22.08  11,769  
D4 Ea Drong 504.4 22.08  11,136  

Total       53,600  
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Appendix Table 12 Cost of the Recipient Country (Gate for WTP) 
Area Unit Cost Total 

Commune 
（m2） （USD/m2） （USD） 

K3-1 Dak Ui 8.8 76.00 669
G1 Kong Tang 8.8 76.00 669
G2 Nhon Hoa 8.8 76.00 669
D2 Ea Drang 8.8 76.00 669
D4 Ea Drong 8.8 76.00 669
Total 3,344 

 

Appendix Table 13 Cost of the Recipient Country (Disposal of unexploded bombs for Well) 
W1 W2 Total Area Unit Cost Total 

Commune (m) (m) 
No. of  
Well (m) （VND/m2） （VND) 

K3-1 Dak Ui 10 10 0 0 7,000 0 
G1 Kong Tang 10 10 1 100 7,000 700,000 
G2 Nhon Hoa 10 10 3 300 7,000 2,100,000 
D2 Ea Drang 10 10 3 300 7,000 2,100,000 
D4 Ea Drong 10 10 2 200 7,000 1,400,000 
Total   900 6,300,000 

 

Appendix Table 14 Cost of the Recipient Country (Disposal of unexploded bombs for WTP) 
W1 W2 Area Unit Cost Total 

Commune 
(m) (m) (m2) （VND/m2） （VND) 

K3-1 Dak Ui 26.1 37.7 984 7,000 6,887,790 
G1 Kong Tang 39.9 43.75 1,746 7,000 12,219,375 
G2 Nhon Hoa 40.5 46.65 1,889 7,000 13,225,275 
D2 Ea Drang 41.5 46.65 1,936 7,000 13,551,825 
D4 Ea Drong 44.7 39.35 1,759 7,000 12,312,615 
Total  8,314 58,196,880 

 

Appendix Table 15 Cost of the Recipient Country (Disposal of unexploded bombs for Pipe) 
W L Area Unit Cost Total Commune 

(m) (m) (m2) （VND/m2） （VND) 
K3-1 Dak Ui 3 5,100 15,300 7,000 107,100,000 
G1 Kong Tang 3 28,700 86,100 7,000 602,700,000 
G2 Nhon Hoa 3 46,500 139,500 7,000 976,500,000 
D2 Ea Drang 3 57,200 171,600 7,000 1,201,200,000 
D4 Ea Drong 3 32,200 96,600 7,000 676,200,000 
Total  169,700 509,100 3,563,700,000 
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Appendix Table 16 Cost of the Recipient Country (Disposal of unexploded bombs for Total) 
Item Cost 

(1)  Pipe 3,563,700,000 
(2)  WTP 58,196,880 
(3)  Well 6,300,000 
Total Cost (VND) 3,628,196,880 
Total Cost (USD) 228,879

 

Appendix Table 17 Cost of the Recipient Country (Service Pipe & Faucet) 

Commune Households 
Unit Cost 

(USD/Unit) 
Total Cost 

(USD) 
K3-1 Dak Ui 624 30 18,720 
G1 Kong Tang 1,738 30 52,140 
G2 Nhon Hoa 2,181 30 65,430 
D2 Ea Drang 3,874 30 116,220 
D4 Ea Drong 1,583 30 47,490 
Total 10,000  300,000 
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7. Willingness Survey on Water Supply and Water charges to All 
Households 

 

(1) Outline 
Surveys were conducted for participants in the stakeholder meetings held in the thirteen 

communes, together with interview surveys of randomly selected households, in order to find 
the current state of water supply, their opinions and requests relating to the modern water supply 
system planned under the Project, and the willingness to pay (WTP) of water charge and 
house-connection fee. (See Appendices “Baseline Survey” and “Socioeconomic Survey.”)  The 
survey results indicate that most residents are highly interested in the Project and strongly hope 
the Project to be implemented as early as possible to address the water problem.  Also, many 
communes are ready to accept higher charges than those confirmed during the development 
study.  This seems to reflect the fact that the Kinh tribe that is richer than indigenous residents 
has moved from north to the area under the government’s population relocation policy, and that 
major crops in the area have shifted to cash crops with relatively high prices, such as rice, coffee 
and rubber, resulting in higher income. 
 
The results of the surveys at the stakeholder meetings and of interview surveys of the targeted 
commune residents generally indicate positive reaction to the Project.  The water charges and 
the house-connection fees specified by respondents are satisfactory in amount to cover costs 
required for operation and maintenance of the completed facility.  However, as these responses 
do not necessarily represent the entire population, an additional survey (attitude survey) was 
conducted for all residents in the subject communes. 
 
Finally, it was decided to set forth a policy direction relating to project operation and 
maintenance in overall consideration of the results of all the surveys (baseline, socioeconomic 
and attitude) in addition to technical aspects of the Project. 

 

(2) Willingness to pay for water charges and house-connection fees 
It was anticipated that the question about the WTP for water charges would not obtain a 

definite response from some residents who did not understand the idea of paying for water 
supply.  Instead, the WTP was confirmed by asking respondents to indicate an amount they can 
afford to or are willing to pay for water service by choosing from four price ranges shown in 
Table 1 (as set forth on the basis of water charges adopted in the “The Project for the 

Groundwater Development in Rural Part of Northern Provinces”). 
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In addition, the WTP for the house connection fee, which was not surveyed during the 
development study, was checked in the similar form. 

 

Appendix Table 18 Acceptable Ranges of Payment for Water Charges and House-Connection 

Fees 

（Unit：VND/month/household） 

 (a) (b) (c) (d) 

Water charge <10,000 
10,000～
30,000 

30,000～
50,000 

>50,000 

House connection fee <200,000 
200,000～
350,000 

350,000～
500,000 

>500,000 

 

(3) Household survey to check their intent to apply for water supply service 
This survey covering all the commune residents asked the following two questions in 

consideration of a relatively short time allowed for collection and a relatively low literacy rate. 

 

① 
Do you think a modern facility that can supply water in a safe and stable manner needs to 
be constructed for your commune?  If such facility is completed, do you want to be 
connected? 

② (For the respondent who has said ‘yes’ to the previous question) Are you willing to pay 
for water charges and house-connection fees for the new facility? 

 
Under the survey, a notebook containing the above questions was distributed via CPC to 

heads of villages in each commune.  In each village, the notebook was circulated to all 
households and was signed by residents who agreed with both questions, together with name 
and address being written on the notebook.  The survey results can therefore be treated as a 
preliminary application for house connection and water supply service. 

 
As the development study proposed a checkpoint, among others, that “at least 35% of all 

households that form the basis of calculation of water charges are willing to or can afford to pay 
for a specified water charge per month and person,” the ratio of households that signed the 
above note to all households in each village was calculated. 

 

(4) Survey Results 
a) Water charge and House connection fee 

Table 2 in the next page presents the WTP and ATP (ability to pay) for water charges, the 
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WTP for the house connection fee, and the average household income by commune and 
province.  The ATP was calculated by applying 3%-5% of household income - criteria 
specified in National Rural Clean Water Supply and Sanitation Strategy up to 2010.”  Note that 
data on household income and WTP for water charges, while showing an overall increase 
compared to those found during the development study, showed some variations, so that the 
average values between the two data sets were taken and used for further analysis in this study. 
 

In summary, the WTP for every commune was found to be below the respective ATP.  Thus, 
so far as income is concerned, the assumed water charges are considered to be adequate. 
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As for the house connection fee, the WTP value in each commune reached at around 
30,000VND.  Thus, it is desirable to design the house-connection facility that requires cost 
bearing of this level by residents, which also varies with government subsidy and allocation of 
the C/P fund. 

 

b) Willingness survey to all households 
As shown in Table 4, the results of the survey to confirm residents’ intent to apply for water 
supply service indicate that approximately 74% of all residents, average for the four provinces, 
want to have safe and stable water supply and agree to pay for water charges and 
house-connection fees.  The figure is at more or less the same level – 75% - found during the 
basic design study on the “Project for the Groundwater Development in Rural Part of Northern 
Provinces”.  This suggests strong expectation of the commune residents for the Project, in 
consideration of relatively high percentages of minority races, who have difficulties to 
understand Vietnamese language, in the four provinces, namely 73% of total population in Kon 
Tum, 29% in Gia Lai, and 38% in Dak Lak (source: the Development Study Report). 
 
Furthermore, as the figure exceeds the target level of 35% specified in the development study 
report, the Project is considered to be financially viable. 
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Appendix Table 20 Survey to confirm Residents’ intent to apply for Water Service 

# of Households recording in
application

(a)

# of total households in
communes

(b)

Rate of applied households(%)
(a)/(b)

(K2-3) Dak Su 563 614 91.7
(K3-1) Dak Ui 368 485 75.9
(K4-1) Dak Hring 436 717 60.8

1,367 1,816 76.1

(G1) Kong Tnag 1,090 1,437 75.9
(G2) Nhon Hoa 1,722 1,830 94.1
(G3) Chu Ty 1,088 1,764 61.7
(G4-1) Thang Hun 693 1,024 67.7
(G5-1) Ngia Hoa 664 786 84.5

5,257 6,841 76.8

(D1) Krong Nang 1,547 2,119 73.0
(D2) Ea Drang 2,021 3,281 61.6
(D3-1) Krong Buk 608 1,237 49.2
(D4-1) Ea Drong 1,273 1,517 83.9

5,449 8,154 66.9

(D6) Dak Su 1,105 1,472 75.1
1,105 1,472 75.1

13,178 18,283 73.7

Province/Commune

Total

Dak Lak

Sub-Total
Dak Nong

Sub-Total

Gia Lai

Sub-Total

Sub-Total

Kon Tum
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8. Result of Socio-Economic Survey 
(1) Result of Socio-Economic Survey of Kon Tum Province 

Province Kon Tum Province 
District Ngoc Hoi Dak Ha Dak Ha 

Number of Commune K2-3 K3-1 K4-1 
Commune Dak Su Dak Ui Dak Hring 

Water source in rainy season - 
Private well（97％） 

Spring , River and Pond（3％） 

Private well（95％） 
Spring , River, Pond and others

（5％） 

Private well（90％） 
Spring（5％） 
Others（5％） 

Duration of water shortage Month 6（Dry season） 6（Dry season） 6（Dry season） 

Water source in dry season - 
Private well（72％） 

Spring（26％） 
River and Pond（2％） 

Private well（56％） 
Spring（41％） 

River, Pond and Others（3％） 

Private well（80％） 
Spring（14％） 
Others（6％） 

Water quality - 
Color,  Turbidity, Smell, 

Salinity, etc 
Color,  Turbidity, Smell, 

Salinity, etc 
Color,  Turbidity, Smell, 

Salinity, etc 
Number of months affected Month 12 12 12 

Major disease - Diarrhea, Dysentery, 
Schistosoma, Trachoma, 

Skin-disease, etc  

Diarrhea, Dysentery, 
Schistosoma, Trachoma, 

Skin-disease, etc  

Diarrhea, Dysentery, 
Schistosoma, Trachoma, 

Skin-disease, etc  
Medical expense VND/month/hh 28,667 16,850 28,188 

Service level required by residents - House-connection House-connection House-connection 
WTP of house-connection (A) VND 275,000 303,846 306,875 
A(VND)  
/Annual income (VND/hh) 

% 6.3 3.2 2.1 

WTP of water charge（B） VND/month/hh 15,397 14,338 13,116 
(B) / monthly income (VDN/hh) % 4.3 1.8 1.1 
(B) / Electricity charge % 43.5 48.9 34.5 
Total of public utility charges 
（water and electricity）(C) 

VND/month 50,802 43,638 51,140 

(C) / Monthly income (VND/hh) % 14.0 5.5 4.3 

Reference value     
Monthly income VND/month/hh 362,179 795,192 1,194,635 
Electricity charge VND/month/hh 35,405 29,300 38,024 

Risk related to the project site     
Unexploded bomb/mine - Yes Yes Yes 

Indicator     
Satisfactory of water quantity *1) A B B 
Satisfactory of water quality *2) A A A 
Requirement of the new WSS *3) A A A 
WTP of house-connection *4) C B B 
WTP of water charge *5) B C C 
Appropriateness of the project implementation *6) A A A 

 
Index Water Quantity*1)  Water Quality*2) 

A: Always in shortage Always poor (Turbidity, Nasty smell, etc) 
B: Shortage during dry season Poor during certain period (Turbidity, Nasty smell, etc) 
C: Always sufficient Always good 

   
Index Requirement of the Project*3)  

A: All residents request urgent implementation  
B: Some residents request urgent implementation  
C: No requirement by residents  

   
Index Affordable house-connection fee*4) Affordable Water Charge*5) 

A: Over 0.5 million VDN（covering all expenses） Over 30 K VND/month 
B: 0.2～0.5 million VDN（covering a part of expenses） 15～30 K VND/month 
C: Less than 0.2 VND（cover a minimal part） Less than 15 K VND/month 

   
Index Appropriateness of the implementation*6)  

A: Appropriate  
B: Fair  
C: Inappropriate  
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(2) Result of Socio-Economic Survey of Gia Lai Province 
Province Gia Lai 
District Mang Yang Chu Se Duc Co Chu Prong Chu Pau 

Number of Commune G1 G2 G3 G4-1 G5-1 
Commune Kong Tang Nhon Hoa Chu Ty Thang Hung Nghia Hoa 

Water source in rainy season - 
Private well（98％） 

Spring（2％） 
Private well（100％） 

Private well（100％- 
including spring） 

Private well（93％ - 
including spring）、

Spring（7％） 

Private well（82％） 
Spring（18％） 

Duration of water shortage Month 5 4 4 4 5 

Water source in dry season - 
Private well（98％） 

Spring（2％） 
Private well（100％- 
including spring） 

Private well（100％- 
including spring） 

Private well（93％ - 
including spring）、

Spring（7％） 

Private well（82％ - 
including spring）、

Spring（18％） 

Water quality - Taste, Smell, Color, etc. 
Smell, Influence of toilet, 

etc. 
Influence of toilet, Color, 

Turbidity, etc. 
Color, Turbidity, Smell 

Turbidity, Color, 
Smell, etc. 

Number of months affected Month 12 4～6 (Rainy season) 12 4～6 (Rainy season) 4～6 (Rainy season) 

Major disease - Diarrhea, Trachoma, 
Skin-disease, etc. 

Skin-disease, diarrhea, etc. Trachoma, Skin-disease, 
Diarrhea, etc. 

Schistosoma, Diarrhea, 
Skin-disease, etc. 

Diarrhea, Trachoma, 
Skin-disease, etc. 

Medical expense VND/month/hh 57,250 67,325 50,525 96,550 95,612 

Service level required by 
residents 

- House-connection House-connection House-connection House-connection House-connection 

WTP of house-connection (A) VND 259,615 309,821 289,634 248,750 240,625 
A(VND)  
/Annual income (VND/hh) 

% 1.7 1.1 1.6 1.6 1.8 

WTP of water charge（B） VND/month/hh 21,945 25,208 28,502 22,238 22,502 
(B) / monthly income 
(VDN/hh) 

% 1.7 1.1 1.9 1.7 2.0 

(B) / Electricity charge % 38.3 40.4 50.8 38.3 58.2 
Total of public utility charges 
（water and electricity）(C) 

VND/month 68,866 87,533 84,589 78,238 61,186 

(C) / Monthly income 
(VND/hh) 

% 5.3 3.7 5.5 6.0 5.4 

Reference value       
Monthly income VND/month/hh 1,276,254 2,387,885 1,540,005 1,296,238 1,126,460 
Electricity charge VND/month/hh 46,921 62,325 56,087 56,000 38,684 

Risk related to the project site       
Unexploded bomb/mine - Yes Yes Yes No (already removed） No 

Indicator       
Satisfactory of water quantity *1) A B B B B 
Satisfactory of water quality *2) A B B B B 
Requirement of the new WSS *3) A A A A A 
WTP of house-connection *4) C B C C C 
WTP of water charge *5) B B B B B 
Appropriateness of the project 
implementation 

*6) A A A A A 

 
Index Water Quantity*1)  Water Quality*2) 

A: Always in shortage Always poor (Turbidity, Nasty smell, etc) 
B: Shortage during dry season Poor during certain period (Turbidity, Nasty smell, etc) 
C: Always sufficient Always good 

   
Index Requirement of the Project*3)  

A: All residents request urgent implementation  
B: Some residents request urgent implementation  
C: No requirement by residents  

   
Index Affordable house-connection fee*4) Affordable Water Charge*5) 

A: Over 0.5 million VDN（covering all expenses） Over 30 K VND/month 
B: 0.2～0.5 million VDN（covering a part of expenses） 15～30 K VND/month 
C: Less than 0.2 VND（cover a minimal part） Less than 15 K VND/month 

   
Index Appropriateness of the implementation*6)  

A: Appropriate  
B: Fair  
C: Inappropriate  
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(3) Result of Socio-Economic Survey of Dak Lak and Dak Nong Province 
Province Dak Lak Dak Nong 
District Krong Nang Ea Hleo Krong Puk Krong Buk Dac Rlap 

Number of Commune D1 D2 D3-1 D4-1 D6-1 
Commune Krong Nang Ea Drang Krong Buk Ea Drong Kien Duk 

Water source in rainy season - 
Private well（96％） 

Spring（2％）、Others
（2％） 

Private well（98％） 
Others（2％） 

Private well（98％- 
including other 

sources）、Spring (2％) 

Private well（100％- 
including spring） 

Private well（98％- 
including other 

sources）、Spring (2％) 
Duration of water shortage Month 3 5 4 4 5 

Water source in dry season - 
Private well（96％） 

Spring（2％）、Others
（2％） 

Private well（94％） 
Spring（4％）、Others

（2％） 

Private well（100％- 
including other sources） 

Private well（100％- 
including spring） 

Private well（98％- 
including other 

sources）、Spring (2％) 

Water quality - 
Taste, Smell, Color, 

Turbidity, etc. 
Taste, Smell, Color, 

Turbidity, etc. 
Color, Turbidity, Taste, 

Salinity, etc. 
Smell, Taste, Color, 

Turbidity, etc. 

Smell, Taste, Color, 
Turbidity, Salinity, 

etc. 
Number of months affected Month 4～6 (Rainy season) 12 4～6 (Rainy season) 4～6 (Rainy season) 4～6 (Rainy season) 

Major disease - Diarrhea, Schistosoma, 
Trachoma, Skin-disease, 

etc. 

Diarrhea, Dysentery, 
Schistosoma, Trachoma, 

Skin-disease, etc. 

Diarrhea, Trachoma, 
Skin-disease, Dysentery, 

etc. 

Trachoma, Skin-disease, 
Diarrhea, etc. 

Diarrhea, 
Skin-disease, 

Parasite infection, 
etc. 

Medical expense VND/month/hh 97,625 90,455 97,500 131,829 95,238 

Service level required by 
residents 

- House-connection House-connection House-connection House-connection House-connection 

WTP of house-connection (A) VND 300,000 378,125 321,500 275,000 310,795 
A(VND)  
/Annual income (VND/hh) 

% 1.1 1.6 1.6 1.8 1.5 

WTP of water charge（B） VND/month/hh 20,511 26,668 22,458 16,758 33,239 
(B) / monthly income (VDN/hh) % 0.9 1.3 1.3 1.4 1.9 
(B) / Electricity charge % 31.5 29.6 52.7 37.5 43.5 
Total of public utility charges 
（water and electricity）(C) 

VND/month 85,689 116,668 65,018 61,472 109,572 

(C) / Monthly income (VND/hh) % 3.9 5.8 3.8 5.0 6.1 

Reference value       
Monthly income VND/month/hh 2,175,305 1,986,352 1,704,391 1,239,464 1,785,913 
Electricity charge VND/month/hh 65,178 90,000 42,560 44,714 76,333 

Risk related to the project site       
Unexploded bomb/mine - Yes（no accident, 

recently） 
No  No No Yes 

Indicator       
Satisfactory of water quantity *1) B B B B B 
Satisfactory of water quality *2) B A B B B 
Requirement of the new WSS *3) A A A A A 
WTP of house-connection *4) B B B C B 
WTP of water charge *5) B B B B A 
Appropriateness of the project 
implementation 

*6) A A A A A 

 
Index Water Quantity*1)  Water Quality*2) 

A: Always in shortage Always poor (Turbidity, Nasty smell, etc) 
B: Shortage during dry season Poor during certain period (Turbidity, Nasty smell, etc) 
C: Always sufficient Always good 

   
Index Requirement of the Project*3)  

A: All residents request urgent implementation  
B: Some residents request urgent implementation  
C: No requirement by residents  

   
Index Affordable house-connection fee*4) Affordable Water Charge*5) 

A: Over 0.5 million VDN（covering all expenses） Over 30 K VND/month 
B: 0.2～0.5 million VDN（covering a part of expenses） 15～30 K VND/month 
C: Less than 0.2 VND（cover a minimal part） Less than 15 K VND/month 

   
Index Appropriateness of the implementation*6)  

A: Appropriate  
B: Fair  
C: Inappropriate  
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9. Result of Stakeholder Meeting 
In the thirteen communes that were covered by the project, stakeholder meetings were held – 

once per commune, by inviting participation of a broad range of parties relating to waterworks.  
As stated in Table 1, the main objective of the stakeholder meetings was, by using a 
participatory approach, to check the current state of water supply in each commune and obtain 
candid opinions and expectations of local residents with regard to the proposed water supply 
facilities.  In particular, large portions of time were spent on local participation and cooperation 
in operation and maintenance of the water supply facilities, in light of the fact that many 
residents believe that “water is the blessings of nature and free,” while they have to pay for 
water and connection charges once the water supply facilities are completed, and they have to 
be maintained by the WSU including local residents. 

 

Appendix Table 21 Outline of Stakeholder Meetings 
Item Outline Remarks 

Study Area 13 Communes covered by the study Once in each commune 
Participants Representatives of local residents  

(Commune People’s Committees, PCERWASS, 
CERWASS, women’s associations, youth 
associations, agricultural cooperative, and 
representatives of minority races) 
 
Number of participants: 
K2-3 : 40 
K3-1 : 23 
K4-1 : 39 
G1  : 34 
G2  : 37 
G3  : 42 
G4-1 : 31 
G5-1 : 45 
D1  : 46 
D2  : 43 
D3-1 : 42 
D4-1 : 34 
D6-1 : 34 

Participation by a broad range of 
parties was requested to 
PCERWASS, especially 
representatives of women and 
minority races who would be 
required of special consideration, 
and owners of land near the 
facility site, whose cooperation 
would be essentially. 

Agenda 1) Understanding and confirmation of 
problems relating to existing water sources, 
areas of improvement, and needs 

2) Explanation on proposed water supply 
facilities and presentation of possible 
environmental impacts and mitigation 
measures 

3) Exchange of opinions on the operation and 
maintenance system for proposed facilities 
and possible local participation and 
cooperation 

4) Confirmation of willing to pay (WTP) and 
ability to pay (ATP) and affordability for 
house-connection fee. 

1) Socioeconomic survey by means of 
questionnaire 

To ensure open and candid 
discussions, illiterate persons, 
minority races, women and other 
social groups who do not have 
much voice were encouraged to 
speak and express their opinions. 
The study team member acted as 
facilitator to lead smooth and 
fruitful discussion. 
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Schedule and 
required time 

Greeting  Presentation on the purpose of the 
meeting  Exchange of opinions and 
explanation  Responses to questionnaire  
Questions and answers  Summary  
(Required time : 2 hours – 2 hours and half) 

To sustain participants’ 
concentration, numbers of 
agendas are discussed in a short 
period of time. 

 
At the stakeholder meeting in all the communes, most participants actively expressed their 

opinions, suggesting their high expectations for the project.  Also, at all the meetings, no 
participants expressed an opposition to the payment of water and connection charges after 
completion of water supply facilities and cooperation in facility maintenance activities.  In the 
following pages, opinions expressed by local residents at the stakeholder meetings are 
summarized. 
 

(4) K2-3: Dak Su 
Generally, this area experiences deterioration of water quality due to turbidity in the rainy 
season (June – October) while water volume becomes low in the dry season (Male) 
There was a military airport near the residential area during the Vietnam War, which 
became a fierce battlefield.  Because of this, many unexploded bombs remain in the area 
and there are many commune people who have health problems caused by the Orange 
Agent defoliant.  In particular, groundwater is contaminated by chemical weapons used 
during the war. (Female) 

→ The study did not find definitive evidence on this alleged groundwater contamination. 
Water intake facilities in the commune are dug wells and public faucets (one per five 
families).  During the dry season where water shortage occurs, surface water stored in the 
rainy season is used. (Male) 
We have a lot of trouble to secure water during the rainy season.  The present water intake 
facilities do not meet demand.  We hope that an alternative water source is developed 
immediately. (Male) 
To get clean water, we need to dig a deep well, but there is no money. (Female) 
Many people get waterborne diseases, such as diarrhea. (Female) 

 

(5) K3-1: Dak Ui 
This commune experiences water shortage for six months in the dry season, during which 
we have to use spring water that is not good in quality but we have no choice.  In 
particular, people of the minority people do not boil water and often get waterborne 
diseases, such as diarrhea. (Deputy chairman of CPC)  
This commune is poor and it is better to use a water supply system from a spring on a 
nearby mountainside, rather than groundwater that incurs maintenance costs. (Male) 
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→ However, he faced oppositions from people around him and withdrew the comment 
I want to speak from the position of women who are mostly engaged in carrying water.  
Some people think about spring water as good water source but it is shared with cattle and 
water quality is very bad because of it. (Female) 
In the dry season, we have water shortage.  In the rainy season, water in dug wells gets 
muddy and water quality becomes bad.  Waterborne diseases such as skin diseases 
increase.  When wells dry up, it is women’s job to bring water from a spring and naturally 
workloads increase. (Female) 

→ Her comment on “women’s job ….” met oppositions from male participants.  In 
fact, when the study team visited a few springs, many men drew and carried water.  So it 

is difficult to say that it is women’s job. 
Many poor people live in this commune and cannot afford to pay the water charge. (Male) 
It is pleased to get safe water from a new facility, but it may be difficult to pay the water 
charge.  We hope the facility that can keep the water charge as low as possible. (Male) 

 

(6) K3-1: Dak Hring 
Dug wells are used as water source but water levels drop in the dry season.  Water quality 
is not good throughout the year. (Female)  
The commune mainly has three water sources, dug wells, spring water, and rain water.  
Their water quality has not been investigated, but they are subject to environmental 
conditions and supply conditions are very unstable.  Dug wells have to be dug deep 
because their water levels drop during the dry season. (Male) 
In the rainy season, water gets turbid and we cannot drink it. (Female) 
The area around the commune was a battlefield during the War and many unexploded 
bombs and land mines remain.  In fact, around once per year, an accident occurs and 
people get killed or injured.  I am afraid groundwater may be contaminated by the Agent 
Orange defoliant or chemical weapon. (Male) 
I hope that the Japanese aid will be carried out as soon as possible.  Present water 
resources cannot meet demand.  Dug wells of general households are often located near 
toilets and I am worried about any influence on human health. (Male) 
Our dug well was closed because of turbidity and we are now using spring water that is 
very poor in quality.  If we dug the well more deeply, water quality could have improved.  
But we have no money.  Because of bad water quality, my family often gets waterborne 
diseases, such as female disorders, diarrhea, and skin diseases. 
This commune has many people of minority races who account for more than half of the 
total population.  More than 60% of today’s attendants belong to minority races.  As you 
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can understand from their comments, people in this commune strongly hope that the 
Japanese project will be realized. (Chairman of People’s Committee) 

 

(7) G1: Kong Tang 
I live in Village No.2 that is within the water coverage area under the plan.  In my 
neighborhood, 20 families live and there were 35 dug wells (10m deep on average), which 
have been closed and are not used now, because their water had oily smell.  At present, we 
share a public deep well (approximately 100m depth) but it is located on TPC’s land and 
will be closed because a building will be built there.  After it is closed, we do not know 
how we get water. (Male)  
I live in Village No.6, which main water sources are dug wells or springs.  But water from 
10% of dug wells is not drinkable because of oily smell. We always demand TPC to 
develop a new source. (Female) 
Once, a soil sample was taken and sent to the National Geological Research Institute to 
find a cause for oily water.  Their analysis said that it came from constituents in a sand 
and gravel layer below, but details are not known. (Male) 
I think soil was contaminated during the War when an oil pipeline laid by Americans was 
destructed and spilled water into soil. (Male) 
My dug well was also closed and my family drinks rain water during the rainy season.  In 
the dry season, we drink water sent from the public well. (Male) 
I am a resident in Village No.9.  Groundwater in this commune is really bad and 
unsuitable for drinking purpose.  In my house, water is passed twice through a filter 
before use, but I am worried about bad influence on your health.  Here, spring water 
seems to be the safest source. (Female) 
I live in Village No.4.  Surely, the spring produces very good water but is 2km away from 
my village and there is a lot of trouble to get water from there.  Other people talk about 
water quality, but I want to add that, in the dry season, groundwater level drops and we run 
out of water, especially serious in Village Nos. 2 and 6. (Female) 
I am relieved to hear that the project will dig water from a deep aquifer.  As other people 
have pointed out, in this commune, groundwater drawn from a 20m deep well is 
contaminated. (Male) 
As you can say from their opinions, this commune lacks a safe water source.  I sincerely 
hope that the Japanese project will be realized soon.  Also, in this area, there are many 
unexploded bombs mired.  Last year, in fact, there was a big explosion at the elementary 
school and several persons were killed.  Thus, safety check is required before work. 
(Deputy Chairperson of TPC) 
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(8) G2: Nhon Hoa 
In the dry season, groundwater level falls.  We cannot get drinking water unless we dig the 
well deeper or borrow water from a neighboring well. (Male)  
I don’t think our commune has a water problem.  Water gets muddy in the rainy season.  
That’s all. (Male) 
I do not agree with the opinion that there is no water problem.  Water supply is always a 
problem in this central highland area.  In the rainy season, muddy water sometimes comes 
out even if we dig 30m deep.  It is a big trouble. (Male) 
First of all, we have water shortage in the dry season.  The school does not have a well 
and children have to bring their own water.  Teachers who live in the school get water 
from neighboring houses. (Female) 
I am the representative of a minority race.  We previously drunk water from springs, but 
now we are using dug wells that are provided by the government.  However, water level 
falls in the dry season and we often have to borrow water from other wells. (Male) 
To sum up, this commune is characterized by water shortage in the dry season and poor 
water quality in the rainy season.  Especially, this is an agricultural area and I am 
concerned about groundwater contamination by fertilizer that is applied in large quantities.  
I am always asked by residents, “when will clean water come?”  Also, many unexploded 
bombs and mines are remained in this area and children often become victims. (Chairman 
of CPC) 
In the pilot project, the pipeline was laid but was partially damaged when a new road was 
constructed, and now it is not capable of supplying water to some parts of the service area.  
If the next project is realized, I hope that you need to discuss with CPC about the proposed 
pipeline route.  If it has to pass private property, we are glad to provide it.  The pilot 
project is supplying water to 20 families.  It was originally planned to serve 30 families 
but the damage in the pipeline prevents supply to the remaining 10 families.  The water 
charge is 2,000VND per month and is collected from all the households, but the small 
number of connections does not generate enough revenues to repair the damaged pipeline.  
The collected charge is all used to pay for electricity (300,000 – 350,000VND per month).  
Very cheap water meters are used and water consumption cannot be measured accurately.  
The WSU hired four persons at the beginning but I am the only one because of the small 
scale of operation. (CPC staff in charge of the pilot project) 

 

(9) G3: Chu Ty 
This commune’s major water source is dug wells.  Around half of them dry up in the dry 
season (4 – 6 months starting in November) and we have to rely on rainwater or spring 



 

Appendix-43 

water.  In the rainy season, quality of well water becomes bad. (Male)  
Same here.  We also have a water shortage problem in the dry season.  My house uses 
around 100 liters per day in the rainy season but can only use around 30 liters in the dry 
season.  It costs around 7 million VND to dig a new well or 20 – 25 million VND if a 
deeper well is constructed.  Moreover, it is difficult to dig a deep well because in this area, 
we often encounter bedrock below 20m. (Male) 
The dug wells do not have a cover and dust or even a dead animal is found in water.  
Water quality worries me.  We get rainwater flown from the roof and it is not clean, 
because we cannot clean the roof everyday. (Male) 
The Japanese development study team advised us to separate the toilet and the dug well as 
far as possible.  But it is difficult to relocate them and we are worried about the bad effect 
on water quality. (Female) 
We are connected to the water supply system built by District PC but we cannot get enough 
water, so we also use the dug well.  In a reservoir for the system, dust, dead animals and 
leaves are afloat and I am worried about water quality.  Also, the system depends on 
gravity flow and can only serve houses in lowland areas. (Female) 
I invited representatives of minorities to this meeting, but they did not come because few of 
them speak Vietnamese.  As for the dry season, it sometimes started in the period of water 
shortage seems to get longer.  In response to the serious water shortage, District PC 
constructed the water supply system last year, which draws water from 4 wells.  But as 
some people have already pointed out, it is a very simple system and water is supplied to 
households without chlorination.  At present, the system is connected to 258 households 
and charges 2,000VND per month.  However, many users criticize about deteriorating 
water quality and shortage.  We expect that Japan’s aid come as soon as possible. 
(Chairman of CPC) 

 

(10) G4-1: Thang Hung 
This commune’s main water source is dug wells.  As the water level drops in the dry 
season and deep digging is required but it is technically difficult due to presence of bedrock.  
Water quality is bad throughout the year (color and turbidity). (Male)  
Water from our dug well has not been examined and I am worried about quality.  However, 
a spring is far away and we have to use the well because of no choice. (Female) 
Before 1975, we got water from a public well.  After the end of the Vietnam War, each 
household started to own it dug well.  However, as mentioned earlier, the water level 
drops in the dry season.  As a result, it is sometimes difficult to get water with ordinary 
digging depth of 20m, requiring nearly 40m.  Because of financial limitation, not all 
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residents can dig a deeper well.  We therefore wait for the project of the Japanese 
government.  People are glad to pay for the water charge if the new water supply facility 
is completed. 
I come from a minority race.  In this commune, many people are Kinh and Gia Lai.  
Generally, they are poor and rely on spring water, which also decreases in the dry season, 
just like dug wells, while it becomes turbid in the rainy season.  Many have skin and eye 
diseases that seem to be caused by unclean water. (Male) 
In this area, the Orange Agent defoliant was spared extensively during the Vietnam War.  
Although I have not examined groundwater, I am worried that it is affected by that.  In 
this commune, I feel that many people have stomach-related diseases including cancer.  
Also, in the dry season, Kinh people as well as minorities use spring water, but the spring is 
located near paddy fields and water is contaminated by fertilizer. (Male) 
I have some doubt about the project, whether its implementation is really good for this 
commune.  The IEC activity is not carried out here and residents do not feel obliged to 
pay for water supply.  In fact, many people will not pay for the new service.  Under such 
circumstances, you cannot maintain the facility and its operation.  I think we should better 
compare the present cost spent for water supply (electricity charge for a small pump, etc.) 
and the expected water charge and choose a cheaper one. (Male) 

 

(11) G5-1: Nghia Hoa 
The problem in this commune is that water levels in dug wells drop much in the dry season.  
Solutions are, you save water or dig a well deeper.  Because this commune is located 
higher than others, you cannot get water unless digging fairly deep.  Naturally it costs 
more and poor people have to give up. (Male) 
Water shortage in the dry season is more severe than other communes.  In this commune, 
not only domestic water but also agricultural water is in short supply. (Later, it was 
explained that the project’s scope did not cover agricultural water.)  There is no water 
supply problem during the rainy season. (Male) 
There is a problem in the rainy season, too.  Water quality is not bad throughout the year, 
but it gets turbid in the rainy season.  Water from dug wells is bad.  Among residents, 
there was once a rumor that keeping on drinking water from the well would cause cancer.  
I want to get water from a spring that has good quality, but it is far away. (Female) 
I want to talk about the situation of our minority race.  Spring water is very muddy 
throughout the year.  It is also used for a drinking place for water buffaloes and other 
cattle, and some measures seem to be required to improve water quality.  Also, the water 
level in the spring drops in the dry season, just like the dug wells. (Male) 
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In the rainy season, water gets acidic and is a bit colored.  My house stores rainwater in a 
tank but it gives a trouble as wrigglers breed inside the tank. (Male) 
Although I welcome construction of the new water supply system under Japan’s aid.  In 
this commune, around 20% of residents belong to the low-income class, so I am worried 
about whether we can pay water and house-connection charges.  Is there any subsidy for 
poor people or minorities? (Male) 

 

(12) D1: Krong Nang 
There are water problems in both rainy and dry seasons.  In the dry season, the 
groundwater level in dug wells – our main water source – drops, so that we have to get 
water from a neighbor who has a deeper well or go to a spring.  In the rainy season, 
groundwater gets muddy and we rely more on rainwater, but it is not good either.  I really 
hope that a new water supply system will be established here under Japan’s aid. (Male) 
It has been more than three years since Japan’s development study mission visited this 
commune, and I thought there would be no project, so I am really pleased.  For residents 
in this commune, what we need most is clean and safe water.  If we can get it, we are glad 
to pay the water charge. (Male) 
I live in Village No.5.  I have not water in the dug wells here examined.  I can only tell 
how it looks like, and I always worry about it.  In this village, it seems to me that many 
children and infants have skin diseases, more than other areas, and many adults seem to 
have stomach-related diseases.  I do not know whether they are caused by water but I 
suspect some influence.  I hope that Japan’s aid will save us from the unhealthy condition. 
(Male) 
In this area, the rainy season gets shorter and shorter, meanwhile, the dry season gets longer 
and longer.  The environment surrounding water gradually deteriorates.  Compared to the 
electricity charge, 30,000 – 40,000VND per month is affordable for most households 
without any problem. (Female) 
I agree with other people.  From women’s point of view, poor water quality seems to 
cause women’s diseases and adversely affects health of pregnant women. (Female) 
I want to speak as one resident, rather than the DPC officer.  The situation is all the same 
in eight villages of this commune.  We are troubled by water shortage for four to six 
moths each year.  Water supply should be given the highest priority for the sake of 
commune development and I affirm that all residents are willing to pay the water charge. 
(DPC officer) 
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(13) D2: Ea Drang 
The main water source of this commune is dug wells.  A major problem with them is, the 
water level drops or even dries up in the dry season.  Then, local residents have to buy 
bottled water or go to a spring.  There is no water shortage in the rainy season.  About 
water quality, I do not know because no examination has been made.  But diarrhea or 
other diseases may be caused by water.  It would be very helpful if a new water supply 
system is constructed in this commune under Japan’s aid. (Male)  
I feel the same excitement as I felt when electricity came to our commune.  30 years ago, 
we were able to get enough water from dug wells of 10 – 15m deep.  Now we have to dig 
25 – 30m in the dry season.  This is because the environment has changed due to 
deforestation and other causes.  Also, most houses have dug wells very close to toilets, 
only 1-2 m apart, and I am worried about its influence on health. (Male) 
The new water supply system incurs a new cost and I feel this will cause a new problem.  
For instance, my village can get enough water from as much as ten dug wells even in the 
dry season.  We should keep an option to let several households to share each well. (Male) 
In my neighborhood, the incidence of stomach cancer is higher than other areas.  This 
seems to come from water quality.  Once, I intended to have water examined and send a 
sample to a laboratory in a large city.  But I gave up because it would cost a lot. (Male) 
Someone said there was no problem in the rainy season.  But actually, water quality 
deteriorates and turns to yellow during the rainy season, so we drink the water.  This 
commune’s housing lots are small and dug wells and toilets are close together.  I think this 
is the reason. (Male) 
I am a representative of a minority people.  Recently, we can have information on water 
from TV or other mass media, more and more of us understand the importance of “clean 
water.”  Many houses get drinking water from a spring, but like the dug wells, spring 
water decreases in the dry season.  I do not know about water quality because no 
examination has been made.  I strongly hope that Japan’s aid project includes the minority 
villages in the service area. (Male) 
I have been waiting for this project since three years ago.  I was disappointed because 
there was no progress or information.  I want to see the project done, not the survey.  
Water is really a serious problem for us. (Female) 

 

(14) D3-1: Krong Buk 
The main water source of this commune is dug wells.  There is no problem in the dry 
season, but in the rainy season, water gets muddy and quality becomes bad.  As a result, 
we boil rainwater to drink. (Male) 
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I do not agree with what he said about the dry season.  In fact, it has more problem than 
the rainy season.  Recently, drought occurs for a long period in the dry season and dug 
wells sometimes dry up completely.  It is a serious problem.  Many people try to go 
through the dry season by saving water consumption.  Also, minority people here rarely 
drink spring or river water.  They use it mainly for washing or bathing. (Female) 
I am worried about water quality of dug wells, because they have never been checked.  
There was a rumor that water from the dug wells contained excess calcium and it may be 
bad for our health. (Female) 
Opinions about water problems vary among people, but they would agree that the 
commune’s water-related environment is poor.  After the end of the Japanese study, 
residents have been waiting for implementation of the project for three years.  I beg you to 
work on the Japanese government as well as the Vietnamese government for construction 
of a modern water supply facility as soon as possible. (Male) 

 

(15) D4-1: Ea Drong 
In general, this commune has water problems in the dry season.  Dug wells are our main 
water source but the water level drops severely in the dry season, and residents are troubled 
by serious water shortage every year.  They have to cope with it by saving water 
consumption or relying on alterative sources such as rivers and rainwater.  As for water 
quality, I have no idea because no examination has been made so far. (Male)  
Major crops in this commune are coffee and rubber.  In the dry season, we have shortage 
of not only drinking water but also agricultural water. (Later, it was explained that the 
project’s scope did not cover agricultural water.)  For improvement of our living 
conditions, our commune needs a new water supply system. (Male) 
In the dry season, river water flow – one of the alternative sources – decreases significantly.  
Besides, it takes a lot of time to get water from the river.  It’s women’s job, on the other 
hand, men have to dig a deeper well in the dry season.  As a result, we cannot do farming, 
which is our job. (Female) 
Water from the dug wells has often an oily smell and needs to be boiled before drinking.  I 
suspect that, there was an oil storage facility near this commune during the Vietnam War, 
and oil may leak from the old facility site or otherwise cause some problems.  It worries 
me. (Male) 

 

(16) D6-1: Kien Duc 
This commune is located at a high altitude and groundwater has to be dug very deep.  
Recently, the water level in dug wells drops sharply in the dry season, causing a serious 
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water shortage.  Also, water becomes sour and turbid. (Male)  
Water quality of dug wells is pretty bad.  It was once examined at a laboratory in Dak Lak 
and the result said it was not drinkable, containing a lot of cyanuric acid. (The study team 
was unable to obtain this water examination report).  Recently, we have to dig into 40 – 
50m in depth to find water in the dry season.  This costs around one million VND, so that 
only rich people can dig a deep well.  Ordinary households buy expensive bottled water or 
water from an owner of a deep well. (Male) 
After the end of the previous study, no progress was made.  I thought the project in this 
commune was considered to be infeasible.  Many households obtain water from dug wells 
but are worried about water quality because it has not been examined.  I suspect that a 
high incidence of cancer is caused by poor water quality. (Female) 
The dry season lasts six month from October to April, and this commune does not have 
alternative water sources such as river and spring.  Also, I think that the reason why many 
people suffer cancer or gallstone is bad water quality throughout the year.  To solve such 
unhealthy condition, the new water supply facility is essential. (Male) 
In this area, a large amount of Orange Agent defoliant was scattered during the war and I 
am worried about its effect on groundwater. (Male) 
In this commune, not many rich people live.  There are not many minority races or poor 
people, either, hence, the majority is middle-income people.  If the water charge is too 
high, some cannot afford.  Thus, I hope that consideration is given to this respect. 
(Female) 
I want to dig a deep well to avoid water shortage in the dry season, but a rock layer is 
encountered at the depth of around 25m and it is very difficult to dig further.  Also, dug 
wells are usually close to toilets and I am worried about its effect on health.  When water 
is stored in a tank for a while, it often turns to a yellowish color. (Male) 
In the dry season, I get water from a well of an acquaintance who lives near a lake by 
paying 15,000VDN per month. (Male) 
I live in Village No.9, which is not included in the service area under the water supply 
project.  I want to know the reason why we have to bear the hardship while other villages 
can receive water supply, and I beg you that Village No.9 is included in the water coverage 
area. (Male) 
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10. Result of Baseline Survey 
(1) Result of Baseline Survey of Kon Tum Province 

Commune Name Dak Su Dak Ui Dak Hring 
Commune No. K2-3 K3-1 K4-1 

A. Province/District information 
 1) Name of concerned Province - Kon Tum 
 2) Center of concerned Province - Kon Tum 
 3) Population of the Province* person 366,100 
 4) No. of District in the province* - 7 + 1 town 
 5) No. of communes in the province* - 76 + 10 precincts + 6 towns under district 
 6) Name of the concerned district - Ngoc Hoi Dak Ha Dak Ha 
 7) Population of the district** person 30,870 54,415 54,415 
 8) No. of communes in the district - 7 7 + 1town 7 +1 town 
B. General condition 
 1) No. of villages (Targeted villages for Phase 1) - 14 (9) 11 (5) 13 (3) 
 2) Population (pop.) person 3,967 5,704 6,985 
 3) Area (total) km  122.2 107.0 98.0 
 4) Area (residential) km  - 0.5 0.8 
 5) Pop. density (total area) pop/ ha 0.3 0.5 0.7 
 6) Pop. density (residential area) pop/ ha - 125 87.3 
 7) Pop. increasing ratio (K2-3 & K3-1:2001 – 2005,  
   K4-1: 2002 – 2005) 

% 5.6 9.1 3.9 

 8) No. of households (total area) hh 999 1,118 1,490 
C. Natural condition 
 1) Rainfall (province average)** mm/year 1,637.0 
 2) Elevation of the targeted area m 650 - 670 650 - 690 620 - 660 
D. Social Condition 
 1) Pop. of Ave. household person/hh 4.0 5.1 4.6 
 2) Pop. ratio (adult/child) % 31 / 69 - 50 / 50 
 3) Pop. ratio (male/female) % 50 / 50 48 / 52 52 / 48 
 4) Ratio of disease % 80 63 - 
 5) Infant mortality rate (U14MR) % - - - 
 6) Under 5 mortality rate (U5MR) % (6 died) (7 died) - 
 7) Main product - Rice, Cassava Rice, Cassava Rice, Cassava, Coffee 
 8) Income of household VND/hh/M 362,179 795,192 1,194,635 
 9) Medical payment VND/hh/M 28,667 16,850 28,188 
10) Electricity charge VND/hh/M 35,405 29,300 38,024 
11) School attendance rate (Primary school) % 100 100 95 
12) School attendance rate (Secondary school) % 100 79 95 
13) School attendance rate (High school) % 100 10 45 
14) School attendance rate (Over high school) % 20 1 1 
E. Accessibility 
 1) Distance between capital of province and the commune km 65 35 30 
 2) Access way - Good Good Good 
 3) Traveling time minutes 90 45 40 
F. Existing infrastructure 
 1) Road length km 25 – 30 21 30 
 2) Ratio of pavement % 20 70 10 
 3) Covered ratio of electricity service % 100 100 79 
 4) Condition of solid waste management - No Good No Good No Good 
G. Existing condition on water supply 
 1) Existence of water facilities in household - Dug well, Spring, 

Pond 
Dug well, Spring, 

Pond 
Dug well Spring, Pond

 2) Distance between house and water source m 870 410 660 
 3) Water consumption rate Litre/hh/d 371 307 375 
 4) Condition in rainy season - Bad water quality Bad quality Bad quality 
 5) Condition in dry season - Water shortage Water shortage Water shortage 
H. Consciousness on new water supply 
 1) Request of service level (house connection/public stand pipe) - House connection House connection House connection 
 2) No. of population to be covered by the water supply project (Pop. of 

targeted village/total pop.) 
% 66 44 44 

 3) Willingness to connect by household % 100 100 100 
 4) Affordability of paying house connection fee by household VND/hh 275,000 303,846 306,875 
 5) Affordability of paying water charge by household VND/hh/M 15,397 14,338 13,116 
I. Financial condition of commune 
 1) year - 2004 2004 2004 
 2) Income VND/year 412,335,410 370,075,050 424,027,565 
 3) Outlet VND/year 393,378,688 353,333,900 401,339,475 
 4) Balance VND/year 18,956,722 16,741,150 22,688,090 

hh: household            * ---- Statistical Year Book 2004 
M: month               **--- Statistical Yearbook Kon Tum 2004 
D: day 
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(2) Result of Baseline Survey of Gia Lai Province 
Commune Name Kong Tang Nhon Hoe Chu Ty Thang Hung Nghia Hoa 

Commune No. G1 G2 G3 G4-1 G5-1 
A. Province/District information 
 1) Name of concerned Province - Gia Lai 
 2) Center of concerned Province - Pleiku 
 3) Population of the Province* person 1,095,900 
 4) No. of District in the province* - 13 + 1 town 
 5) No. of communes in the province* - 161 + 14 precincts + 12 towns under district 
 6) Name of the concerned district - Mang Yang Chu Se Duc Co Chu Prong Chu Pau 
 7) Population of the district** person 44,584 128,008 47,212 77,102 63,629 
 8) No. of communes in the district** - 9 + 1 town 15 + 1 town 9 + 1 town 17 + 1 town 13 + 1 town 
B. General condition 
 1) No. of villages (Targeted villages for Phase 1) - 13 (13) 14 (14) 8 (8) 7 (5) 6 (5) 
 2) Population (pop.) person 6,825 11,298 7,838 5,154 3,925 
 3) Area (total) km  17.5 58.9 18.3 33.3 21.1 
 4) Area (residential) km  2.7 0.8 - 0.4 0.3 
 5) Pop. density (total area) pop/ ha 3.9 1.9 4.3 1.5 1.9 
 6) Pop. density (residential area) pop/ ha 25 144 - 142 131 
 7) Pop. increasing ratio (G1 & G4-1: 2001 – 2005, G2: 2002 – 2004, 

G3 & G5-1: 2002 – 2005,) 
% 5.2 4.5 3.4 2.1 2.8 

 8) No. of households (total area) hh 1,437 1,830 1,764 1,024 850 
C. Natural condition 

1) Rainfall (recorded in Pleiku Station)** mm/year 1,893.3 
 2) Elevation of the targeted area m 670 - 742 378 - 425 377 - 453 576 - 632 655 - 718 
D. Social Condition 
 1) Pop. of Ave. household person/ha 4.7 6.2 4.4 5.0 4.6 
 2) Pop. ratio (adult/child) % - 69 / 31 - - - 
 3) Pop. ratio (male/female) % 49 / 51 48 / 52 52 / 48 44 / 56 49 / 51 
 4) Ratio of disease % 25 - 25 7 45 
 5) Infant mortality rate (U14MR) % - - - - - 
 6) Under 5 mortality rate (U5MR) % 0.3 - 10.0 - 0.7 
 7) Main product - Coffee, Pepper, 

Cassava, Rice 
Pepper, Coffee, 

Rice 
Coffee, Pepper, 
Rubber, Cashew 

Coffee, Rubber, 
Rice, Cashew, 

Corn 

Coffee, Rice 

 8) Income of household VND/hh/M 1,276,254 2,387,885 1,540,005 1,296,238 1,126,460 
 9) Medical payment VND/hh/M 57,250 67,195 50,525 96,550 95,612 
10) Electricity charge VND/hh/M 46,921 62,325 56,087 56,000 38,684 
11) School attendance rate (Primary school) % 98 100 100 98 100 
12) School attendance rate (Secondary school) % 95 100 100 95 98 
13) School attendance rate (High school) % 85 80 100 70 75 
14) School attendance rate (Over high school) % 15 1 30 3 5 
E. Accessibility 
 1) Distance between capital of province and the commune km 30 55 60 30 25 
 2) Access way - Good Good Partially paved Good Good 
 3) Traveling time minutes 40 50 90 35 30 
F. Existing infrastructure 
 1) Road length km 24 36 80 30 27 
 2) Ratio of pavement % 85 25 80 23 30 
 3) Covered ratio of electricity service % 100 100 100 95 100 
 4) Condition of solid waste management - No Good No Good Good No Good No Good 
G. Existing condition on water supply 
 1) Existence of water facilities in household - Dug well, Spring, 

Deep well 
Dug well, Spring, 

Deep well 
Dug well, Spring Dug well, Spring Dug well, Spring 

 2) Distance between house and water source m 170 60 350 30 320 
 3) Water consumption rate litre/hh/d 674 356 547 417 526 
 4) Condition in rainy season - Bad water quality Bad water quality Bad water quality Bad water quality Bad water quality
 5) Condition in dry season - Water shortage Water shortage Water shortage Water shortage Water shortage 
H. Consciousness on new water supply 
 1) Request of service level (house connection/public stand pipe) - House 

Connection 
House 

Connection 
House 

Connection 
House 

Connection 
House 

Connection 
 2) No. of population to be covered by the water supply project (Pop. 

of targeted village/total pop.) 
% 100 100 100 100 91 

 3) Willingness to connect by household % 100 100 100 100 100 
 4) Affordability of paying house connection fee by household VND/hh 259,615 309,821 289,634 248,750 240,625 
 5) Affordability of paying water charge by household VND/hh/M 21,945 25,208 28,502 22,238 22,502 
I. Financial condition of commune 
 1) year - 2004 2004 2004 2004 2004 
 2) Income VND/year 616,763,140 628,018,494 874,738,967 322,766,187 329,441,697 
 3) Outlet VND/year 592,763,140 608,101,900 763,670,500 326,226,187 295,151,280 
 4) Balance VND/year 24,000,000 19,916,594 111,068,467 -3,460,000 34,290,417 

hh: household  * ---- Statistical Year Book 2004 
M: month    **--- Statistical Yearbook Gia Lai 2004 
D: day 
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(3) Result of Baseline Survey of Dak Lak and Dak Nong Provinces 
Commune Name Krong Nang Ea Drang Krong Buk Ea Drong Kien Duk 

Commune No. D1 D2 D3-1 D4-1 D6-1 
A. Province/District information 
 1) Name of concerned Province - Dak Lak Dak Nong 
 2) Center of concerned Province - Buon Ma Thuot Gia Nghia 
 3) Population of the Province* person 1,687,700 385,800 
 4) No. of District in the province* - 12 + 1 town 6 
 5) No. of communes in the province* - 139 + 13 precincts + 13 towns under district 47 + 5 towns 

under district 
 6) Name of the concerned district - Krong Nang Ea Hleo Krong Puk Krong Buk Dak Rlap 
 7) Population of the district** person 111,206 107,759 211,029 153,590 88,862 
 8) No. of communes in the district** - 9 + 1 town 9 + 1 town 15 + 1 town 12 + 1 town 12 + 1 town 
B. General condition 
 1) No. of villages (Targeted villages for Phase 1) - 11 (10) 14 (12) 23 (7) 21 (16) 9 (8) 
 2) Population (pop.) person 11,102 19,465 14,769 10,120 7,450 
 3) Area (total) km  24.2 16.3 56.0 47.8 15.6 
 4) Area (residential) km  - 2.5 1.1 2.0 - 
 5) Pop. density (total area) pop/ ha 4.6 11.9 2.6 2.1 4.7 
 6) Pop. density (residential area) pop/ ha - 77.9 136.8 50.6 - 
 7) Pop. increasing ratio (2001 – 2005) % 1.7 - 1.2 1.6 - 
 8) No. of households (total area) hh 2,215 3,816 2,754 2,011 1,609 
C. Natural condition 
 1) Rainfall (province average)** mm/year 1,346.8 2,659.2 
 2) Elevation of the targeted area m 600 - 711 545 - 647 460 - 494 598 - 655 650 - 743 
D. Social Condition 
 1) Pop. of Ave. household person/ha 5.0 5.1 5.4 5.0 4.6 
 2) Pop. ratio (adult/child) % - - 40 / 60 - - 
 3) Pop. ratio (male/female) % 49 / 51 46 / 54 55 / 45 49 / 51 52 / 48 
 4) Ratio of disease % - 5 15 15 30 
 5) Infant mortality rate (U14MR) % 0.2 - - - 0.1 
 6) Under 5 mortality rate (U5MR) % 0.5 0.2 0.2 - 0.5 
 7) Main product - Coffee Coffee, Rubber, 

Pepper 
Coffee, Rice, 

Corn 
Coffee, Corn Coffee, Pepper, 

Small business 
 8) Income of household VND/hh/M 2,175,305 1,986,352 1,704,391 1,239,464 1,785,913 
 9) Medical payment VND/hh/M 97,625 90,455 97,500 131,829 95,238 
10) Electricity charge VND/hh/M 65,178 90,000 42,560 44,714 76,333 
11) School attendance rate (Primary school) % 99 98 98 95 100 
12) School attendance rate (Secondary school) % 90 98 98 95 98 
13) School attendance rate (High school) % 70 85 75 30 50 
14) School attendance rate (Over high school) % 60 20 50 10 5 
E. Accessibility 
 1) Distance between capital of province and the commune km 52 82 44 47 24 
 2) Access way - Good Good Good Partially paved Good  
 3) Traveling time minutes 60 100 50 50 30 
F. Existing infrastructure 
 1) Road length km 70 35 55 - 25 
 2) Ratio of pavement % 24 30 15 - 90 
 3) Covered ratio of electricity service % 90 95 70 70 90 
 4) Condition of solid waste management - No but planning Yes (4%) No Good No Good Yes 
G. Existing condition on water supply 
 1) Existence of water facilities in household - Dug well, 

Spring, Others 
Dug well, 

Spring, Others 
Dug well, 

Spring, Deep 
well 

Dug well, 
Spring 

Dug well, 
Rainwater , 
Deep well 

 2) Distance between house and water source m 190 500 20 110 40 
 3) Water consumption rate litre/hh/d 462 989 485 383 853 
 4) Condition in rainy season - Bad water 

quality 
Bad water 

quality 
Bad water 

quality 
Bad water 

quality 
Bad water 

quality 
 5) Condition in dry season - Water shortage Water shortage Water shortage Water shortage Water shortage 
H. Consciousness on new water supply 
 1) Request of service level (house connection/public stand 

pipe) 
- House 

Connection 
House 

Connection 
House 

Connection 
House 

Connection 
House 

Connection 
 2) No. of population to be covered by the water supply project 

(Pop. of targeted village/total pop.) 
% 95 85 48 80 98 

 3) Willingness to connect by household % 100 100 100 100 100 
 4) Affordability of paying house connection fee by household VND/hh 300,000 378,125 321,500 275,000 310,795 
 5) Affordability of paying water charge by household VND/hh/M 20,511 26,668 22,458 16,758 33,239 
I. Financial condition of commune 
 1) year - 2004 2004 2004 2004 2004 
 2) Income VND/year 1,034,093,000 1,519,644,748 1,086,030,213 893,937,092 837,256,000 
 3) Outlet VND/year 974,149,000 1,597,439,720 1,028,900,273 709,891,981 780,380,000 
 4) Balance VND/year 59,944,000 -77,794,972 57,129,940 184,045,111 56,876,000 

hh: household  * ---- Statistical Year Book 2004 
M: month    **--- Statistical Yearbook Dak Lak/Dak Nong 2004 
D: day 
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11. Geophysical Survey 
 

(1) Purpose of Geophysical Survey and Specification 
Since there are survey results, conducted during JICA M/P and F/S on physical detection and 

well drilling in all communes where the construction of new wells are planned, the electrical 
detection, as physical detection, is carried out supplementary. The purpose of detection and the 
specification are shown below: 
 

Purpose of Geophysical Survey 
Confirmation of the depth of the base rock layer 
Clarification of the composition of underground layers 
Confirmation of aquifer 
Decision of the best drilling point 
  

Specification of Geological Survey 
Survey Method: Horizontal Electrical Sounding (HES) in every sites and additionally 
Vertical measurement is used on the three sites. 
Electrode Array: Schlumberger Array 
Survey Depth: 40m, 60m and 80m   
Survey Site: 28 sites of new wells planned for construction 
Survey Line Length: 300m (distance between measurement points 10m) as the basis   
Survey Equipment: TD2000 (made in Vietnam) 
Results: Location map of measurement lines and Sectional plans of comparative resistively 

 

(2) Topography and Geology of Each Site and Result of Survey 
1) K2-3 (Dak Su) 

 

Topography 
The North East side and South West side of the site are the hills with the 
elevations of about 750m and 693m. The site is located in the low land with the 
elevation of about 640~650m held between these hills. 

Geology 
According to the K2A boring, the gneiss is the base rock and the younger 
deposit, consisted of clay and sand, is distributed with the layer thickness of 
about 17m. 

Aquifer 
In the weathered zones and developed fractures of the younger deposit and the 
base rock, the aquifer can be found. (Q=104 L/min) 
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Result of Survey 

The survey was carried out at 3 sites where new 3 wells are planned for construction. In this 
Basic Study, the target geology is mainly the basalt. However, only in Kon Tum Province, there 
is little distribution of the basalt and the younger deposit is distributed on the base rock. 
Therefore, since it is important to specify the depth of the base rock, the vertical measurement 
was also used only at this site. 

 

 
2) G1 (Kong Tang) 

 

Topography The commune is located on the relatively flat land with the elevation of about 735m

Geology In the mountain that is the North side of the planned site, the granite is distributed, 
but it is confirmed that the basalt is distributed until the depth of 150m. 

Aquifer In the porous basalt and the fractured basalt, the aquifer can be found.(Q=224 
L/min) 

 
Result of Survey 

The results of the horizontal detection in the depths of 40m, 60m and 80m around the point of 

planned well site show the values of 100～300Ωm although it is uneven. It is assumed that the 
aquifer is relatively satisfactory. 

 
 
 

Result of 
Vertical 
Measurement 

The depth of aquifer (including the weathered zone of the base rock) is 
assumed as follows: K2-3(1)…30m, K2-3(2)…50m,  K2-3(3)…50m 

Result of 
Horizontal 
Electrical 
Sounding 

K2-3(1)…The comparative resistively value in the depth of 40m shows 
approx. 700～1,000Ωm and it is assumed that the hard rock base is detected. 
Among them, the planned well site shows the relatively low value of 427Ωm 
which implies rather developed fractures and indicates the most suitable 
location for well drilling. The comparative resistively value in the depth of 
60m also shows almost the same tendency. K2-3(2)…The comparative 
resistively value in the depth of 40m shows approx.100～250Ωm from the 
starting point 70m to the point of planned well site and it is assumed that near 
here is aquifer. At the side of the finishing point from the point of planned well 
site, the comparative resistively value is bigger which implies the hard rock 
base.The comparative resistively value in the depth of 60m also shows almost 
the same tendency. K2-3(3)…The comparative resistively values in the depth 
of 40m and 60m show the low value only at the point of planned well site 
which means the developed fracture zone in the base rock, and show the high 
value at the other points which means the hard base rock. These data indicate 
that the position is most suitable for the well drilling. 
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3) G2 (Nhon Hoa) 

 

Topography Towards the 4 directions, the hills with max. elevation of 425m form the lands of 
gentle slopes. 

Geology According to the JICA well, the basalt is distributed until the depth of 165m and, 
further deeper, the hard sandstone is distributed. 

Aquifer 
In the porous basalt and the fractured basalt, the aquifer can be found. (Q=120 
L/min)  
Note: To the South West for 1.4km from the JICA well, there is the monitoring well 
of LK67T. 

 

Result of Survey 
 

6 locations are planned for well sites in this commune. 
 

G2-1…The comparative resistively values show approx. 20～75Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

G2-2…The comparative resistively values show approx. 30～100Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

G2-3…The comparative resistively values show approx. 30～60Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

G2-4…The comparative resistively values show approx. 100～180Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

G2-5…The comparative resistively values show approx. 150～320Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

G2-6…The comparative resistively values show approx. 15～20Ωm.  
It shows slightly low values as an aquifer. 

 
4) G3 (Chu Ty) 

 

Topography 
The ridge with the elevation 430～450m is extending to the East and the West and 
the branch of swamp is eroding this ridge from the South to the North. The 
residential area exists mainly on the ridge. 

Geology According to the JICA well, the basalt is distributed until the depth of 150m. 

Aquifer In the porous basalt mainly, the aquifer can be found. (Q=220 L/min) 

 
Result of Survey 
 

Around the planned well site, the comparative resistively values show approx. 100～300Ωm.  
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It is assumed that the aquifer is relatively satisfactory. 
 

5) G4-1 (Thang Hung) 

 

Topography From the North East (elevation 650m) to the South West (elevation 560m), the 
ridge exists with gentle slope. 

Geology According to the JICA well, the basalt is distributed until the depth of 164m and, 
further deeper, the granite is distributed. 

Aquifer Mainly, in the porous basalt and the semi-weathered basalt, the aquifer can be 
found. (Q=180 L/min) 

 
Result of Survey 

 

Around the planned well site, the comparative resistively values show approx. 200～300Ωm.  
It is assumed that the aquifer is relatively satisfactory. 

 
6) G5-1 (Nghia Hoa) 

 

Topography 
The commune is on the ridge located between the north-side river and the 
south-side river, both of them flowing to the West. Topographically, its undulation 
is relatively high. 

Geology According to the JICA well, the basalt is distributed until the depth of 156m and, 
further deeper, the accumulated rock of Neogene is distributed. 

Aquifer 
Mainly, in the porous basalt and the semi-weathered basalt, the aquifer can be 
found. (Q=120 L/min) 
Note: To the South West for 1.5km from the JICA well, there are the monitoring 
wells of C2a,C2b,C2c,C2o. 

 
Result of Survey 
 

Around the planned well site, the comparative resistively values show approx. 50～70Ωm.  
It is assumed that the aquifer is relatively satisfactory. 

 
7) D1 (Krong Nang) 

 

Topography The relatively flat land with max. elevation of 710m is extended and eroded by the 
river flowing to southeastwards. 

Geology According to the JICA well, the basalt is distributed until the depth of 140m. 

Aquifer 

In the porous basalt and the fractured basalt, the aquifer can be found. (Q=240 
L/min) 
Note: To the West for approx. 450m from the JICA well, there is the deep well 
(d=85m) of Health S. Center but it is said that the well is dried up in the dry 
season. Moreover, to the East for approx. 1km from the JICA well, there is the 
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spring of which the inhabitants take good care. 

 

Result of Survey  
 

2 locations are planned for well sites. 

D1-1…The comparative resistively values show approx. 100～180Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

D1-2…The comparative resistively values show approx. 30～100Ωm.  
It is assumed that the aquifer is relatively satisfactory. 
 

8) D2 (Ea Drang) 

 

Topography The hill with the elevation of 600 ~ 650m is eroded by 2 rivers and its branch 
swamp. 

Geology According to the JICA well, the basalt is distributed until the depth of 103m and, 
further deeper, the granite is distributed. 

Aquifer 

In the porous basalt, the fractured basalt and the weathered upper zone of the 
granite, the aquifer can be found.  
Note: To the South for approx. 200m from the JICA well, there are 3 deep wells of 
the rubber factory. These 3 wells were drilled before the drilling of JICA well. The 
drilling depth is 120m and the pump up water volume is approx. 90 ~ 150 L/min. 
Moreover, to the East for approx. 600 ~ 700m from the JICA well, there are 
another 2 deep wells (d=120m). According to these existing wells, although the 
result of pump up water volume from JICA well is as little as 27 L/min., the pump 
up water volume of this site is assumed as 156 L/min. in the F/S. 

  

Result of Survey 
 
6 ~ 7 locations are planned for well sites. 

D2-1…The comparative resistively values at the planned well site show approx. 20～35Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

D2-2…The comparative resistively values at the planned well site show approx. 35～60Ωm.  
It is assumed that the aquifer is relatively satisfactory.  

D2-3…The comparative resistively values at the planned well site show approx. 70～300Ωm.  
It is assumed that the aquifer is relatively satisfactory. 

D2-4…The comparative resistively values at the planned well site show approx. 140～250Ωm.  
It is assumed that the aquifer is relatively satisfactory. 

D2-5…The comparative resistively values at the planned well site show approx. 20～100Ωm.  
It is assumed that the aquifer is relatively satisfactory. 

D2-6…The comparative resistively values at the planned well site show approx. 45～70Ωm.  
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It is assumed that the aquifer is relatively satisfactory. 

D2-7…The comparative resistively values at the planned well site show approx. 60～200Ωm.  
It is assumed that the aquifer is relatively satisfactory. 

 
9) D3-1 (Krong Buk) 

 

Topography The site is located on the ridge with the elevation of 500 ~ 470m, sloping gently 
southwards. 

Geology According to the JICA well, the basalt is mainly distributed until the depth of 
61.3m and, further deeper, the Jurassic base rock is distributed. 

Aquifer 
In the porous basalt, the fractured basalt, the weathered upper zone of the Jurassic 
rock and the lacustrine sediments among the basalt, the aquifer can be found. 
(Q=288 L/min) 

 
Result of Survey 
 

1 location is planned for well site. 
 

The comparative resistively values show approx. 20～50Ωm.   
It is assumed that the aquifer is relatively satisfactory. 

 
10) D4-1 (Ea Drong) 

 

Topography 
The rivers flow down at the both sides of the ridge sloping gently southeastwards. 
The planned well site is located on the skirt of the east side ridge with the elevation 
of 600~623m. The JICA well is located on the skirt of the west side ridge with the 
elevation of 615m. 

Geology According to the JICA well, the basalt is distributed until the depth of 147.5m and, 
further deeper, the Jurassic base rock is distributed. 

Aquifer In the porous basalt and the fractured basalt, the aquifer can be found.  (Q=186 
L/min) 

  

Result of Survey 
 

2 locations are planned for well sites. 
 

D4-1…The comparative resistively values show approx. 20～30Ωm.   
It is assumed that the aquifer is relatively satisfactory.  

D4-2…The comparative resistively values show approx. 50～100Ωm.   
It is assumed that the aquifer is relatively satisfactory. 
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11) D6-1 (Kien Duc) 

 

Topography The erosion by rivers and branch swamps is developed and its undulation is rich 
topographically. 

Geology According to the JICA well, the basalt is distributed until the depth of 170m. 

Aquifer 

In the porous basalt and the fractured basalt, the aquifer can be found.  
Note: In this commune, 3 deep wells were drilled (d=150m) by DPC and the 
small-scale water supply system is under operation. The pump up water volume 
from these 2 wells is 420 L/min. (1 well is not operated due to a trouble.) 
Moreover, other several deep wells are being used privately. According to these 
existing wells, although the result of pump up water volume from JICA well is as 
little as 15 L/min., the pump up water volume of this site is assumed as 180 L/min 
in the F/S. As mentioned above, since there are many existing deep wells in the 
central part of the commune, the planned well site is selected on the ridge line 
extending from the south to the north along the west side of the commune. 

  

Result of Survey 
 

D6-1…The comparative resistively values at the planned well site show approx. 46～162Ωm. 
It is assumed that the aquifer is relatively satisfactory.  
D6-2…The planned well site and its neighborhood are located on the ridge zone.  

The comparative resistively values at the depth of 40m show approx. 400～500Ωm that is 
rather large as the aquifer. Accordingly, the ground water may not be found sufficiently 
around until here.  
The comparative resistively values at the depth of 60m and 80m show approx. 210～230Ωm 
and it is assumed that the aquifer is relatively satisfactory.  

D6-3…The comparative resistively values at the planned well site show approx. 70～300Ωm. 
It is assumed that the aquifer is relatively satisfactory. 
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