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IEC
JICA
MARD
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MPI
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ODA
O&M or O/M
PC
P-CERWASS
PMU
PPC
RWSS
S/IW
UNICEF
VND
WB
WATSAN
WMU
WSU
d
hr
JPY
kg
kw
|
mL
min
m
mm

2

m
m3
S

2005 10

Asian Development Bank
Basic Design
Basic Human Needs

Center for Rural Water Supply and Environmental Sanitation

Commune People’s Committee
Danish International Development Assistance

Department of Agriculture and Rural Development

Detailed Design

District People’s Committee

Economic Internal Rate of Return
Exchange of Notes

Financial Department

Financial Internal Rate of Return

Final Report

Feasibility Study

Gross Domestic Product

Information, Education and Communication
Japan International Cooperation Agency
Ministry of Agriculture and Rural Development
Minutes of Disscussions

Ministry of Construction

Ministry of Education and Training
Ministry of Finance

Ministry of Labour, Invalid and Social Affair
Ministry of Transport and Communication
Master Plan

Ministry of Planning and Investment
National Rural Water Supply and Sanitation
Official Development Assistance
Operation and Maintenance

People’s Committee

Provincial CERWASS

Project Management Unit

Province People’s Committee

Rural Water Supply and Sanitation

Scope of Work

United Nations Chirdren’s Fund
Vietnamese Dong

World Bank

Water Supply and Sanitation

Water Management Unit

Water Supply Unit

day

hour

Japanese Yen

kilogram

kilo Watt

liter

milli-liter

minute

meter

millimeter

Square meter

Cubic meter

second
1US$ 110.54
1VND 0.00697












2000 8
National Rural Clean Water Supply and Sanitation Strategy up to Year 2020

(NRWSS)
> 2020 60
> 2010 85% 60
NRWSS (MARD) )
2006 2010 8,631 VND 1,726
VND 13 2005
3 356 VND
209 VND 68 VND 183  VND
3 830 VND™ 1,726  VND
2006 2010
900 99 225 415 161
7,267 796 1,815 3,353 1,303
14,405 1,578 3,606 6,643 2,578
1,249 137 312 576 224
14,152 1,555 3,545 6,519 2,533
10,432 1,141 2,598 4,816 1,877
( VND) 863,133 94,867 215,794 398,000 154,877
NRWSS
2002 7
13
4
JICA 20060 9 12 10 31

* Decision No. 3600/QD-BNN-KH, 2000 9 6
- 135  VND 295 VND 400 VND




2006 13 3 24
NRWSS
(CPC)
CPC
(P-CERWASS)  CPC
(CERWASS)
5 CERWASS
2006 2007 2008 2009 2010
11 14 14 14 14 67
VAD 1,650 2,100 2,100 2,100 | 2,100 10,050
13 13 10 8 6 50
wo | 2,600 2,600 2,000 1,600 1,200 & 10,000
16 38 39 38 39 170
VND 1,920 4,560 4,680 @ 4,560 @ 4,680 & 20.400
25 23 20 25 20 113
w | 3,500 3,220 2,800 3,500 @ 2,380 = 15,400
65 88 83 85 79 400
wp | 9,670 12,480 11,580 11,760 10,360 55,850
CERWASS
3 5

2005




K3-1 Dak Ui G1 Kong Tang G2 Nhon Hoa D2 Ea Drang D4-1 Ea Drong
3 259 636 1,075 1,572 668
(2010 ,m*/day)
1 1 1 - 1
- 1 6 2
(Km) 2.2 7.9 5.3 4.9
PH
PH PH
9om® 216m* 360m® 540m® 228m®
45m®>=<2 108m*>=<2 180m3>=<2 270m®><2 114m3>=<2
- 1 2 1 - -
38.7m° 50m®
38.7m®><1 50m®><1
(Km) 5.0 26.5 38.6 51.8 27.2
624 1,738 2,181 3,874 1,583
NRWSS 5
200m
CERWASS
0JT
1.
1-1 1
DTH 200m
1-2 1 30.0m*/min
2.41MPa
1-3 1 /
200 L/min>20m
200 L/min><15m
1-4 1 200m
2.
2-1 1 6><4 12t 6.2m
6.0t 9.5m PTO
2-2 1 240 L/min><70m, 576 L/min><50m
:10kVA, AC380V
1
2-3 1




22.6

44,974 1.4
60
5
21
>
>
>
>
>
CPC
Needs)
CERWASS

Management Unit=PMU

20.1 2.5

31

16 21
20 6.3

BHN(Basic Human

MARD CERWASS

Project

CERWASS
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1-1-1

9 2000

(1) National Rural Clean Water Supply and Sanitation Strategy up to Year 2020  (NRWSS)
2000 8 National
Rural Clean Water Supply and Sanitation Strategy up to Year 2020

» 2020 60
» 2010 85% 60
>
> IEC
>
>
>
NRWSS
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(2) National Strategy Program for Hunger Elimination and Poverty Reduction (NSPHEPR)

1998 2000 2001 2005
©)
NRWSS (MARD) 1
2010 8,631 VND 1,726 VND
13
3000 VND 2005 6
3 356 VND
209 VND 68  VND
183 VND 3 830  VND?
1,726 VND
1.1 2006 2010
900 99 225 415 161
7,267 796 1,815 3,353 1,303
14,405 1,578 3,606 6,643 2,578
1,249 137 312 576 224
14,152 1,555 3,545 6,519 2,533
10,432 1,141 2,598 4,816 1,877
( VND) 863,133 94,867 215,794 398,000 154,877
1 Decision No. 3600/QD-BNN-KH, 2000 6
2 135 VND 295 VND 400 VND
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1-1-2

1-1-2-1
2005 50
(@)
1)
73 93 67
(UNICEF)2005
6 1.2 1.9
2004 51
3,995 146,964 1 36
7 1
5 3,483 87
10 20m 13
5 6
202 5
1
135
12 725 75  VND 480 40
100 VND 70
1.2
2000 2001 2002 2003 2004 i293
( ( ( ( ( (
VND) VND) VND) VND) VND) VND)
541 8,869 586 9,548 691 9,214 282 13,589 260 9,993 3,995 72,575
56 7,024 42. 6,421 32 6,687 40 10,773 36 8,791 3100 58,127

484 1,709 543 1,927 659 2,527 239 2,377 224 941 3,483 11,934|

1 141 1 1,200 0 0 3 439 3 261 202 2,514|

16,384 6.19%/19,171 6.9%]14,817 5.2%|16,722 5.7%12,050 4.2%

31.6. 84,204 37.3 103,375 41.3 118,192 45.9: 134,914 51.0 146,964 51.0 146,964

CERWASS
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1.3

VND
(Dug Well)
2)
1.4
(2004 )
89
472 (300to 1,000 / )
12
107,275
5,101
168 (168 wells for 22 projects, 500 to
1,500 persons/system)
52% (2001 2005 2010 85% (6.6%
4%) )
CERWASS
@
UNICEF
1.5
0 1(0) 0 1(0)
1(0) 2(0) 3(0) 6(0)
2(2) 0(0) 8(4) 10(6)
44 0 0 4(4
18(0) 0 6(0) 24(0)
0(0) 0 18(0) 18(0)
2(2) 0(0) 8(4) 10(6)
4(4) 0 0 4(4)
19(0) 3(0) 27(0) 49(0)
25(6) 3(0) 35(4) 63(10)
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(ADB) Nogc Hoi Sa Thay

Dak Ha Dak Glei Kon Ray 2005 10
®
2000 10
2005 50
1-1-3
@
1986 6
90 9 1997
4._8%
2000
6.8%-2002 7.0%-2004 7.6%= 10 7.6%
2
2003 44
GDP 10
1.1 (A) 1993 2002 (B) GDP

1-5



(A) 1993

2002 (B) GDP

70

60 [

50

40

30

Total

12
Infrastructure Investment

10 | N\

Urban

Rural

\\\s ¢ /ﬁ

GDP Growth
20 | 4 F
10 f 2 b
0
1993 1998 2002 1993 1998 2002 0 o © N o > ° o N -
Food Poverty General § § § § § § § § §
( Vietanm General Statistical Office)
1.1
@ 4
D
4
1.2% (D3-1: Krong Buk) 9.1 K3-1: Dak Ui
10
1.6 4 2004
1,000
) @) | € 7km*)
366.1
(0.4%) 126.8 34.6 239.3 65.4 38
1,095.9
(1.3%) 289.6 26.4 806.3 73.6 71
1,687.7
2.1%) 374.7 22.2 1,313.0 77.8 129
385.8
(0.5%) 49.6 12.9 336.2 87.1 59
( ) 82,032.3
(100%) 21,591.2 26.3 60,441.1 73.7 249
( Statistical Yearbook 2004)
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2)

1.2
GDP
70 3 2
4
GDP

100%
90%

80% mK]
70%
60%

50% |2
40%
30%

20% - (1
10%
0%

DAK LAK DAK NONG VIET NAM
( Statistical Yearbook 2004)
GDP 2004
3)
90
15,000VND/m®
4)
4
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(CPC)

4 10
1.7 1999
1 2 3 4 5 6 7 8 9 10 11
Bo Y 223 20 12 15 18 19 17 56 23 29 14 0 0
Dak Su (K2)* 116 17 13 16 16 5 7 9 11 11 4 7 0
Dak Ui (K3)* 115 0 0 0 4 3 21 59 8 6 14 0 0
Dak Hring (K4)* 341 32 11 20 9 46 51 54 41 43 34 0 0
Sa ghia 24 0 0 1 1 6 6 4 6 0 0 0 0
Chu o eng 124 2 1 5 10 15 12 15 41 16 2 5 0
943 71 37 57 58 94 114 197 130 105 68 12 0
( Medical Centre)
Remark * -----
5)
CPC
Water Management Unit = WMU
6)
CPC
7
5 D6:

1-8




Kien Duk 80 D4-1: Ea Drong 4

5 135
2000  VND ( 420 VND)
©)
8,9,10,11
D
CPC
3,925 G5-1: Nghia Hoa
19,465 D2 : Ea Drang 1 4 6.2

1-9



1.8

/
(km*)
/
K2-3 : Dak Su 122.2 14 3,967 999 4.0
K3-1 : Dak Ui 107.0 11 5,704 1,118 5.1
K4-1 : Dak Hring 98.0 13 6,985 1,490 4.6
G1 : Kong Tang 17.5 13 6,825 1,437 4.7
G2 : Nhon Hoa 58.9 14 11,298 1,830 6.2
G3 : Chu Ty 18.3 8 7,838 1,764 4.4
G4-1 : Thang Hung 33.3 7 5,154 1,024 5.0
G5-1 : Nghia Hoa 21.1 6 3,925 850 4.6
D1 : Krong Nang 24.2 11 11,102 2,215 5.0
D2 : Ea Drang 16.3 14 19,465 3,816 5.1
D3-1 : Krong Buk 56.0 23 14,769 2,754 5.4
D4-1 : Ea Drong 47.8 21 10,120 2,011 5.0
D6 : Kien Duk 15.6 9 7,450 1,609 4.6
2)
3
ons )y | oomor y @ N/ ) (%)
K2-3 : Dak Su 362,179 35,405 9.8% 28,667 7.9%
K3-1 : Dak Ui 795,192 29,300 3.7% 16,850 2.1%
K4-1 : Dak Hring | 1,194,635 38,024 3.2% 28,188 2.4%
Gl : Kong Tang 1,276,254 46,921 3.7% 57,250 4.5%
G2 : Nhon Hoa 2,387,885 62,325 2.6% 67,195 2.8%
G3 : Chu Ty 1,540,005 56,087 3.6% 50,525 3.3%
G4-1 : Thang Hung | 1,296,238 56,000 4.3% 96,550 7.4%
G5-1 : Nghia Hoa | 1,126,460 38,684 3.4% 95,612 8.5%
D1 : Krong Nang 2,175,305 65,178 3.0% 97,625 4 _5%
D2 : Ea Drang 1,986,352 90,000 4 _.5% 90,455 4.6%
D3-1 : Krong Buk | 1,704,391 42,560 2.5% 97,500 5.7%
D4-1 : Ea Drong 1,239,464 44,714 3.6% 131,829 10.6%
D6 : Kien Duk 1,785,913 76,333 4.3% 95,238 5.3%

1-10




3)

135
G3 Chu Ty D4-1 (Ea Drong)
1.10 CPC
1.10

(km) Q) (km) (D) (%)
K2-3 : Dak Su 65 90 25 — 30 20 100
K3-1 : Dak Ui 35 45 21 70 100
K4-1 : Dak Hring 30 40 30 10 79
G1 : Kong Tang 30 40 24 85 100
G2 : Nhon Hoa 55 50 36 25 100
G3 : Chu Ty 60 90 80 80 100
G4-1 : Thang Hung 30 35 30 23 95
G5-1 : Nghia Hoa 25 30 27 30 100
D1 : Krong Nang 52 60 70 24 90
D2 : Ea Drang 82 100 35 30 95
D3-1 : Krong Buk 44 50 55 15 70
D4-1 : Ea Drong 47 50 - - 70
D6 : Kien Duk 24 30 25 90 90

1-11




1-2

2001 1 2002 8

1-2-1

» 2020

1-2-2

€))
2020 20 46

2002

F/S

25 207,800

@

2010 25

1-2-3 F/S

€y
M/P 18 21

@
21 17
1 K41

®
13.7

usS

1-12

7

20

21
19,400m3/

21
2020

M/P

100



*

Water Supply Unit: WSU

1-13

®)
2
5
10
®)
FIRR 21
EIRR 10
21
@)
2 G2 K3-1 K3-1
IEC
@ 2
21 14
3

1 K2-3 G2 G3-1 D1 D2 12

2 K4-1 Gl G4-1 D3-1 DB 60

3 K3-1 G5-1 G6-1 D4-1 16

K1-1 K2-1 G7-1 D3-2 D4-2 D5-1 D7 56
IEC
1EC 4 6




®

BHN
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1-3

o

@

®

©)

®)

2002 7
3
1 13
13 92,079
UNICEF
200m 250m

2002
la Rsiom G6

1-15

14

13



1.11

4 13
200m
4WD
1-4
1991 10
2003 905.57 793.30
56.50 55.77 2003
9,253.93 1,092.31 557.54
2004 4
2
(€D)
m3/
1993 1995 122,000 30,000 38.15
1999 2001 46,000 9,700 28.26
2003 2005 75,400 7,700 20.56
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@

3.10 2000 1 13 2003 1 12
M/P F/S 1996 1997
M/P F/S 1998 1999
M/P F/S 2001 2002
M/P F/S
©)
2 2004 3 31 33.08
1-5
@ (UNICEF)
1982
NRWSS CERWASS 20 2005
&) (DANIDA)
1998 CERWASS
NRWSS
P-CERWASS
DAN1DA IEC
DANIDA P-CERWASS
7 DANIDA DAN 1DA
13 JICA
2006
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® ()

) (WB)
26 132 District

®) (ADB)
ADB ADB 6 District 5 District
Ngoc Hoi Dak Ha Kon Plong Dak Glei Sa Thay 2015
2005 Dak To
1.12 ADB
2015 2020 m3/
2015 2020

Dak Glei 10,264 9,238 11,841 11,841 1,000 1,850

Ngoc Hoi 7,424 6,682 8,690 8,690 700 1,500

Dak Ha 17,824 16,042 20,562 20,562 1,800 3,500

Sa Thay 18,822 16,940 21,820 21,820 1,900 3,500

Kon Plong 6.345 5,710 7,355 7,355 650 1,200

60,679 54,612 70,268 70,268 6,050 11,550

1-18









2-1

2-1-1

o
MARD

State Management Unit

Functional Unit

NRWSS

c
MARD
P-CERWASS
(MARD)
4
2
CERWASS
MARD
(VP1) MOF -
MOH .
MOC -
MOSTE -
MOET -

2-1

MOC
CERWASS
CERWASS

Non Business and



| Vice Ministers (x 4) |
I

State Management Units | | Non Business and Functional
- Planning and Projection Department - Informatics Center for Agriculture and Rural
- Finance Department - National Agriculture Extension Department
- Science and Technology Department - Rural water and Hygiene Department
- International Cooperation Department - Vietnam's Agriculture News
- Legislation Department - Agriculture and Rural Development Magazir
- Organization and Personnel Department
- Agriculture Department

- Plant Protection Department

- Animal Healthcare Department

- Department of Agro-forest Processing and Salt Industry
- Forestry Department

- Forest Protection Department

- Water Resources Department

- Dyke and Flood Management Department

- Construction Management Department

- Cooperatives and Rural Development Department

- Inspectorate of the Ministry
- Office of the Ministry
2.1 MARD
() CERWASS
CERWASS 1982 10
MOLISA UNICEF
WATSAN

1995 CERWASS MOLISA MARD
CERWASS 84 40 44
CERWASS 2.2 Director 2 Vice Director 5

| Director '

Vice Director I Vice Director

Administration and Plannlng and Educatlo_n a’_‘d Technology Transfer Technical -
Financial Section International Communication Sta“.o " for Watgr & Technology Section
Cooperation Section Section Sanitation Section
2.2 CERWASS

2-2



®) P-CERWASS

P-CERWASS PPC DARD
CERWASS
P-CERWASS
1
P-CERWASS 4
| Director I
Chief Engineer Administration
. - Guard
2 Engineers - Driver
2.3 P-CERWASS
2)
P-CERWASS (G6-1: Krong Pa)
4

2-3

P-CERWASS

P-CERWASS

2.4



3)

P-CERWASS

| Director '

Vice Director

Technical &
Planning Dept.

Financial Dept.

Administration
Dept.

IEC Dept.

Drilling Team l| | Drilling Team 2| | Drilling Team 3| | Drilling Team 4|

2.4 P-CERWASS
P-CERWASS
38
P-CERWASS 1995
DANIDA
1EC
P-CERWASS
| Director l
I Vice Director |
Technical & Administration IEC Dept.

Planning Dept.

Consulting
Team

Dept.

2.5

2-4

P-CERWASS

DANIDA



4)

P-CERWASS 2004 6 P-CERWASS
2005
P-CERWASS DANIDA
Director
30
| Director I
Technical & Administration
Planning Dept. Dept. IEC Dept.
2.6 P-CERWASS
“4) DARD
DARD MARD PPC
P-CERWASS
P-CERWASS  Director 4 DARD
DARD
P-CERWASS DARD
DARD 2 DARD
ADB 150 VND DARD P-CERWASS
5) PC
Province District Commune
(CPC)  P-CERWASS
CPC
(DPC)
Chu Ty (G3) Kien Duk (D6-1) DPC

2-5



2-1-2

(€))
MARD MOF
(PPC) DPC CPC
CERWASS P-CERWASS
PPC DPC
CERWASS  P-CERWASS
6 2.1
2.1 2000 2005
VND ( uss ) VND uss )
2000 144 (9.1 92 ( 5.8)
2001 269 (17.0) 60 ( 3.8)
2002 215 (13.6) 85 ( 5.4)
2003 222 (14.1) 266 (16.8)
2004 226 (14.3) 209 (13.2)
2005 300 (19.0) 295 (18.7)
- CERWASS
@ P-CERWASS
2.2 2.8 3 4 P-CERWASS
P-CERWASS 2005 4
P-CERWASS 2004
P-CERWASS
DANIDA 75%
P-CERWASS

2-6



2.2 P-CERWASS 2003 2005

( VND)
2003 13,589 12,252 46 - - 1,291
2004 9,992 8,943 100 - - 949
2005 13,529 11,250 994 - - 1,285

2.3 P-CERWASS 2003 2005

( VND)
2003 140 - - 140 - -
2004 150 - - 150 - -
2005 170 - - 170 - -

2.4 P-CERWASS 2003 2005

( VND)
2003 11,865 4,009 1,368 1,588 135 4,765
2004 14,012 5,997 1,298 1,439 150 5,128
2005 29,458 16,353 1,935 1,844 255 9,071

2-7




2.5 P-CERWASS 2003 2005
( VND)
2003 3,430 2,215 384 687 - 144
2004 5,935 4,522 304 919 - 190
2005 8,441 6,454 923 1,000 - 64
2.6 P-CERWASS 2003 2005
( VND)
2003 30 6 13 4 - 7
2004 35 7 15 5 - 8
2005 40 8 18 5 - 9
2.7 P-CERWASS 2003 2005
( VND)
2003 16 - 13 1 - 2
2004 17 - 15 1 - 2
2005 24 - 18 1 - 5
2.8 P-CERWASS 2004
( VND)
837,256,000 780,380,000 56,876,000

2-8




2-1-3

CERWASS
P-CERWASS CERWASS
2 (Hydrology,Medicine)
8 (Hydrology,Water
55 Supply, Irrigation,Economics, )
P-CERWASS 2.9 DANIDA 1995
2004
P-CERWASS
DARD
2.9 P-CERWASS
1 (Master degree) -1 Irrigation
7 2 2) (Bachelor degree) —4 Geology,
Economy, Techinical
1) —8 Hydrogeology, Civil
27 30 Engineering, Water Supply, Economics
2) —12
80 (Bachelor degree) — Water
9 30 Supply, Hydrogeology, Finance, Accountancy, Civil
Engineering
—10 Irrigation, Economics
7 8 Hydrogeology, Water Supply
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2-1-4

@ UNICEF
5 30m
@
K3 40 K4 20 Gl %
D2 30 D6
15%
A
> 0% ( 70% ) K2 K3
K4 D4 60% GL G2 G3 G4 G5
> DI D2 D3 D6 50%
2.10
58% 66% 52% 36%
6% 56% 60% 81%
17% 44% 33% 60%
250 55% 48% 60%
JICA 20
(€]

D2 D6
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®

1,000
CERWASS 1995
1 ADB 5
24 18 6
> 24
>
>
>
> 10
>
CERWASS CPC
2.11 1990
Ea Phe (D3 ) 2,000 300 1996
Cu MGar Town D4 3,000 189 1998
Buon Trap D3 2,000 250 1996
Chu Ty Town G3 1,200 240 1992
Chu Prong Town G4 2,500 >300 1998
Dak To Town K4 n.a. n.a. 1998

2-11




2-2

2-2-1

€y

14

19
2 4 6
2m  6m
.12

. Dak Su(K2-3) 14
. Dak Ui(K3-1)

. Dak Hring(K4-1) 14
. Kong Tang(G1l) 19
. Nhon Hoa(G2) 14
. Chu Ty(G3) 19
. Tang Hung(G4-1) 19
. Ngia Hoa(G5-1)

. Krong Nang(D1)

. Ea Drang(D2) 14
. Krong Buk(D3-1) 14
. Ea Drong(D4-1)

. Kien Duc(D6-1) 14
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@

®

CPC

©)

®)

(®)

2-2-2
€y
18.5 27
1 8.4 14.8

11 4 5
27

@

3 5 33 37
1,347 2,476mm
10

2-13
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55,000km? 720km 60km

2,598m 2,405m
400 700m

®

100km 80km 90km
70km

2.13 2.7

*

G No.3
700m

2-14



2.13

()
© (B9 ..
(BN, Q)
/ (N)
®
S )
Q)
d)
®
©
Ordovician (0)
Cambrian
Cambrian
(PRy)
! (PR
(AR)
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\ D61 wite
Qy‘ ey 9 20 40 &Em
2.7
®)
«c )
2.14
m
(™ (m/day/well) (m*/day/m)
3 5 4.3 28.5
10 15 17 34
10 500 5.2 46.7
80 150 14 900 0.8 310
10 150 14 1,270 0.8 264
1.7 17.3
4.3 28.5
0.8 2.6
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2-2-3

@ 7/
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3-1
3-1-1
2002 8 NRWSS(National Rural Clean Water Supply and Sanitation
Strategy) NRWSS
> 2020 60
» 2010 85 60
» 2005
12
2005
NRWSS )
M/P F/S
3 306 1999 20 -
12.8 2000
M/P F/S
- District ADB
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3.1

900 99 225 415 161
7,267 796 1,815 3,353 1,303
14,405 1,578 3,606 6,643 2,578
1,249 137 312 576 224
14,152 1,555 3,545 6,519 2,533
10,432 1,141 2,598 4,816 1,877
( VND) 863,133 94,867 215,794 398,000 154,877
> MARD)
K3-1 Dak Ui, Gl Kong Tang,
G2 Nnoh Hoa, D2 Ea Drang, D4-1 Ea Drong, 44,974
NRWSS
3-1-2
3-1-2-1
NRWSS
P-CERWASS
CPC CERWASS
CERWASS
3 5
NRWSS
200m
CERWASS
NRWSS
15
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Dug Well
[ (Sallow Well) ] MARD CERWASS
1 2000

100m

— 500m
J l y ~ N

CERWASS 10000 soom
AP ‘:
2006 2010 400 N |
150 190 60 / P b i
10,000 / LT 3
200m / ’E 100m 46mm !
N |
] O e Y
o 4
/ o
[ oJT
[ P-CERWASS )
3.1
3 5 44,974
1.4
5 60
5 16 21 21
20 6.3
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3-2

3-2-1

o
> JICA

YV V V V

3-2-1-1

€y
13<

200m

@

WMU Water Management Unit

+350m  +750m
33

5 20m

3-4

37



3-2-1-2

€y

&)

Krong Pa

JICA

PVC
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®

3-2-1-3
P-CERWASS
CERWASS
CERWASS
€Y)
JICA 1
P-CERWASS Iy
Iy
P-CERWASS
@
2005
8
9

3-6

16



3-2-1-4

YV V V V

20.0 km 149.1 km
5 10 6

JICA
80 85%

1EC
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3-2-2

3-2-2-1
2010
>
»  NRCWSS 2010
> JICA 2010
> 2010
3-2-2-2
DWGNo.(1) (5)
2010 2000 2005
2010 52,910 NECWSS 85%
44,974
2010 2000 2005
2011
2010
2010 2020
3.2
() (%) ()
2005 2005-2010 (2010-2020 2010 2020
K3-1 Dak Ui 2,505 5 30 203 3,243 3,965
K3) ) (5,704) (7,386) (9,038)
Gl Kong Tang 6,668 3.70 2.30 7,996 10,038
G2 Nhon Hoa 11,479 0.80 0.80 13,521 16,809
D2 Ea Drang 19,465 0.30 0.30 19,759 20,360
D4-1 Ea Drong 7,600 8,391 9,454
2.00 1.20
o4y ( ) (9,644) (10,648) (11,996)
(K3,D4 ) 47,717 - - 52,910 60,626
*1 G2(Nhon Hoa) 2000 2003
*2 D2(Ea Drang) 2020 2 K.9, B.Le Da
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3-2-2-3

2010 2020
3.3
2010 2020
(%) 85 100
W 1) 60 60
3.4
Qu = > ><(1+ 10% + (10%))
< 2010 :85% 2020 :-100%
(Qav) 60L/ >
10%
10%
Qmax = (Qav)>< (1-3)
(V") g
max >
>
Orax = (Qmax)x (2-0)
(qmax)
2010 2020
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3.5 (2010 )
() () (%) (Qa:m*/d) | (Quax :M°/d) | (Gmax :m*/hr)
K3-1 |Dak Ui 3,243 85
2,757 199 259 22
(K3) |( ) (7,386) 37
Gl |Kong Tang 7,996 6,797 85 489 636 53
G2 |Nhon Hoa 13,521 11,493 85 827 1,075 90
D2 |EaDrang 19,759 16,795 85 1,209 1,572 131
D4-1 |Ea Drong 8,391 85
7,132 514 668 56
o4 () (10,648) 67
(K3,D4 ) 52,910 44,974 3,238 4,210 -
3.6 (2020 )
) () (%) (Qu:M*/d) |(Quay 2M*/d)| (G :M/NI)
K3-1|Dak Ui 3,965 100
3,965 285 371 31
(K3) [( ) (9,038) 44
G1 |Kong Tang 10,038 10,038 100 723 940 78
G2 |Nhon Hoa 16,809 16,809 100 1,210 1,573 131
D2 |EaDrang 20,360 20,360 100 1,466 1,906 159
D4-1|Ea Drong 9,454 9,454 100 681 885 74
(D4) |( ) (11,996) 79
(K3,D4 ) 60,626 60,626 4,365 5,675 -
3-2-2-4
3-2-2-5
16

@
D
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3.7

2)

a)

b)

JICA

JICA
JICA D2 Ea Drang JICA
3.7
2010
m3/day m3/day JICA
K3-1 Dak Ui 259 259 1
G1 Kong Tang 636 322 1 2
G2 Nhon Hoa 1,075 173 6 7
D2 Ea Drang 1,572 225 7 7
D4-1 Ea Drong 668 268 2 3
4,210 16 20
JICA
JICA
CERWASS




3)

3.2
11
3.8
FRP
20
12"
1
7 45m 14-3/4" ] [
‘/
10-5/8"
FRP 6"
em/ 4m/
1
DTH Q/
==
I==—"]
==
==
I==—"]
I==—"]
el FRP ) =1.0mm
== 4am/ 60 m
4m 6m
- 150 m 10-5/8" FRP
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3.8

(m)
300mm 240mm 110mm (mm) (m)

K3-1 Dak Ui J1 40 120 160 150 28

G1 Kong Tang | J1 112 38 150 150 40
N1 120 30 150 150 48

G2 Nhon Hoa | J1 110 60 170 150 34
N1 140 30 170 150 40
N2 140 30 170 150 40
N3 120 30 150 150 40
N4 140 30 170 150 40
N5 140 30 170 150 40
N6 120 30 150 150 40

D2 EaDrang | (J1) 120 60 180 150 48
N1 120 30 150 150 60
N2 120 30 150 150 60
N3 120 30 150 150 60
N4 120 30 150 150 60
N5 120 30 150 150 60
N6 120 30 150 150 60
N7 120 30 150 150 60

D4-1 Ea Drong| J1 120 60 180 150 60
N1 150 30 180 150 60
N2 150 30 180 150 60

J JICA N
4)
> JICA JICA
JICA D2 Ea Drang
JICA
D2

> JICA

>
3.9
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3.9

(m3/d) ‘m) ( ‘m) ‘m) ‘m)

K3-1 Dak Ui J1 259 665 663 647 627)0.18m3/min>79m><5.5kw

G1 Kong Tang J1 322 735 701 679 665|0.23m3/min>73m><5.5kw
N1 322 736 701 675 6660.23m3/min><82m><5.5kw

G2 Nhon Hoa J1 173 408 387 347 338]0.12m3/min><87m><3.7kw
N1 173 408 387 347 338|0.12m3/min>87m><3.7kw
N2 173 408 387 347 338|0.12m3/min><88m><3.7kw
N3 173 380 370 320 310/0.12m3/min><118m><5.5kw
N4 173 406 385 346 336/0.12m3/min><86m><3.7kw
N5 173 420 390 350 340|0.12m3/min>85m><3.7kw
N6 173 383 373 323 313]0.12m3/min>116m><5.5kw

D2 Ea Drang (J1) - 625 597 576 -
N1 225 583 555 523 513]0.16m3/min><141m><7.5kw
N2 225 566 555 515 496(0.16m3/min>150m><7.5kw
N3 225 565 555 515 495(0.16m3/min>150m><7.5kw
N4 225 560 550 505 490(0.16m3/min>161m><7.5kw
N5 225 554 550 500 484(0.16m3/min><165m><11kw
N6 225 552 545 497 482(0.16m3/min><167m> 11kw
N7 225 588 560 518 508/|0.16m3/min> 144m><7.5kw

D4-1 Ea Drong J1 268 615 593 563 545(0.19m3/min><117m>7.5kw
N1 268 623 610 565 553]0.19m3/min><112m><7.5kw
N2 268 600 590 545 530/0.19m3/min><139m><7.5kw

@

D
2)
3.10

3-14




3.10

(mm) (km)
K3-1 Dak Ui @100( ) 0.8( )
G1 Kong Tang @100 150 2.2
G2 Nhon Hoa @80 (250 7.9
D2 Ea Drang @125 150 5.0
D4-1 Ea Drong @100 125 4.9
20.8
®
D
3.11
3.11
PH
pH
(mg/l) (mg/l)
0.3 0.1 6.5-8.5
K3-1 Dak Ui 3.49 0.1211 7.19] o o o o
G1 Kong Tang 0.82 0.0130 5.30 = = =
G2 Nhon Hoa 0.21 0.1950 5.40 o o o
D2 Ea Drang 0.39 0.0410 6.42 o o o
D4-1 Ea Drong 3.76 0.0390 7.85| o = =
2)
a)
K3-1 JICA
>
> 15.7m?
> 5m3
259m*/day
16.5m/day
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b)

pH

pH
Tang 5.3 , G2 Nhon Hoa 5.4

120 150m/day
4 5m/day
10 30m/day

6.5 8.5
D2 Ea Drang(6.42)

pH
D4-1 Ea Drong

3-16

3.76mg/1

G1 Kong



//'Typelz

a Drong
ak Ui

AP
S
o m

.

///'7 Type2-1: pH

AN

G1 Kong Tang, G2 Nhon Hoa

o

///’ Type2-2: pH

D2 Ea Drang

3.3

3)
a)
3mg/1

3.12
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b)

3.12

, 259m3/day
K3-1 Dak Ui W1.5m><L1.0m><H3.5m>1
668m3/day
D4-1 Ea Drong W5.2m>=<L2.6m><H4.0m>=<2 ( )
3.13
K3-1 Dak Ui W2.8m><L1.0m><1
D4-1 Ea Drong W5.2m><L2.6m>H4.15m>=<2
120m/day K3-1 16.5m/
3.14 3.15
3.14
K3-1 Dak Ui W2.8m><L5.6m><1 A=15.68m* ( ; 16.5m/7 )
G1 Kong Tang W1.4m><L1.9m><2  A=2.66m*/ ( ; 120m/ )
G2 Nhon Hoa W2.0m><L2.3m><2  A=4.60m? / ( ; 120m/ )
D2 Ea Drang W2.9m><L2.3m><2  A=6.67m*/ ( ; 120m/ )
D4-1 Ea Drong W1.4m><L2.0m><2  A=2.8m/ ( ; 120m/ )
3.15

K3-1 Dak Ui

G1 Kong Tang

80mm><Q0. 4m3/min><H17m><3.7kw><1

G2 Nhon Hoa

80mm><Q0.69m*/min><H17m><3.7kw><1

3-18




D2 Ea Drang

200mm>< 150mm>< Q5. 0m®/min><H25m><45kw><2 1
D4-1 Ea Drong 125mm><100mm><Q2.. 1m®/min><H25m>< 15kw>< 2 1
c)
3.16
*
( ) (VND/m®)
14.5 11
8.1 23
* 1m3
3
3.17
(%) (32%)
K3-1 Dak Ui 0.154 kg/hr
G1 Kong Tang 1.138 kg/hr 0.829 kg/hr
G2 Nhon Hoa 1.921 kg/hr 1.400 kg/hr
D2 Ea Drang 2.808 kg/hr 2.046 kg/hr
D4-1 Ea Drong 1.192 kg/hr
(©))

3-19




D

3.18

3.18

K3-1 Dak Ui W3.0m><5.0m><H3.0m><2 90m3/2
G1 Kong Tang W4.0m><9.0m><H3.0m><2 216m3/2
G2 Nhon Hoa W4 .0m>=<15.0m><H3.0m><2 360m3/2
D2 Ea Drang W6.0m><15.0m><H3.0m><2 540m3/2
D4-1 Ea Drong W4.0m><9.5m><H3. 0m><2 228m3/2
2)
2.0
3.19

3.19

G1 Kong Tang

100mm><Q0.88m3/min>H15.0m><7.5kw><2

G2 Nhon Hoa

150mm><Q1.49m3/min><H17.0m><11.0kw><2

3)
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3.20

3.20

WA _4m><4_4m><H2_0m><1 38.7m3
G1 Kong Tang L W.L.+752.0m
W5.0m><5.0m><H2_0m><1 50.0m3
G2 Nhon Hoa L W.L.+432.0
4)
a)
b)
0.6kgf/cm2 3.21
.21
(mm) (km)
K3-1 Dak Ui @50mm  ¢p100mm 5.0
G1 Kong Tang @50mm  ¢p200mm 26.5
G2 Nhon Hoa @40mm  ¢@250mm 38.6
D2 Ea Drang @50mm  ¢@300mm 51.8
D4-1 Ea Drong @50mm  ¢@200mm 27.2
149.1
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®

3.22
(m)

K3-1 Dak Ui 624 12,480 624
G1 Kong Tang 1,738 34,760 1,738
G2 Nhon Hoa 2,181 43,620 2,181
D2 Ea Drang 3,874 77,480 3,874
D4-1 Ea Drong 1,583 31,660 1,583

10,000 200,000 10,000
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3-2-2-6

€y

16

@
D

CERWASS

2)

3)

200m
DHT

CERWASS
450mm

3-23

CERWASS

DTH

64

300mm

10-5/8”(270mm)

JICA




4)

3.23
1.
1-1 1
DTH 200m

1-2 1 30.0m*/min

2.41MPa
1-3 1 /

200 L/min><20m
200 L/min><15m
1-4 1 200m
2.
2-1 1 6><4 12t 6.2m
6.0t 9.5m PTO
2-2 1 240 L/min><70m, 576 L/min><50m
1
2-3 1
5)

a)

DTH
( ) 6x4

P.T.O
b)
DTH
:1.96MPa 200m
:0.45MPa 2.41MPa
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A
A 7(D?*-d?)
4
v
1,200 1,500m/min
Q mé/min
A m?
D m
D m
0.269m(10-5/8") 0.12m 4-3/4"
Q 1/4>7Ut> 0.21912 0.122 ><1,200 54.85m%/min
30m*/min
30m*/min
« )
c)
2
1
1
1
1
1
1
1
1
1
1
1

3-25
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d)

DTH

6.0t

DTH

PTO

1.18MPa

30 300A

DTH

A 240 L min><70m 5.5kW
B 576 L min><50m 7.5kW

37kVA

3-26

10.0m%*/min

10kVA 380V

6.2m

7.5kw

6.0m



L

310m

3-27



3-2-3

No.
DWG. NO(1) K3-1 Dak Ui
DWG. NO(2) G1 Kong Tang
DWG. NO(3) G2 Nhon Hoa
DWG. NO(4) D2 Ea Drang
DWG. NO(5) D4-1 Ea Drong
DWG. NO(6) K3-1 Dak Ui
DWG. NO(7) G1 Kong Tang
DWG. NO(8) G2 Nhon Hoa
DWG. NO(9) D2 Ea Drang
DWG. NO(10) D4-1 Ea Drong
DWG. NO(11) K3-1 Dak Ui
DWG. NO(12) G1 Kong Tang
DWG. NO(13) G2 Nhon Hoa
DWG. NO(14) D2 Ea Drang
DWG. NO(15) D4-1 Ea Drong
DWG. NO(16) (172)
(G1 Kong Tang, G2 Nhon Hoa, D2 Ea Drang, D4-1 Ea Drong)
DWG. NO(17) (172)
(G1 Kong Tang, G2 Nhon Hoa, D2 Ea Drang, D4-1 Ea Drong)
DWG. NO(18) Type-1 1/2 (G1 Kong Tang)
DWG. NO(19) Type-1 2/2 (G1 Kong Tang)
DWG. NO(20) Type-2  1/2 (G2 Nhon Hoa, D2 Ea Drang)
DWG. NO(21) Type-2  2/2 (G2 Nhon Hoa, D2 Ea Drang)
DWG. NO(22) (1/2)(D4-1 Ea Drong)
DWG. NO(23) (2/2)(D4-1 Ea Drong)
DWG. NO(24) Type-1 (K3-1 Dak Ui)
DWG. NO(25) Type-2 (G1 Kong Tang, G2 Nhon Hoa, D4-1 Ea Drong)
DWG. NO(26) Type-2 (D2 Ea Drang)
DWG. NO(27) (G1 Kong Tang, G2 Nhon Hoa)
DWG. NO(28) ( )
DWG. NO(29) (172)( )
DWG. NO(30) 272)( )
DWG. NO(31) (K3-1 Dak Ui)
DWG. NO(32) (G1 Kong Tang)
DWG. NO(33) (G2 Nhon Hoa)
DWG. NO(34) (D2 Ea Drang)
DWG. NO(35) (D4-1 Ea Drong)
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K3-1 Dak Ui
5=1:20,000
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G1 Kong Tang
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G2 Nhon Hoa
S=1:20,000

¢ G2 Nhon Hoa

el |
Nereat A\ elrerr—

2010 (m3/day .384,8
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