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ADB Asia Development Bank 

BOO Build Own Operate 

BOT Build Own Transfer 

BT Build Transfer 

BTO Build Transfer Operate 

C/P Counter Part 

CAD Computer Aided Drawing (Design) 

Capex Capital expenditure 

COD Chemical Oxygen Demand 

CPC Commune PC (People’s Committee) 

CSR Compensation, Support and Resettlement 

DDT Dichlorodiphenyl-trichloroethane 

DI Ductile Iron (pipe) 

DMA District Metered Area 

DO Dissolved Oxygen 

DONRE Department of Natural Resources and Environment  

DPC District PC (People’s Committee) 

DOT Department of Transportation and Public Works 

DPI Department of Planning and Investment 

DSCR Debt Service Coverage Ratio 

EIA Environment Impact Assessment 

EIRR Equity Internal Rate of Return 

ENTEC Environmental Technology Center 

EPC Engineering, Procurement and Construction 

EVN Vietnam Electricity 

GDP Gross Domestic Product 

GL Ground Level 

HCMC Ho Chi Minh City 

HDPE High Density Polyethylene (pipe) 

HHWL High High Water Level 

HWL High Water Level 

IEE Initial Environmental Examination 

IMF International Monetary Fund  

JBIC Japan Bank for International Cooperation 

JICA Japan International Cooperation Agency 

JSC Joint Stock Company 

LEP Law on Environmental Protection 

LFDC Land Fund Development Center 

LWL Low Water Level 

M/P Master Plan 

MARD Ministry of Agriculture and Rural Development 



MOIT Ministry of Industry and Trade 

MONRE Ministry of Natural Resources and Environment

NRW Non Revenue Water 

MPI Ministry of Planning and Investment 

O&M Operation & Maintenance 

ODA Official Development Assistance 

OMWB Osaka Municipal Waterworks Bureau 

PC People’s Committee 

PCCP Prestressed Concrete Cylinder Pipe 

PE Poly-Ethylene (pipe) 

PIRR Project Internal Rate of Return 

PMU Project Management Unit 

PPC Provincial PC 

PPP Public–Private Partnership 

PS Pump Station 

SAWACO Saigon Water Corporation 

SCADA Supervisory Control And Data Acquisition 

SPC Special Purpose Company 

STA Station 

TOR Terms of Reference 

uPVC Unplasticized polyvinyl chloride (pipe) 

USD U.S. Dollar 

VFM Value for Money 

VISTA Vietnam, Indonesia, South-Africa, Turkey and Argentine 

VIWASE Viet Nam Water, Sanitation and Environment Joint Stock Company  

VND Vietnamese Dong 

WB World Bank 

WDP Water Distribution Plant 

WHO World Health Organization 

WSC Water Supply Company 

WSMP Master plan for HCMC water supply system up to 2025 (Ho Chi Minh City, 2012) 

WTP Water Treatment Plant 
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2-1.

JICA  
 

2-1-1

 
VISTA

 

 
 

2-1.  

  ( ) 
 7,162,864  2,667,817  
 2,095 km2 222 km2 
 3,419 km2 12,001 km2 

( ) 2009 2010 8 1  
 

  

2004 2013 GDP 5 7% 2013
5.4%

2011

2010
2012

GDP  
 

 

7.8% 7.6%
7.0% 7.1%

5.7% 5.4%
6.4% 6.2%

5.3% 5.4%
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2-1 Japan External Trade Organization, IMF  
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2011 2 24 11

2 20%
7 8% 10%

2011 17%
2012 11 12.4% 2013 GDP

5.5 8 2013 2012
11

 

 

2-2 Japan External Trade Organization, IMF  

 
2-1-2

SAWACO
1874 1975 Ho Chi Minh City Water Supply Company

2005 SAWACO SAWACO
2009 12  

2-3  

 

2-3. SAWACO  

 
 180 m3/day 152 m3/day

2014 9

9.1 9.5 8.9

11 11.2 11.2

15.8
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13.1

17.0

12.4

6.4 6.6
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2-2  

    2014

  
m3/     

Thu Duc  700,000 Dong Nai  
 

 
Binh An BOT  100,000  
BOO Thu Duc  300,000  
Tan Hiep  270,000 Sai Gon   
Kenh Dong  75,000 Kenh Dong  
Tan Phu  65,000    

 10,000   
 1,520,000    
 

 2
782 2013 General Statistics Office of Vietnam 2025 1,300

WSMP  
 

 
 

2-3. WSMP SAWACO  

 (2013 ) WSMP(2025 ) 
   
   
 782  1,300  
 152 m3  340 m3/  

 89  100% 
 34  25  
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JICA 4

2025
 

 

 

2-5.  

WSMP
WSMP

 
 

2-1-3

WSMP WSMP

2-4 2-8  
2-4.  

 2015 2025 

  
(l/person/day)   

(l/person/day) 
 100% 180 100% 180 
 98% 180 100% 180 
 98% 130 100% 180 

 WSMP table 8.4. 
 

.2-5  

 35 m3/ha/day
 5-10%  
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.2-6   

 5-10%  
 5-10%  

 
.2-7   

 2015 2025 

 (l/person/day)  (l/person/day) 
 15% 35 25% 35 
 15% 30 25% 30 
 15% 25 25% 25 

 
2-8.  

  (m3/day) 2025  
(ha) 

 2015 2025  
1 65,877 69,932 200,000 205,000 203,000  
2 152,187 218,709 600,000 650,000 625,000 124 
3 67,658 73,429 200,000 220,000 210,000  
4 60,536 71,680 200,000 210,000 205,000  
5 62,316 73,429 200,000 220,000 210,000  
6 89,023 101,401 280,000 300,000 290,000  
7 100,378 121,505 350,000 350,000 350,000 300 
8 151,340 162,592 450,000 480,000 465,000  
9 145,055 200,620 400,000 400,000 400,000 460 
10 78,340 87,415 240,000 260,000 250,000  
11 72,999 80,422 210,000 250,000 230,000  
12 137,403 157,566 450,000 450,000 450,000 28 

Phu Nhuan 62,316 66,435 180,000 200,000 190,000  
Tan Binh 149,559 153,850 420,000 460,000 440,000  
Tan Phu 151,151 158,813 400,000 465,000 433,000 134 

Binh Thanh 174,486 188,816 520,000 560,000 540,000 780 
Go Vap 176,266 202,803 500,000 670,000 585,000  
Thu Duc 163,014 198,188 550,000 550,000 550,000 151 
Binh Tan 197,256 216,334 550,000 550,000 550,000  
Cu Chi 170,000 274,000 700,000 800,000 750,000 1,215 

Hoc Mon 86,943 189,473 600,000 700,000 650,000 210 
Binh Chanh 120,928 252,441 700,000 800,000 750,000 248 

Nha Be 83,695 175,717 400,000 400,000 400,000 952 
Can Gio 31,274 74,430 200,000 300,000 250,000 105 

 2,257,160 2,603,939 6,900,000 7,450,000 7,176,000 1,977 
 492,840 966,061 2,600,000 3,000,000 2,800,000 2,730 

 2,750,000 3,570,000 9,500,000 10,450,000 9,976,000 4,707 
Cu Chi  2,580,000 3,296,000 8,800,000 9,650,000 9,226,000 3,492 

 table8-7 
(VIWASE) 

table8-8 
(VIWASE) 

WSMP 
table5.2

WSMP 
table5.2  table8-7 

(VIWASE) 
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2012 6
2025  

 
 

 

2-7. JICA  
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3  

 
  -
 1 2 10m  -
  -

 
JICA 2-8  
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2-9. WSMP 2025  
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2-9
JICA 2-10

7 5
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2-1  
 

 
2-11.  

 
JICA

Gia Dinh
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2-12 5
 

 

 
 

2-12.  
 

Gia Dinh
 

 
2-13.  

 
2-14 2-15 2025

1
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.2-14. Gia Dinh 2025  

 

 

2-15. Gia Dinh  

 
2-2-2 2017

2017 2017
WSMP
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2-16.  

 
2-16 2 1 WSMP
2 2013 2017

 
WSMP

WSMP

 
1

2-9
Thu Duc , Ben Thanh 1 1m3/

Tan Hoa Cho Lon
1  

1
 

 
2-9. 2009 1  

 Gia Dinh Thu Duc Nha Be Tan Hoa Phu Hoa 
Tan 

Cho Lon Ben Thanh

 
m3/  

100,000 110,000 69,156 56,016 87,200 200,000 105,205 

 120,000 100,000 83,270 112,000 86,127 290,000 65,000 
1

m3/ ,
 

0.83 1.10 0.83 0.5 1.0 0.67 1.62 
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WSMP
2015 2025

WSMP  
WSMP 2015

2013 WSMP 2015 2013
2-10 SAWACO  

 
2-10. 2017  

 

 
2017 2.65  m3/ 2-11

2.27 m3/  
 

2-11. 2017 SAWACO  
 (m3/day) 
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2017
 

 
2-2-3

 
2017

 
 

 
  -
  -
  -
  -

 

SAWACO
 

 
 

2-12.  

 
 

2-12 Thu Duc
 

 

2-17-1.  
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2-17-2.  

 
2-17-1,2 Tan Hiep

2 Tan Hiep
1 Thu Duc  

 

2-18.  

Tan Hiep Thu Duc
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2-19-1. 1  

2-19-1 a
b JICA  

 

 

2-19-2. 2  

2-19-2  
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Tan Hiep Thu Duc 2-20 2-21

 

 

2-20. Tan Hiep  

Tan Hiep

 

 

2-21. Thu Duc  

Thu Duc 2400mm

 
Tan Hiep 2017 JICA 2025

Thu Duc 2025 Thu Duc 2-23
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2-22.  

Thu Duc

 
3  

 
2-2-4

 
 Thu Duc  -
 Long An   -
 Binh Tan  -
 Nha Be  -
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3

SAWACO  
JICA

Gia Dinh
 

 
 

  -
  -
  -
  -

 
 

 
3-1.  

 
3-1.

Gia Dinh JICA 2025  
211,500 m3/

SAWACO
2.1

4 36,000m3  
 

 
3-2.  
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3-2.

3-2-1
  

SAWACO

 
JICA Gia Dinh

SAWACO Gia Dinh DOT
 

DOT

 
 

 
3-3.  
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SAWACO
 

 

 
3-4.  

3-3.
 

 
3-3-1

3-5  
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3-5.  

 
3-3-2

  

WSMP 2025 1200mm
1500mm

900mm
900mm  

 

  

SCFC
 

2.5mx2m 2  
 

  

Gia Dinh power supply company Gia Dinh Park 
Substation 22(15)kV Substation
WDP  

1

 
 

 

  

1  
 

  3 22(15)kV  50Hz -
  2,500kVA -
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2.  
 

  3 380V -
  3 380V -
  3 380V -
  2 220V -

 
3.  
 

 2 1  -
 

 

  

 
 

  -
  -
  -
  -
  -

 

  

 
 

  -
 12,000m3/ 36,000m3  -
 3  -

 

1in 1out
 

 

  

 
 

  -
  -
  -
  -
  -
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2 16
1.5m

1.5m  
 
 

3-3-3
3-6  

 
3-6  

 
 
3-4.

3-4-1
2 Gia Dinh

Gia Dinh Thu Duc
Thu Duc
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3-7.  

 

 
 

3-8.  
 

2017 Gia Dinh
3-9  
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3-9. Gia Dinh  

 
Gia Dinh Thu Duc

Thu Duc  

Gia Dinh 155,208m3/D
Gia Dinh 6,500m3/h  

 
3-10. Gia Dinh  

 
3-10 Gia Dinh

Thu Duc
 

Gia Dinh
100% 3-11 Gia Dinh

1.5  



 

31 

 
3-11. Gia Dinh  

 
Thu Duc Gia Dinh

2025
 

Tan Hiep
Tan Phu  

 

3-5.
2-2-3  

 Thu Duc  

Thu Duc Gia Dinh
Au Co D1,000mm Ly Thuong Kiet D1,000mm

 
2025 Gia Dinh Thu Duc

Ly Thuong Kiet D1,000mm
 

 

 Tan Hiep  

Tan Hiep Go Vap 12 Kenh Dong 
Project D1,500mm D2,000mm

JICA
WSMP2025 2017

 
 

 Thu Duc  
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 Long An  

Binh Chanh Long An
 

 

 Binh Tan  

 
 

 Nha Be  
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4

4-1.
SAWACO BOO

PPP ADB  

ADB
PPP

SAWACO
 

SAWACO
SAWACO PPP

PPP

PPP
 

 
 

4-1. PPP  
 

1)  
 

PPP
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4-2. PPP  
 

)  
 

PPP

 
 

)  
 

 
PPP

 
 

)  
 
PPP

 
 

)  
 
PPP
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4-3. PPP  

 
PPP SPC

SPC SPC
 

 
PPP

SAWACO
 

 
SAWACO

PPP

PPP  
 

4-2.
PPP

 

 

4-2-1
1)  

Law No. 59-2005-QH11

No.67 2014 QH13

5
15

3

 
 

2)  
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No.68 2014 QH13
51 51

23 1  

 
 

3)  

51

51
 

 
4)  

32
DPI

DPI  
 

 -

 
  -

 

4-2-2
2013 Law No.45/2013/QH13

55
Decree No.181/2004/ND-CP, Circular No.14/2009/TT-BTNMT

Decision
DONRE

DONRE DONRE
Decision

50  

SAWACO

DOT
 

SPC Decree 69/2009/ND-CP, 15 )  
BOT Decree 108 38 SPC

PPP
Decree 15/2015/ND-CP, 55 )  

 



 

37 

4-2-3
1)  

25% Decree 124/2008/NC-DP (Decree 
Detailing and Guiding the Implementation of a Number of Articles of the Law on the Enterprise Income 
Tax) 4-1

 
 

4-1.  
 15 10%  

 
4 100%  
9 50% 

 

1 4  0% 
5 9  5% 
10 15  10% 
16  25% 

 Decree No.124/2008/NC-DP (Detailing and guiding the implementation of a number of articles 
of the law on enterprise income tax) 

 
4-2-4

1 
 

 -
 

 -
 

  -
 

 

SAWACO
 

 

4-2-5 PPP
PPP Decree 108/2009/ND-CP Decree on 

Investment in the Form of Build-Operate-Transfer, Build-Transfer-Operate or Build-Transfer Contract  (
Decree 108 )  Decision 71/2010/QD-TTg Promulgating the regulation on pilot investment 

in the public  private partnership form PPP
Decree 108 BTO Build-Operate-Transfer BOT Build-Operate-Transfer

BT Build-Transfer
 

                                                        
 

1 15 16
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2015 2 14 Decree No 15 /2015/ND-CP 
Public Private Partnership Investment Form ( PPP ) 10

PPP

PPP PPP
PPP  

1)  BOT  

PPP 29  
Law on Public Procurement Decree Providing detailed guidelines on the 

implementation of a number of articles of the Law on Public Procurement on selection of investors (2014
10 22 ) PPP 7

3
30

90
30

120 6  
9 3

 
 

2)  

PPP
BOT 12 2

PPP  
 

 BOT  -
  -
  -
  -
  -

 
5%

 
 

3) F/S  

F/S PPP
 

JICA
 

 
4)  

BOT
5,000 VND 15% SPC  

5,000 VND a b
5,000 VND
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a. 1 5,000 VND 15  
b. 1 5,000 VND 10%  
 

FS  
 

5)  

F/S
F/S BOT

 
 

6)  

80%

 
 

7)  

PPP
BOT EPC Law 

No.61/2005/QH11 2 30%
EPC

 
 

8)  

PPP BOT  
 

9)  

 
 

4-3.
PPP SPC SAWACO SPC

 

4-3-1
PPP SAWACO

                                                        
 

2 
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PPP
SPC SAWACO

SAWACO

 

 

4-3-2

3  

 

SAWACO
 

 
 

SAWACO 1 2

 
 

 

 
 

 

 

4-4.

 

 
4-4-1

BOO Build Own Operate  
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BOO
 

 
BOT Build Own Transfer  

 
BOO

BOO  
 
BTO Build Transfer Operate  

 
 
BT (Build Transfer)  

 
 

4-4-2

 

BT
BT  

BOO
BOO  

BOT BTO BOT

SAWACO
 

4-2.  
 DB DBO BOT BTO BOO BT 
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4-4-3
PPP  

1)  

PPP

 
PPP

 
 

2)  

 
SAWACO

SAWACO
SAWACO
 

 
 

3) PPP  

PPP
SPC SAWACO

JICA  
 

4-4-4
 

 /  (Investor(s)/SPC) 

SPC
SPC

 
 

 SAWACO (Saigon Water Corporation) 

SAWACO F/S
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SPC
 

 Ho Chi Minh PC (Ho Chi Minh City People’s Committee) 

 
 

 DOT 

SAWACO
 

 

 DPI 

PPP
 

 

 DONRE 

 
 

  (lender(s)) 

SPC  
JICA PSIF

PSIF SPC
 

 

  (Contractor(s)) 

SPC EPC O&M SPC

 
 

4-4-5

PPP

PPP  

 

4-5.

4-5-1

SPC
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SPC EPC EPC
EPC

SPC
 

SPC

SPC
SAWACO

EPC

 

 

4-5-2

-A
-B

 

 -

EPC SAWACO
 

 -

 
 -
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4-3.  

(SA
W

A
C

O
PC

)

SPC 

E
PC

 
1 

  
     

-A 
or 

 

 

 

 2   
      

-A 
or 

 

 

 

4   
      -A  

 

5 EPC
 

EPC
 

      -A 
EPC

 
 

 6 
 

EPC        -A  
EPC EPC
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(SA
W

A
C

O
PC

)

SPC 

E
PC

7 
         -A  

 

7   

 

      
 

or 
 

 
 

8  

 

      -B  
 

 
9 

 

 

      -B  
 

10          -A 
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(SA
W

A
C

O
PC

)

SPC 

E
PC

12 
/  

SPC

 
      -A 

 

 

13 
/   

       -A  
 

 
14 

 
 

    
   -A HCMC-PC

 

15 
         -A  

16 
  

       -A
EPC  
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(SA
W

A
C

O
PC

)

SPC 

E
PC

 
17  

 
       -A  

18 
  

       -A EPC  

19 
  

     

-A 
or 

 

EPC  
 

20 
  

       -A  
 

 21  

 

       -A EPC  
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(SA
W

A
C

O
PC

)

SPC 

E
PC

 22         -A  

 

23  
 

       -A 

 
a)  
b)EPC

 

24          -A 
a)

 
b)  

25   
        EPC  

 
26 

 
        -A EPC  
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(SA
W

A
C

O
PC

)

SPC 

E
PC

 27 
         -A  

 
28 

 
 

       -A 
a)2

 
b)  

 29 
 

 

       -B  
 

 30            

 31 
 2

) 
       -A  
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(SA
W

A
C

O
PC

)

SPC 

E
PC

 32 
  

      -A 
a)  
b)

 

 33  
SPC

 
       -A  

 34  
       

-A 
or 

 
 

 

 35         
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(SA
W

A
C

O
PC

)

SPC 

E
PC

 36  
  

       -A  

 37         -B 
EPC

 
 

 38 
         -A  

 39 
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(SA
W

A
C

O
PC

)

SPC 

E
PC

 40           
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4-5-3

 

 
(1)  

NEXI
SPC SPC

SAWACO
 

 

(2)  

 
 

(3)  

 
 

(4)  

 
 

(5)  

O&M

O&M
 



 

55 

4-6.
  

3  
 

 Capex 20,181,000 USD 432,098 mil.VND 0.0000467 USD/VND  -
  -

4-4.  

 
 

 
 

  -
  -
 -

SAWACO
SAWACO SAWACO 10-20Bil.VND  

 

  

 
 

   -
   -
  -

 
4-5 mil VND  

 
 

2025
2017

9 2025  
 

  

 

Category Price(USD) Remarks
Equipment 3,588,000
Construction 8,510,000
Engineering 1,859,000
Others 1,796,000
Test Operation 1,863,000
Escallation 2,565,000 20% of Price increase

20,181,000
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4-7.

 

SPC 3 7
2

SPC  

 

4-7-1
  

World Bank
JICA(Japan International Cooperation Agency) ADB(Asia Development Bank)
JBIC(Japan Bank for International Cooperation)

 
 

 
 

  

World Bank JICA(Japan International Cooperation 
Agency) ADB(Asia Development Bank) JBIC(Japan Bank for International 
Cooperation)  

 
 

 
 

  

 

SPCForeign
Lender
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4-8.
PPP PPP

VfM PPP
SAWACO

VfM SAWACO
PPP  

 
4-8-1

SAWACO

PPP  

 
4-13. SAWACO PPP  

 SAWACO  PPP  
  

 
 

 
 

 

 

  

 

 

 

 
 

 
 SAWACO

 
 

4-8-2
PPP

PPP SAWACO
SAWACO  

 
4-8-3 PPP

 

SAWACO 2  

1
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SAWACO
 



 

59 

5

5-1.
SAWACO JICA

SAWACO
 

 

SAWACO 
 

 

 

SPC SPC
 

SPC

SPC SAWACO

SPC SAWACO
 

SAWACO  

  -
 JICA  -
  -
 SPC  -

 

JICA  

 

5-2.
 

  

SAWACO
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WSMP
WSMP WSMP

2 2017

 
 

 WSMP  

WSMP 729/QD-TTg 2012 6 19 2025
Decision729 1.7(c)

MasterProject 2010-2015
HCMC-PC SAWACO MasterProject

 
MTG

HCMC-DOT WSMP
HCMC-PC SAWACO Decision729

WSMP
 

 

  

SAWACO HCMC PC
HCMC PC HCMC DPI

HCMC PC Decision70 2010 QD-UBND 2010/10/17 1

HCMC DOT HCMC PC
 

HCMC DOT HCMC PC
HCMC DOT

HCMC DPI PPP
2015/2/14 15/2015/ND-CP 15

SPC
15 HCMC PC 15

 
HCMC-DOT

HCMC DPI
 

 
5-3.

 

 SAWACO MOU  

MOU MOU SAWACO

 
SAWACO
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MOU HCMC PC HCMC DOT MOC

SAWACO
 

 

  

 HCMC PC  

MOU SAWACO HCMC-PC
HCMC DOF HCMC DPI

 
HCMC PC MOU

 
 

 HCMC PC  

HCMC PC  
 

1)  

2)  

SAWACO HCMC-PC HCMC DPI

 
 

3)  

HCMC-PC
SAWACO
HCMC DOF  

HCMC PC
2012/75 / TTLT-BTC-BXD-BNNPTNT   

 
4) WSMP 

HCMC DOT SAWACO Decision729
WSMP HCMC 

PC HCMC DOT HCMC DOC HCMC PC WSMP
WSMP

 
 

5) SPC  

HCMC PC SPC 100% WDP SPC 100%
HCMC PC HCMC DPI

MPI MOC MONRE
 

 
6)  
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HCMC PC HCMC DOT DPI SPC
 

 

 PC  

HCMC PC SAWACO
HCMC PC HCMC PC

 
HCMC PC

 
 

   

4  
 

 WSMP-
 

 SAWACO  -
 SPC 100%-

 
 75/2012/TTLT-BTC-BX-BNNPTNT-

 
 

   

 
 

 MPI -
MPI PPP

 
 MOC -

30,000m3/
10,000m3/ MOC

  
 

155-4.
15 PPP

PPP
 

15 PPP
5-1
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6

EIA6-1.
Law on Environmental Protection  LEP

No.52/2005/QH11 EIA
Decree No. 80/2006/ND-CP No. 21/2008/ND-CP

No. 29/2011/ND-CP EIA
EIA  

DecreeNo.29/2011/ND-CP 10m EIA
EIA

Circular No.26/2011/TT-BTNMT EIA
JICA EIA TOR

TOR 6-1  

EIA 2014 6 18
EIA EIA DONRE

EIA DONRE  

  

 Environmental Technology Center (ENTEC) -
 439A9, Phan Van Tri Str., Ward 5, Go Vap Dist., Ho Chi Minh City -
 Tel : 84.8.39850540 Fax : 84.8.39850541 E-mail : entecvn@yahoo.com  -
  : Ass. Prof, Dr. Phung Chi Sy (Acting Director) -

 

 

6-2.
19 district 5 district District Ward 

Gia Dinh Park Phu Nhuan district Ward 9 Go Vap district and Ward 3
Tan Binh district Ward 2 Project Area Phu Nhuan District
6-1 Gia Dinh Park  

 
6-1. Gia Dinh Park SAWACO  
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Phu Nhuan District 4.7km

5 2 4 97
11 9 People's Committee of Phu Nhuan 

District (2010). Tourism planning and development in local of Phu Nhuan District until 2020)  

Phu Nhuan District 4.88 km2 175,631 2011 35,990 people/km2
15 Wards 2008
600 VND  

Phu Nhuan district 2 5 4 6 6 12
1 2 Phu Nhuan 

 

Phu Nhuan District 40 Avalokitesvara Bodhisattva Pagoda
 Vo Di Nguy 

 

 

6-3.
  

Gia Dinh Park 2 4m  
 

  
Gia Dinh Park 6-1  
 

 1: 7.7m 8.0 m -
 2: 4.0m. -
 3: 12.5m  -

 

6-1.  

    1 2 3 
1 Gravel  % 7.13 2.50 3.50 
2 Sand  % 50.75 72.50 72.63 
3 Dust  % 13.50 8.00 9.50 
4 Clay  % 29.13 18.00 14.38 
5 Natural humidity W % 13.34 15.75 16.80 
6 dry density k g/cm3 2.06 2.02 2.02 
7 Saturated density bh g/cm3 1.06 1.02 1.02 
8 Empty Coefficient eo  0.48 0.53 0.54 
9 Angle of internal friction  Angle 27o43' 31o34' 29o54' 
10 Adhesive force C kG/cm2 23.01 31.58 30.27 

 

  
28 C  

34.2oC (2000 )  20.8oC (2000 )  
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6-2.  

   
1 2 3 4 5 6 7 8 9 10 11 12 

2005 26.2 27.7 28.4 29.8 29.7 28.9 27.5 28.4 27.9 27.6 27.5 262 28.0 
2006 27.2 28.2 28.6 29.5 29.2 28.4 27.9 27.6 27.6 27.7 28.9 27.3 28.2 
2007 27.3 27.2 28.8 30.1 28.9 28.7 27.7 27.7 27.7 27.5 26.9 27.6 28.2 
2008 27.2 27.3 28.2 29.5 28.2 28.6 28.3 27.7 27.7 28.0 27.2 26.9 27.9 
2009 25.9 27.7 29.3 29.4 28.5 29.2 28.0 28.6 27.6 27.7 28.4 27.5 28.1 
2010 27.3 28.4 29.4 30.3 31.3 29.3 28.3 27.9 28.6 27.5 27.2 27.4 28.6 
2011 26.9 27.6 28.3 29.1 29.5 28.5 27.9 28.4 28.1 28.1 28.1 27.2 28.1 
2012 26.7 27.5 28.7 29.3 29.1 28.2 27.5 28.8 28.4 28.3 28.5 27.3 28.2 

 

1700 2300mm 6-3  
 

6-3. mm  

   
1 2 3 4 5 6 7 8 9 10 11 12 

2005 - - - 9.6 143.6 273.9 228.0 146.3 182.9 388.6 264.5 105.4 1,742.8
2006 - 72.7 8.6 212.1 299.2 139.4 168.6 349.0 247.7 256.1 16.1 28.9 1,798.4
2007 0.4 - 59.3 7.7 327.9 188.8 414.3 301.0 495.4 391.2 147.1 7.1 2,340.2
2008 9.5 1.5 58.9 127.0 246.9 147.2 331.2 297.8 202.6 165.6 167.1 57.8 1,813.1
2009 0.3 21.4 57.8 187.0 318.5 83.2 223.0 323.9 325.1 249.0 141.2 49.5 1,979.9
2010 23.0 - 3.9 9.9 8.8 160.0 294.3 400.6 373.7 321.8 379.9 40.3 2,016.2
2011 9.4 - 40.3 181.9 124.4 213.1 281.5 244.4 232.1 232.6 321.1 73.0 1,953.8
2012 8.4 - 41.3 167.9 224.4 243.1 284.5 246.4 322.1 275.6 341.1 75.1 2,229.9

 

  
5 KK01

4
6-4 3

TSP KK2 3 KK3 3 KK3 5
 

 
6-4.  

 (mg/m3) 
TSP SO2 NO2 CO H2S NH3 THC 

 * 0.3 0.35 0.2 30 0.042 0.2 5 

KK1 
1 0.09 0.038 0.021 2.18 <0.002 0.017 ND 
2 0.15 0.093 0.086 1.87 <0.002 0.012 ND 
3 0.20 0.074 0.054 1.72 <0.002 0.016 ND 

KK2 
1 0.09 0.062 0.047 1.64 <0.002 0.126 ND 
2 0.21 0.051 0.033 1.94 <0.002 0.131 ND 
3 0.31 0.065 0.051 2.83 <0.002 0.128 ND 

KK3 
1 0.11 0.043 0.025 1.15 <0.002 0.028 ND 
2 0.25 0.042 0.037 1.84 <0.002 0.031 ND 
3 0.39 0.038 0.027 2.15 <0.002 0.015 ND 

KK4 
1 0.09 0.026 0.015 2.76 <0.002 0.074 ND 
2 0.15 0.071 0.063 2.05 <0.002 0.094 ND 
3 0.27 0.041 0.034 1.23 <0.002 0.081 ND 

KK5 
1 0.10 0.062 0.047 1.82 <0.002 0.120 ND 
2 0.24 0.071 0.058 2.34 <0.002 0.120 ND 
3 0.33 0.058 0.045 2.16 <0.002 0.122 ND 
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Notes:

(*)Standard for TSP, SO2, NO2 and CO are from QCVN 05:2013/BTNMT: National technical regulation on 
ambient air quality, average 1 hours column; Standards for H2S, NH3, and THC are from QCVN 
06:2009/BTNMT: National Technical Regulation on certain hazardous substances in ambient air. 

 
 

  
6-5

 
 

6-5. dBA  

   LA50 
QCVN26 :2010/BTNMT

 

KK1 

1 06h-08h Max 56.0 

70 

Min 51.7 

2 11h-13h Max 49.4 
Min 47.8 

3 16h-19h Max 58.0 
Min 53.4 

KK2 

1 06h-08h Max 66.0 
Min 47.2 

2 11h-13h Max 50.2 
Min 47.1 

3 16h-19h Max 58.0 
Min 47.1 

KK3 

1 06h-08h Max 58.8 
Min 55.5 

2 11h-13h Max 49.7 
Min 47.3 

3 16h-19h Max 66.7 
Min 58.8 

KK4 

1 06h-08h Max 56.5 
Min 50.8 

2 11h-13h Max 50.3 
Min 47.5 

3 16h-19h Max 54.9 
Min 53.6 

KK5 

1 06h-08h Max 56.0 
Min 53.7 

2 11h-13h Max 49.8 
Min 47.2 

3 16h-19h Max 53.0 
Min 51.1 

: Environmental Technology Center (ENTEC), 2014 
Note: 
- QCVN 26:2010/BTNMT: National Technical Regulation on noise (at normally area from 6h to 21h). It 
regulated that the noise level at normally area from 6h to 21h is 70 dBA.  

 

  
6-6
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6-6.  

   X-Lva50 Y-Lva50 Z-Lva50 QCVN 27:2010/BTNMT

KK1 

1 06h-08h Max 27.0 27.8 28.6 

70 

Min 24.9 24.8 27.4 

2 11h-13h Max 25.7 25.3 27.7 
Min 24.0 23.4 26.4 

3 16h-19h Max 30.3 30.9 29.7 
Min 23.0 24.6 24.0 

KK2 

1 06h-08h Max 46.8 35.6 38.2 
Min 26.4 18.7 22.1 

2 11h-13h Max 25.2 25.8 27.8 
Min 24.2 24.2 22.5 

3 16h-19h Max 33.2 33.4 38.7 
Min 26.1 25.4 31.6 

KK3 

1 06h-08h Max 27.3 28.3 27.7 
Min 24.6 25.0 24.6 

2 11h-13h Max 25.5 25.2 27.9 
Min 24.4 24.3 22.3 

3 16h-19h Max 42.4 42.0 44.5 
Min 27.9 23.3 25.0 

KK4 

1 06h-08h Max 26.5 26.3 23.7 
Min 23.5 23.8 20.3 

2 11h-13h Max 28.2 24.4 38.1 
Min 21.1 22.5 25.9 

3 16h-19h Max 24.5 22.7 30.6 
Min 22.9 21.2 28.4 

KK5 

1 06h-08h Max 25.2 25.0 32.5 
Min 22.9 23.1 28.6 

2 11h-13h Max 24.6 24.8 31.6 
Min 23.7 23.5 29.1 

3 16h-19h Max 24.7 25.3 29.7 
Min 23.7 24.1 28.7 

Note:
QCVN 27:2010/BTNMT: National Technical Regulation on vibration (production, trade and services at 
normally area). It regulated that the vibration level at normally area from 6h to 21h is 70 dB. 

 

  
5

6-7  
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6-7.  

  
NN1 NN2 NN3 NN4 NN5 

 
1 2 1 2 1 2 1 2 1 2 

pH - 5.8 5.9 5.7 5.8 5.7 6.0 6.0 5.9 5.9 6.1 5.5 - 8.5 
The color Pt-Co 1 1 5 4 1 1 1 1 1 1 - 
Hardness MgCaCO3/l 25 25 25 25 25 25 15 15 25 25 500 

TDS mg/l 179 182 180 178 178 185 155 161 210 212 - 
Fluoride mg/l 1.06 1.08 0.61 0.65 0.46 0.48 0.51 0.55 0.61 0.64 1.0 
Chloride mg/l 84.5 54.8 84.6 84.8 84.6 84.4 40.9 50.5 86.4 86.2 250 
Nitrate mg/l 1.70 1.70 6.80 6.94 5.16 4.84 0.59 0.63 1.12 1.18 15 
Nitrite mg/l 0.006 0.006 0.003 0.003 0.004 0.004 0.003 0.003 0.005 0.005 1.0 
Sulfate mg/l 27 27 52 53 9 10 2 2 8 8 400 

Mn mg/l 0.014 0.015 0.039 0.041 0.042 0.04 0.057 0.057 0.024 0.026 0.5 
Total Fe mg/l 1.112 1.114 1.105 1.105 1.115 1.095 1.326 1.122 0.541 0.562 5.0 

Pb mg/l 0.008 0.008 0.005 0.05 0.007 0.007 0.002 0.002 0.003 0.003 0.01 
Zn mg/l 0.016 0.016 0.027 0.027 0.067 0.067 0.012 0.014 0.021 0.018 3.0 
Hg mg/l <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.001 

E. Coli MPN/100ml ND ND ND ND ND ND ND ND ND ND ND 
Total Colif. MPN/100ml ND ND ND ND ND ND ND ND ND ND 3 

QCVN 09:2008/BTNMT: National technical regulation on groundwater quality;Limit of detection regulated in the standards: Nitrite = 0.001 mg/l; Fluoride = 
0.05 mg/l; Hg = 0.0001 mg/l.
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6-8
 

 
6-8.  

No. 

 
Cd 

(mg/kg) 
Cr 

(mg/kg) 
As 

(mg/kg) 
Pb 

(mg/kg) 
Hg 

(mg/kg) 
Zn 

(mg/kg) TOC Oil 
(mg/kg)

 5 - 12 120 - 200 - - 

D1 1 1.24 2.86 1.01 18.12 1.64 0.65 2.8 1.1 
2 1.26 2.84 0.97 17.25 1.52 0.67 2.7 1 

D2 1 1.31 3.18 0.83 13.42 0.76 0.33 3.2 0.8 
2 1.34 3.14 0.71 11.24 0.71 0.29 3 0.9 

D3 1 51.47 0.22 0.57 14.73 2.06 1.11 4.1 1.2 
2 1.35 0.28 0.61 13.34 2.11 1.17 4.2 1.1 

D4 1 1.39 3.21 0.72 7.84 3.78 0.39 3.5 0.9 
2 1.43 3.54 0.78 6.97 2.93 0.35 3.7 0.9 

D5 1 1.28 2.14 0.83 4.55 0.75 0.41 2.9 0.7 
2 1.25 2.01 0.94 4.79 0.81 0.47 2.7 0.8 

 

  
Gia Dinh Park 34,410 m² 647 m²

700 Monkey Skull, Yellow 
Flamboyant, French tamarind, Cassia fistula Linn  

6-10
IUCN IA  Critically Endangered(CR) IB

 Endangered(EN)  Vulnerable(VU)
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6-9.  

17

 

20

21

123
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6-4.

6-4-1
 Law on Environmental Protection: LEP, NO.52/2005/QH11  

Law on 
Environmental Protection  LEP No.52/2005/QH11  

 
     

1   9  
2   10  
3 SEA, EIA   11  
4   12  
5   13  
6   14  
7   15  
8     

No. 55/2014/QH13 2015 1 1
EIA

 

 Decree No. 80/2006/ND-CP Circular 26-2011 TT-BTNMT No.29/2011/ND-CP  

EIA
EIA EIA

DecreeNo.29/2011/ND-CP
EIA  

 
 No.15 10m  -

 
Circular 26-2011 TT-BTNMT EIA
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 QCVN 08:2008/BTNMT - National technical regulation on surface water quality 
QCVN 38:2011/BTNMT - National technical regulation on surface water quality protection   of 
aquatic life 
QCVN 09:2008/BTNMT - National technical regulations on groundwater quality 
QCVN 14:2008/BTNMT - National technical regulation on domestic wastewater quality 
QCVN 40:2011/BTNMT- National technical regulations on industrial waste water 

 QCVN 06:2008/BTNMT - Air quality - Allowable maximum concentration of toxic substances in the 
ambient air 
QCVN 05:2013/BTNMT - Air Quality - National technical regulations on ambient air quality 

 QCVN 03:2008/BTNMT - National technical regulation on the permissible limits of heavy metals in the 
soil 
QCVN 43:2012/BTNMT - National Technical Regulation on sediment quality 

 QCVN 07:2009/BTNMT - The national regulation on classification of hazardous waste 
QCVN 50:2013/BTNMT - National technical regulation on wastewater leakage from solid waste 
landfills 

 
 

QCVN 26:2010/BTNMT - National technical regulation on noise 
QCVN 27:2010/BTNMT - National technical regulation on vibration 

 
Decision No.3733/2002/QD-BYT on 10 October 2002 about applications of 21 standards for safety and 
health 

 

6-4-2
EIA Ministry of 

Natural Resources and Environment MONRE
Department of Natural Resources and Environment DONRE EIA

DONRE EIA 2014 12 DONRE
EIA

 

DONRE 2003

6-5.

2
6-10  
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6-10.  

 
  

 4320  VND (20,181,000 USD) 
 

5090 VND (23,781,000 USD)  
* 17.8%  

  

 
 

 

  
 

  

 

20%

  

 

  

 

 

 
 

 

17.8%
 

 

6-6.
B C TOR
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6-11  



 

75 

6-7.
EIA 6-12  

6-12. EIA  

 -  
- CO2 SOx NOx  
-  (
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B- B- B- B- 
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D D N/A N/A 

D D N/A N/A 
D D N/A N/A 

B- D B- D 

D D N/A N/A 

D D N/A N/A 

D D N/A N/A 

D D N/A N/A 

D D N/A N/A 

D D N/A N/A 
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B- B- B- B- 
D D N/A N/A 

D D N/A N/A 

D D N/A N/A 
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B- B- B- B- 
D D N/A N/A 
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6-15.  
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6-4 Thu Duc
12

7-8 /  
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 16,661kW -
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25,281 16,661 1,492 4,745 2,383kW 
 

 

 D  

 

7-4  
 

 

7-4.  

 E  

 
SAWACO 2020

7-1  
 


	表紙
	目次
	略語集
	第1章　プロジェクト概要
	第2章　プロジェクトの目的と背景
	第3章　プロジェクトの検討
	第4章　事業性評価
	第5章　事業の実施と運営管理
	第6章　環境社会配慮
	第7章　本事業の効果と影響

