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Hong Bang, Le Chan Ngo Quyen

Kien An Do Son 209 kn?
©)
2020
2010
1.12% 2020 170 210
1999 65.9 2020
89.2 42%
GRP
2001-2005 2006-2010 2011-2020
GRP % 6.8 9.3 5.0
GRP % 77 10.9 5.0
Zone A ZoneB Kien An
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2020
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A 2010
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A 2011 — 2020

195 kn?

794,000
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20%
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240,000 2010
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Kien An

B

2011 - 2020

A

2010
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27 km
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1,103 ha
240,000
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(2010 )
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36,000 m*/
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010
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- 2010
- 2020

2001 2004
3 2.6 km
2001 2004
5 33 ha

1B

719,000 2010 859,400 2020

1,148 / 1,086
1,517 / 1,441
2020
660 240
11 ha 2001 — 2005
32.7 ha 2005 - 2014
20 ha 2015 - 2020

I (95%)

I (95%)
134
7,205
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4 Do Son 9
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2010
2020

(2)
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2001 2020
656.4 2020 2.6
49.4
2001 2020 705.8
305.1 10 400.7
10
2001 2020
(2001 — 2020)
1. 62.7
2. 238.6
3. 280.2
4. 2.9
5. 19.4
6. 52.6
656.4
(©)
1%
GRP
2010 3. 23.0 6.1
2020 41 30.8 8.2
GDP 3 5%
GRP
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2020
794,000
458, 000
197,400 m¥/ 86,200 m*/
Hong Bang Le Chan Ngo Quyen
2020 100% Kien An
Do Son 84% 90%
(2
2020
A 10 /5
127 ha 170 ha
(23 ha)
320 ha 10 /5 A
3
A 5,241 ha 575,000
2020
Kien An 2,670 ha 106,000
Do Son 3,950 ha 42,000
(4)
2000 409,000 2010 719,000
100%
610,000 Kien An 78,000
Do Son 31,000 2020
859,400
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BOD T-N T-P 10% SS 20%
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2010 BOD SS
723 % 86.4%
2020
BOD 435% SS 71.5%

211 FIS
FIS
I11.
3.1
An Kim Hai 10 km 49.1 2004-2009
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20 km 65.5 2004-2010
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761 / 4.6 2004
260 10.6 2004,2005
15 / 0.5 2004
130.3 2004-2010
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(1)
Northeast Southwest An Kim Hai

An Kim Hai Phoung Luu

A
1,103 ha
240,000 (2010 )
AnKimHal 10 km

Phoung Luu 24 ha
2004 2009

(2)

51 34
17

(3
1)
An Kim Hai
192,000 m* 375,000 m* 95 %
215 %

3.15 Phuong Luu
500,000 m®

790,000m° 58 %

11 kn? 46 ha
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5 2010
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2010 1.5%
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30 ) 15%
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5)
1,300
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3)
2010

1.6%
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240,000 (2010 )
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2004 2010
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2010
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24
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(1)

10.2%

4)

5)
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85%

4
608,000
761

2004
10

1.3%
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(2005 )
/ 2005
(43

2005 2014
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30

Do Son

(1,234

2.5%
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Trang Cat 3

Trang Cat Trang Cat
( 60 ha)

32.7 ha

528,000 (2005 )

2.6
2 2004 2005
10 2005 2014
Trang Cat 1
a5 /unitx 2 units)
(1 unit, 1.5 /)
Do Son 9 9
2004
8 2005 2012
@)
1
©)
1)
2005
60.8 94%
85% 3
Trang Cat 3 10
74% 18
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2010

0.93% 4.35%
30

3.3%

4)

5)

6)

35

(1)
1)

28%

4.0%

2020

85%

1.3%

0.92%
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4.5% GRP 2.7%
3)
2010
3.0%
2020 50% 18.7%
1.3% 30
85%
5.6%
%
a)
i) GRP(2010 ) 1.50
i) (2010 ) 3.00
b)
i) 5% /25 (2010 ) 11.32
i) +15% 56
(2004 )
4)
(2
1)

11.3%
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3%
85%
7.29%(2004
3
%
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i) (2010 ) 4.01
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) 5% /25 (2010 ) 15.32
i) +15% 7.2
(2004 )
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15.3%
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Government of Vietham/Public Institutions

DI
DARD
DOC
DOF
DOH
DOSTE
EMD
GOV
HP
HPPC
MOC
MOF
MOl
MOSTE
MPI
NEA
NIED
NIURP
PMU
SADCO
sC
SCPE
TEDI
TUPWS
URENCO
VIWASE
WSCO

Department of Industry

Department of Agriculture and Rural Development
Department of Construction

Department of Finance

Department of Health

Department of Science, Technology and Environment
Environmental Management Division

Government of Vietnam

Haiphong

Haiphong People’s Committee

Ministry of Construction

Ministry of Finance

Ministry of Industry

Ministry of Science, Technology and Environment
Ministry of Planning and Investment

Nationa Environmental Agency

National Ingtitute for Educational Development
National Institute for Urban and Rural Planning
Project Management Unit

Sewerage And Drainage Company

Steering Committee

Scientific Center for Population and Environment
Transportation Engineering Design Ingtitute
Transport and Urban Public Works Service

Urban Environment Company

Vietnam Institute for Water and Sanitation Engineering
Water Supply Company

International / Foreign Organizations

ADB
AIT
ASEAN

Asian Devel opment Bank
Asan Institute of Technology
Association of Southeast Asian Nations
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AusAID
CIDA
DIDC

EU
FINNIDA
IBRD (WB)

IFC
JBIC
JCA
NGO
OECD
SIDA
UNDP
UNICEF
UNIDO
WB
WHO

Australian Agency for International Development
Canadian International Development Agency

Department for International Development Cooperation of the
Ministry for Foreign Affairs of Finland

European Union
Finnish International Devel opment Agency

International Bank for Reconstruction and Devel opment
(World Bank)

International Finance Agency

Japan Bank for International Cooperation

Japan International Cooperation Agency
Non-Government Organization

Organization for Economic Cooperation and Development
Swedish International Development Agency

United Nations Development Program

United Nations Children’s Fund

United Nations Industrial Development Organization
World Bank

World Health Organization

Peculiar Abbreviationsfor this Study

City MP
DVEZ
NDA
NUA
ocCcC

SA

SMP

The Study

The JCA
Study Team

Others

ADWF
AIDS
AJ

Haiphong City Master Plan

Dinh Vu Economic zone

New Development Area

New Urban Area

Old City Center

Study Area

Sanitation Master Plan

The Study on Sanitation Improvement Plan for Haiphong City

The JCA Team for the Study on Sanitation Improvement Plan for

Haiphong City

Average Dry Weather Flow
Acquired Immuno- Deficiency Syndrome
Aerated Jokaso

viii



AL : Aerated Lagoon

AnA : Anaerobic Aerobic Process

ARI . Average Recurrence Interval

AS : Activated Sludge

ASP :  Activated Sludge Process

BOD : Biochemica Oxygen Demand

BOT : Built, Operate, Transfer

C . Carbon

CAS . Conventiona Activated Sludge

CCTV : Closed Circuit Television

CECS . Center for Environmental Chemistry Studies
CEST . Center for Environmental Science and Technology
CH, . Methane

Cl . Chlorine

CNMS : Customer Network Management System
CO; : Carbon dioxide

COD . Chemica Oxygen Demand

CPP : Contact Purification Process

CRES . Center for Regiona and Environmental Studies
CSO . Combined Sewer Overflow

Cw : Constructed Wetlands

DID . Densdy Inhabited District

DO :  Dissolved Oxygen

EAR : Environmental Awareness-Raising

EARET : Environmental Awareness-Raising, Education and Training
EE : Environmental Education

EIA : Environmental Impact Assessment

EMP . Environmental Master Plan

ES . Executive Seminars

F/S . Feasibility Study

FC : Fecal Coliform

GDP : Gross Domestic Product

GRP :  Gross Regional Product

H :  Hydrogen

HCMC . Ho Chi Minh City

HDPE :  High Density Poly-Ethylene



HIV : Human Immunodeficiency Virus

HPWSSP : Haiphong Water Supply & Sanitation Program
IDF : Intensity-Duration-Frequency

|EE :Initial Environmental Examinations

[UPM : Industria and Urban Pollution Management
LEP : Law on Environmental Protection

LM : Laboratory and Monitoring

M/P . Master Plan

MEIP : Metropolitan Environmenta Improvement Program
MT : Membrane Technology

MWSP . Maodified Waste Stabilization Pond

N : Nitrogen

NE : North East

NH4 : Ammonium

NRW : Non-Revenue Water

@) : Oxygen

O&M . Operation & Maintenance

oD : Oxidation Ditch

ODA . Officia Development Assistance

P : Phosphorous

PDWF : Peak Dry Wesather Flow

PP . Poly Propylene

PS : Pumping Station

PVC . Poly Vinyl Chloride

RBC . Rotating Biological Contactor

SEDS : Nationa Socio-Economic Development Strategy
SOE . State Owned Enterprises

SOP : Standard Operation Procedure

SP . Stabilization Pond

SPP Sewerage Priority Project

SS . Suspended Solids

STW . Sewage Treatment Works

SW . South West

SWM . Solid Waste Management

SWS : Solid Waste Services

SWTC : Solid Waste Treatment Complex



TC : Total Coliform

TCVN . Vietnam Standard

TEQ : Toxic Equivaents

TMS . Timeand Motion Survey

T-N :  Tota Nitrogen

T-P :  Tota Phosphorous

TSP :  Tota Suspended Particulate

TWAP :  Treated water from Aeration Pond

TWPP . Treated water from Precipitation Pond

UASB . Up-flow Anaerobic Sludge Bed (Reactor)

UFW : Unaccounted For Water

VAT . Vietnam-Australia Training Project

VCEP : Vietnam Canada Environment Project

VIP : Ventilated Improved Pit (Latrine)

WSP . Waste Stahilization Pond

WTP . Water Treatment Plant

WWTP . Waste Water Treatment Plant

1A : Vietnam Three Cities Sanitation Program: Haiphong Component
(Water Supply Phase 1)

2A : Vietnam Three Cities Sanitation Program: Haiphong Component
(Water Supply Phase 2)

1B : Vietnam Three Cities Sanitation Program: Haiphong Component

(Drainage & Sewerage)
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VND
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weight percent
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2020
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Haiphong Water Supply and Sanitation

(= FINNIDA) | Programme (HPWSSP) 1990 - 2000,
(Phase | - 111, 1V) 2001 — 2004

DIDC/WB Haiphong Water Supply and | 1994 - 1995
Environment Project Feasibility Study

DIDC/WB | Haiphong Water Supply and | 1996 - 1998
Environment Project (1A Water Supply
Project) Detailed Design

wB Haiphong Water Supply and | 1999 — 2002
Environment Project (1A Water Supply
Project) Construction

DIDC Haiphong 2A Water Supply Project | 1999 - 2000
Feasibility Study

DIDC/WB | Vietnam Three Cities Sanitation Project | 1997 - 1998
— Haiphong Component (1B Project)
Feasibility Study

DIDC/WB | Vietnam Three Cities Sanitation Project | 1998 - 2000
— Haiphong Component (1B Project)
Detailed Design

WB Vietnam Three Cities Sanitation Project | 2001 — 2005
— Haiphong Component (1B Project)
Construction

WB Strategic  Municipal  Solid  Waste | 1999 — 2000
Management Planning Project

CIDA Vietnam — Canada Environment Project | 1996 - 2005
(VCEP)

ADB Coastal and Marine Environmental | 1998 -
Management in the South China Sea

Netherlands / | Metropolitan Environmental | 2000 — 2001

AusAID/ WB | Improvement Program (MEIP)

WHO Pilot Project for Environmental Health | 1998 — 2000
in Ngo Quyen District

UNDB Pilot Public Administrative Reform | 1999 -
Project in Haiphong

AusAID /| Haiphong Pilot SOE Equaization | 1999 — 2001

IFC Project

JCA/IBIC Improvement Project of Haiphong Port | 1993 —

JCA/IBIC Improvement Project of National Road | 1994 — 1999
No.5

JCA/IBIC Improvement Project of National Road | 1997 —

No.10
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3.2

2 2000 6 2000
2 2000 10
2001 1
11
BOD SS T-N
40%
BODs COD SS T-N T-P
mg/L 5.46 40.43 75.63 13.72 1.29
mg/L 3.07 34.45 41.63 6.69 1.05
% 44 % 13 % 36 % 47 % 5%
* mg/L 25 35 80 15**
* TCVN5942-1995
** - NOs-N
BOD COD SS (TCVN
5945-1995)



3.3

BODs COD SS T-N T-P
mg/L 1733 405.4 83.8 1114 10.7
mg/L 224 91.6 45.0 76.0 9.6
% 86 % 77 % 40 % 30% 10 %
mg/L 50 100 100 60 6

SADCO

TCVNS5945-1995

SADCO
SADCO

PMU PMU

URENCO

PMU
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1.2
121

170 1.12
2020 210

(1999 ) 659 2020 89.2
42
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JICA

1999 2005 2010 2015 2020 | Area

(persons)|| (persons)| (persons)| (persons)| (persons)|  (km?

Study area
1. Hong Bang Dist. 97,565/ 103,715] 108,796 113:844| 118861 15.20
2. Ngo Quyen Dist. 171623l 177,017] 181,890] 186,765 191642 12.24
3. Le ChanDist. 146,204|f 151,036] 155327] 159,616f 163904 442
4. Kien An Dist. 73,001} 82594] 90432| 98,269] 106,107 26.70
5. Do Son Town 30,560] 33,580] 36,262| 38944| 41626 39.50
6. Quan Toan 4,161 4,994 5,827 6,410 6,993 5.00
7. Minh Duc 19,197)) 22806f 26,158 29,908] 33,658 15.62
8. Dinh Vu 1152
9. New Development Area 12,280 17,237 21216 25,197 29,179 2213
SA total 554591 592978| 625908| 658,954] 691969 152.33

Augmented area

South of Hong Bang
Nam Son Com. 6,288 7417 8,546 9,674] 10,803 3.99
An Dong Com. 14,608 17,440 20,076 22,371 24,654 6.77
South of Hong Bang Total 20,896/ 24,856] 28,621] 32,045 35457 10.76

South of Le Chan

Du Hang Kenh Com. 22801 28739] 34.046] 38776 43473 2.69
Vinh Niem Com. 11,102 15543| 19,984 24.424] 28865 5.63
South of Le Chan Total 33,903l 44282] 54,029 63200 72,339 8.32
Southeast of the City
Dong Hai Com. 16,180 19.604] 22,749 25508 28251 9.52
Dang Lam Com. 10,115 13.150] 16,184 19219 23265 4.62
Dang Hai Com. 7,522 0403 11283 13164] 15044 2.98
Nam Hai Com. 7,543 0429 11315 13200] 15,086 5.74
Trang Cat Com. 7971 8,755 0598 10277] 10955] 14.94
Southeast of the City Total] 49,.331f 60,340 71128] 81367 92601 37.80
Augmented Area Total 104,130] 129478 153779] 176,612] 200,397 56.88
Effective Study Area Total 658,721 722,456] 779,686] 835566 892,366] 209.21
[Hai Phong City [1,677,465[1,797,542] 1,909,322| 2,015,649] 2,120,692] 1,507.66 |
1.2.2
HPPC 2
2010
2010
5
HPPC
GRP
GRP , 2001 - 2020
2001-2005 2006-2010 2011-2020
GRP % 6.8 9.3 5
GRP % 7.7 10.9 5
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1.2.3

GRP

GRP
2000
1998 2000 2005 2010 2020
GRP 605 654 908 1419 2312
GRP 367 397 574 964 1568
HPPC 55 59 82 128 208
GRP 1 GRP
1 GRP
2005, 2010, 2020

2000
2005 2010 2020
1 GRP 505 743 1090
1 GRP 968 1540 2266
253 371 545
484 770 1133

1 GRP
GRP
GRP

2000
2005 2010 2020
GRP 699 1201 2022

3

HPPC
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Minh Duc DinhVu New Development Area

1.3
2020
1.3.1
4
2020
2020
2020 20
JFINNIDA 1A 2A
2020 195 kn?
2020 794,000
2020 197,400 m*/
2020 1301/ /
2020 20 %
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2020

A

Southwest Northeast

2010

2-7

Hong Bang

Le Chan

Ngo Quyen

Kien An

Do Son

Quan Toan

Minh Duc

New Development Area
Augmented Area
DinhVu

Minh Duc intake/WTP
Hoa Binh intake/WTP
An Duong WTP

Cau Nguyet WTP

Vat Cach WTP

Do Son WTP

Quan Vinh intake

100 %
100 %
99 %
84 %
90 %
40 %
9%
65 %
95 %
N/A

City Center, Vat Cach-Quan Toan,

Do Son, other

62.7
2001-2020

B

1103 ha

240,000 (2010 )
170 km

7.6 km

Southwest Northeast

4
6

2 :

An Kim Ha , 10 km

An Kim Ha

3



500 m

21 km

1 Cam

2 Cam

1 Du Hang
Phoung Luu 28 ha
Phoung Luu 24 ha

400 m

450 m

2001-2009

A 2020

5241 ha
575,000 (2020
2 ., bl ha
3 :
5.5km
8

Retarding basin 2
9 :
87 km
300 m
2011-2020

Kien An B

2670 ha
106,000 (2020
10 km

17 km

5km

7 :
2011-2020

238.6

1.3.3
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A 2010

1103 ha
240,000 (2010 )

36,000m*  (in 2010)
(CSO) 61

20 km

190 .

An Da (30 m*/min)

Vinh Niem

36,000 m*/
2004-2010

A 2020

5241 ha
575,000 (2020 )

71,000 m*  (in 2020)
CSO 60

35km

370 km

5

2 .

72,000 m*/

2011-2020

Kien An B

2670 ha

106,000 (2020 )
1 .(8,000m* )
2

3 .

160 km

2004-2020

Do Son B

3950 ha
42,000 (2020 )
2
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19.4
134
TCVN 5942-1995
1B
« )
5
135
1 2)

299.6
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2.9

49 km

2004-2020
Tien NgaLake 0.6 km
Sen Lake 0.4 km

An Bien-Mam Tom Lake 1.6 km
2001-2004

Tien NgaLake 2.3 ha
An Bien Lake 20.0 ha
Mam Tom Lake 2.1 ha
Sen Lake 2.0 ha

Du Hang — Lam Tuong Lake 6.6 ha
2001-2004

N/A
2001-2020

3)



Open system Closed system

2005 35 %
- 2000 630 / 471 I (75%)
- 2005 899 / 761 I (85%)
- 2010 1,148 / 1,086 I (95%)
- 2020 1,517 / 1,441 I (95%)
2010 4
100%
Do Son 2012
URENCO
- Hong Bang, Le Chan Ngo Quyen Trang Cat Site
- Kien An - 2001-2004:Trang Cat 2
- 2005-2011 7 An Lao
Truong Son 10ha
AnLao
- 2012-2020 9 An Hai
Van Uc 9 ha
- Do Son Do Son 2003
—2020 13 ha
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Trang Cat

1( ) 5ha 1998 -2001
2 11 ha2001 - 2005 (HPPC
3 32.7 ha 2005 - 2014 ( F/S
4 2015 - ( 60ha 20ha
( )
3
C )
18 (4 Do Son
9 9
)
4 Do Son
(2005 704,000 )
52.6 (2001 -2020 )
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211
1
Vat Cach Do Son
WSCO 1999 370,550
3 68% Kien An 35% Do Son
37% Minh Duc Dinh Vu An Hai
(2
111,000 m*/
1999
3 Central Kien An | Vat Cach | Do Son
Urban m?/ m?/ m?/ m?/
Districts
m®/
33,790 2,410 720 760 | 37,680
5,840 140 7107 140 6,830
2,240 60 310 600 | 3,210
5,530 1,070 150 520 | 7,270
47,400 3,680 1,890 2,020 | 54,990
40,000 10,500 3,800 1,910 | 56,210
87,400 14,180 5,690 3,930 | 111,200
1)
2) 2A
3
m®/ m°/
3 Quan Vinh | An Duong 60,000 ¥ 87,400
Kien An DaTo Cau Nguyet 60,000 ? 14,200
Vat Cach Vat Cach | Vat Cach 11,000 5,700
Do Son Song He Do Son 5,000 3,100
(New Ind. Area) Song He 800
136,000 111,200
An Duong
20-30%
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(4)

©)
5
1A
1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
% 71 69 68 64 57 54| 497
212
D 1A
1999 1A An Duong
2002
1A
Quan Vinh An Duong 3.7km DN 1000mm
pre-stressed
Quanh Vinh
An Duong 100,000m*/
27 km DN 300 - DN 600
15 40,000
May To 4,000m®
(2 2A
2A
5
Kien An Do Son Vat Cach 2002
2006
HoaBinh (10,000 M3/ )
Cau Nguyet 20,000 m3/ )
Quan Vinh An Duong
An Duong (4,000 m3)
Kien An 12 km Kien An (13,000 )
12 km (14,000
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Do Son 7km Do Son (1,000
)
Vat Cach 5km Vat Cach (3,500
2.2
i) i) iii)
5
WSCO
2020
1999-2020
unit; m¥/
1999 2 000 2 005 2010 2015 2020
A )
Urbanized area
Hong Bang ! 17 119 19718 26 293 31312 34 508 36 438
South of Hong Bank? 467 464 1599 3221 3995 4 669
Le Chan 27 712 29272 28 904 32 390 33736 33858
South of Le Chan® 0 0 2 881 7022 10 100 13672
Ngo Quyen 43 061 42 173 37372 42 319 43 465 43 501
Southeast of Ngo Quyen“ 0 0 1846 5178 8 386 13 057
88 359 91 627 98 895 121 442 134 190 145 195
101 456 106 831 117 362 143 984 157 990 171 247
B )
Developing area
Kien An 14 180 14 390 15073 15610 16 804 17 916
Do Son Town 3112 3095 4 209 6 041 7042 8 060
Quan Toan 280 300 580 941 1734 3173
17 572 17 785 19 862 22592 25580 29 149
18 924 19 188 22 363 26 823 31031 35681
C ’
Sub-urban area
Minh Duc 4 265 6 463 8270
DinhVu 1 1650 6 000 7 950 10 538
New Dev. Area 677 929 1 336 1817 2792 4229
677 940 2 986 12 082 17 205 23037
733 1031 3290 13 425 19131 25 660
106 608 110 352 121 743 156 116 176 975 197 381
121 113 127 050 143 015 184 232 208 152 232 588
1 Includes Nomuraindustrial area
2 Augmented Areal
®  Augmented Area?2
* Augmented Area 3
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(1)
2020
( 231 ). 4 (Hong
Bang Ngo Quyen Le Chan Kien An )
Do Son New Development Area Minh Duc Quan
Toan DinhVu
2)
2020
3)
WSCO
(4)
1999 50.3% 49.7%
2020 20-25%
2000 2005 2010 2015 2020
% 46 34 26 25 20
(1)
231 1A
2A
1) A
An Duong May To
Quan Vinh
Vat Cach-Quan Toan Hung Vuong
An Duong 4,000m°

Quan Vinh — An Duong
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2) B
Kien An

Cau Nguyet
HoaBinh

3) C

Do Son Song He- Cat Bi

HoaBinh
)

(Do Son New Development area

(2
( )
(2001-2020) 33.7
(2001-2020) 1.1
2020 0.27
2.5
2 1 2001-2010
2 2011-2020
2.6
2.6.1
(1) WSCO
1A WSCO
HPPC
N BOT
2.6.2
WSCO
2A
WSCO
2004
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Phuong

2020 1600

2.6.3
WSCO
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