


  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following foreign exchange rates are applied in this study: 
 

US$1.00 = VND(Vietnam Dong)15,000 = JP¥125 
 

as of December 07, 2001 



  
 

 

 

 
Japan International Cooperation Agency (JICA) 

Ministry of Transport (MOT) 

 

 Main Report (III): Short-term Development Plan, etc.  

Final 
 

 

 

 

 

 

 

 

 

 

The Study on 
the Red River Inland Waterway 
Transport System 
in the Socialist Republic of 
Vietnam 
 

 

 

 

 

 

 

 

 

 

March  2003 

 

The Overseas Coastal Area Development Institute of Japan (OCDI) 

Japan Port Consultants, Ltd. (JPC) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















  
 

ABBREVIATION LIST 

 

 

AAGR  Average Annual Growth Rate 

ADB  Asian Development Bank 

AFTA  ASEAN Free Trade Agreement 

APA  ASEAN Ports Association 

ASEAN  Association of South East Asian Nations 

BCR  Benefit Cost Ratio 

BOT  Build, Operate and Transfer 

CCTDI  Consulting Center for Transport Development Investment under TDSI 

CCWACO Consulting Company of Waterway Construction under VN Waterway Construction Corp 

CFS  Container Freight Station 

CIF  Cost, Insurance and Freight 

CMB  Construction Consulting Company for Maritime Building under VINAMARINE 

CSW  Channel Stabilization Works 

CV  Cheval Vapeur (French expression, = HP: horse power) 

CY  Container Yard 

DC  Distribution Center 

DNC Canal Day - Ninh Co Canal 

DSI  Development Strategy Institute under MPI 

DWT  Dead Weight Tonnage 

EDI  Electronic Data Interchange 

EIA  Environment Impact Assessment 

EPZ  Export Processing Zone 

E/S  Engineering Service 

ETA  Estimated Time of Arrival 

FCL  Full Container Load 

FDI  Foreign Direct Investment 

FIRR  Financial Internal Rate of Return 

FOB  Free on Board 

GDP  Gross Domestic Product 

GOJ  Government of Japan 

GOV  Government of the Socialist Republic of Vietnam 

GPS  Global Positioning System 

GRT  Gross Registered Tonnage 

GSO  General Statistical Office 

GT  Gross Tonnage 

HCMC  Ho Chi Minh City 

HDI  Human Development Index 

HHWL  Highest High Water Level 



  
 

HNPC  Hanoi People's Committee 

HWL5%  5% Occurrence Water Level 

ICD  Inland Clearance Depot 

IMO  International Maritime Organization 

IRR  Internal Rate of Return 

IW  Inland Waterway 

IWMS  Inland Waterway Management Station 

IWPA  Inland Waterway Port Authority 

IWT  Inland Waterway Transport 

IZ  Industrial Zone 

JBIC  Japan Bank for International Cooperation 

JETRO  Japan External Trade Organization 

JICA  Japan International Cooperation Agency 

JP¥  Japanese Yen 

JPC  Japan Port Consultants, Ltd. 

LAD  Least Available Depth of waterway 

LAW  Least Available Width of waterway 

LCL  Less than Container Load 

LOA  Length Overall 

LSD  National Land Survey Datum 

LWL95%  95% Occurrence Water Level 

MARD  Ministry of Agriculture and Rural Development 

MIS  Management Information System 

MOC  Ministry of Construction 

MOSTE  Ministry of Science, Technology and Environment 

MOT  Ministry of Transport 

MPI  Ministry of Planning and Investment 

MWL  Mean Water Level 

N3  Confluence/Bifurcation 

NFEA  Northern Focal Economic Area 

MT  Metric Ton 

NPV  Net Present Value 

NOWATRANCO Northern Waterway Transport Corporation 

OCDI  Overseas Coastal Area Development Institute of Japan 

O-D  Origin and Destination 

ODA  Official Development Assistance 

PAX  Passenger 

PC  People's Committee 

P/L  Profit/Loss 

PMU  Project Management Unit 

PMU-Waterways Project Management Unit of Waterways 



  
 

Q  Water Discharge 

QGC  Quay-side Gantry Crane 

RO/RO  Roll-on Roll-off 

RTG  Rubber-Tired Gantry 

RRD  Red River Delta 

SBSTI  Shipbuilding Science & Technology Institute under VINASHIN 

SCF  Standard Conversion Factor 

SDL  National Survey Datum 

Sh  Hydraulic Section 

SOC  Ship Operation Cost 

SOE  State-owned Enterprise 

SPM  Suspended Particulate Matter 

SRV  Sea-cum-river Vessel 

SS  Suspended Solid 

S/W  Scope of Work 

SWR  Shadow Wage Rate 

TDSI  Transport Development Strategy Institute under MOT 

TEDI  Transport Engineering Design Incorporation 

TEDI-Port Port & Waterway Engineering Consultants under TEDI 

TEDI-Wecco Waterway Engineering Consultants under TEDI 

TEU  Twenty-foot Equivalent Unit 

US$  US Dollar 

VAT  Value Added Tax 

VCCI  Vietnam Chamber of Commerce and Industry 

VICT  Vietnam International Container Terminals 

VINALINES Vietnam National Shipping Lines 

VINAMARINE Vietnam National Maritime Bureau 

VINASHIN Vietnam Shipbuilding Industry Corporation 

VINAWACO Vietnam Waterway Construction Corporation 

VITRANSS Vietnam Transport Strategy Study 

VIWA  Vietnam Inland Waterway Administration 

VMRCC Vietnam Maritime Regional Coordination Center 

VMS  Vietnam Maritime Safety Agency 

VN  Vietnam 

VND  Vietnam Dong 

VOC  Vehicle Operation Cost 

VR  Vietnam Railway 

VR  Vietnam Register 

VRA  Vietnam Road Administration 

VTMS  Vessel Traffic Management System 



  
 

CONTENTS 

 

 

INTRODUCTION 

 

A Introduction............................................................................................ I - 1 

B Background of the Study ..................................................................... I - 1 

C Objectives of the Study ........................................................................ I - 2 

D Study Area.............................................................................................. I - 2 

E Study Schedule ...................................................................................... I - 2 

F Members of Steering Committee, Counterparts 

 and the Study Team............................................................................ I - 4 

G Composition of the Reports ................................................................. I - 5 

 

 

PART  I  PRESENT SITUATION 

 

Chapter  1 Profile of the Study Area......................................................................1 - 1 

        1.1 Natural and physical condition..........................................................1 - 1 

 1.1.1  Geography.................................................................................1 - 1 

 1.1.2  Land use .....................................................................................1 - 1 

 1.1.3  Climate .......................................................................................1 - 3 

        1.2 Socio-economic profile .......................................................................1 - 3 

 1.2.1  Population ..................................................................................1 - 3 

 1.2.2  Gross domestic product ...........................................................1 - 5 

 1.2.3  Employment ...............................................................................1 - 6 

        1.3 Transport network .................................................................................1 - 8 

 1.3.1  Road............................................................................................1 - 8 

 1.3.2  Railway........................................................................................1 - 8 

 1.3.3  Inland waterway........................................................................1 - 8 

 1.3.4  Seaport .......................................................................................1 - 9 

 1.3.5  Airport .........................................................................................1 - 9 

 

Chapter  2 Regional and Industrial Development Plan ......................................2 - 1 

        2.1 Overview of the regional development plan...................................2 - 1 

        2.2 Development of industrial zones ........................................................2 - 3 

 2.2.1  Hanoi ...........................................................................................2 - 3 

 2.2.2  NH No. 21A .................................................................................2 - 3 

 2.2.3  NH No. 18 ....................................................................................2 - 3 

 2.2.4  Hai Phong and Hai Duong corridor.........................................2 - 3 



  
 

        2.3 Master plan for Hanoi ..........................................................................2 - 6 

        2.4 Development of major industrial plants ...........................................2 -10 

 2.4.1  Steel plants ................................................................................2 -10 

 2.4.2  Cement plants ..........................................................................2 -11 

 2.4.3  Fertilizer plants...........................................................................2 -11 

 2.4.4  Thermal power plants ..............................................................2 -12 

 

Chapter  3 Present Situation and Development Plans of Roads 

and Railways .........................................................................................3 - 1 

        3.1 Present situation of roads and railways .............................................3 - 1 

 3.1.1  Road and railway network in the Red River Delta ................3 - 1 

 3.1.2  Roads and railways in Hanoi City ............................................3 - 6 

 3.1.3 Modal split ..................................................................................3 - 8 

        3.2 Development plans of roads and railways ......................................3 -11 

 3.2.1  Road development plans .......................................................3 -11 

 3.2.2 Railway development plans ...................................................3 -15 

        3.3 Traffic of related road and railway ...................................................3 -16 

  3.3.1 Road traffic volume at the existing ports in Hanoi ...............3 -16 

 3.3.2 Road and railway traffic volume at Duong Bridge..............3 -17 

 

Chapter  4 National Basic Policy for the IWT System ...........................................4 - 1 

4.1 Master Plan on Vietnamese Waterway Transport Development  

up to 2020..............................................................................................4 - 1 

4.2 Draft law on inland waterway transport ...........................................4 - 3 

 

Chapter  5 Existing Development Plans of the IWT System in the Red  

River Delta .............................................................................................5 - 1 

5.1 Previous studies and recommendations ...........................................5 - 1 

5.1.1  National Transportation Sector Review (1992, UNDP)...........5 - 1 

5.1.2  M/P Study on Transport Development in the Northern 

  Part of Vietnam (June 1994, JICA) ..........................................5 - 2 

5.1.3  Red River Delta M/P (June 1995, UNDP).................................5 - 3 

5.1.4  M/P Study on Coastal Shipping Rehabilitation 

  and Development Project (March 1997, JICA) .....................5 - 4 

5.1.5  Red River Waterways Project (January 1998, ADB) ..............5 - 5 

5.1.6  Transport Sector Report 1998 (January 1999, WB).................5 - 6 

5.1.7  Study on the National Transport Development Strategy 

 (July 2000, JICA) ........................................................................5 - 6 

5.2 Master Plan on Vietnamese Waterway Transport Development  

up to 2020..............................................................................................5 - 8 



  
 

5.2.1  Plan for main ports in the Northern region (Appendix 1) .....5 - 8 

5.3 Pre-F/S on Red River - Hanoi Section Rehabilitation Project..........5 -10 

 

Chapter  6 Current IWT Demand Characteristics ................................................6 - 1 

        6.1 Historical trend of IWT demand ..........................................................6 - 1 

 6.1.1  Nationwide IWT demand..........................................................6 - 1 

 6.1.2  IWT demand in the North .........................................................6 - 2 

 6.1.3  Demand elasticity .....................................................................6 - 4 

        6.2 Transport demand at ports and on rivers..........................................6 - 5 

 6.2.1  Cargo throughput at ports.......................................................6 - 5 

 6.2.2  Transport demand on rivers .....................................................6 - 7 

        6.3 Region and commodities....................................................................6 - 9 

 6.3.1  Gross output by province.........................................................6 - 9 

 6.3.2  Commodities..............................................................................6 - 9 

        6.4 Coastal shipping..................................................................................6 -14 

 6.4.1  Current situation .......................................................................6 -14 

 6.4.2  Transport demand characteristics .........................................6 -16 

 

Chapter  7 Present Situation of Ports in the Red River Delta ..............................7 - 1 

7.1 Outline of ports in the Red River Delta ..............................................7 - 1 

7.2 Ports in the Red River Hanoi segment................................................7 - 7 

7.2.1  Hanoi Port ...................................................................................7 - 7 

7.2.2  Khuyen Luong Port ...................................................................7 -12 

7.2.3  Other ports and berths ............................................................7 -17 

7.3 Major river ports outside Hanoi ..........................................................7 -21 

7.3.1  Viet Tri Port .................................................................................7 -21 

7.3.2  Ninh Binh & Ninh Phuc Ports ....................................................7 -26 

7.3.3  Nam Dinh Port ...........................................................................7 -33 

7.4  Identified problems and issues ..........................................................7 -35 

 

Chapter  8 Present Situation and Development Plans of Major Sea Ports .......8 - 1 

8.1 Major sea ports .....................................................................................8 - 1 

8.1.1  Hai Phong Port ...........................................................................8 - 1 

8.1.2  Cai Lan & Quang Ninh Ports ....................................................8 - 7 

8.1.3  Cam Pha Port............................................................................8 -10 

8.1.4  Da Nang Port ............................................................................8 -12 

8.2 Master plan for the development of Vietnamese seaport system 

up to 2010.............................................................................................8 -14 

8.3 General indicators of maritime transport in 2001-2005  

by VINAMARINE ...................................................................................8 -16 



  
 

 

Chapter  9 Present Situation of Inland Waterways in the Red River Delta .......9 - 1 

9.1 Overview of inland waterways ...........................................................9 - 1 

9.2 Inland waterways in the Red River Delta ..........................................9 - 3 

9.2.1  River system ................................................................................9 - 3 

9.2.2  Major IWT corridors ....................................................................9 - 5 

9.3 Major restrictions of navigation channel in the Red River Delta ...9 -11 

9.3.1  Bridges and electric wires .......................................................9 -11 

9.3.2  River bottlenecks ......................................................................9 -16 

9.4 Waterway traffic accidents in the Red River Delta ........................9 -22 

9.5 Navigation aid system ........................................................................9 -24 

 

Chapter  10 Management and Operation System of Ports and Inland  

Waterways in the Red River Delta.....................................................10- 1 

10.1 General.................................................................................................10- 1 

10.2 Port and inland waterway administration........................................10- 2 

10.3 Port operation.....................................................................................10-11 

10.4 Charges and dues..............................................................................10-17 

10.5 Legal framework.................................................................................10-21 

10.6 Identified problems and issues .........................................................10-23 

 

Chapter  11 Financial Situation of Organization Relating to the Study .............11- 1 

        11.1 Financial situation................................................................................11- 1 

 

Chapter  12 Cargo Handling System of Ports in the Red River Hanoi Segment 

   ....................................................................................................12- 1 

 

Chapter  13 Land Use and Transport Situation behind Ports and along  

the River in the Red River Segment through Hanoi.........................13- 1 

        13.1 Outline of Hanoi City...........................................................................13- 1 

 13.1.1  Topographic condition ........................................................13- 1 

 13.1.2  Social condition ....................................................................13- 2 

 13.1.3  Traffic condition ....................................................................13- 4 

        13.2 Master plan of Hanoi City up to the year 2020 ...............................13- 9 

 13.2.1  Urban development plan of Hanoi City ............................13- 9 

 13.2.2  Industrial development plan ..............................................13-11 

 13.2.3  Land use plan.......................................................................13-14 

 13.2.4  Priority project on urban development plan ...................13-14 

        13.3 Present land use inside the Red River in Hanoi City .......................13-17 

 13.3.1  Present land use...................................................................13-17 



  
 

 13.3.2  Hanoi City planning.............................................................13-28 

        13.4 Social consideration necessary to examine ...................................13-32 

 13.4.1  Law on land..........................................................................13-32 

 13.4.2  Compensation criteria and land price .............................13-33 

 

Chapter  14 Natural Conditions in the Red River Delta........................................14- 1 

        14.1 River basin and tributaries of the Red River Delta...........................14- 1 

 14.1.1  Geographical conditions.....................................................14- 1 

 14.1.2  Administrative conditions.....................................................14- 3 

        14.2 Meteorology.........................................................................................14- 3 

 14.2.1  Climate...................................................................................14- 3 

 14.2.2  Temperature and rainfall .....................................................14- 3 

        14.3 Water and flood levels, and flood protection.................................14- 4 

 14.3.1  Water levels ...........................................................................14- 4 

 14.3.2  Floods .....................................................................................14- 8 

 14.3.3  Flood protection and river training facilities.....................14-13 

 13.3.4  Dams......................................................................................14-15 

        14.4 Change of river configuration and depth in Hanoi segment ......14-17 

 14.4.1  Available topographic/bathymetric Information ...........14-17 

 14.4.2  Change in the configuration from 1901 to 1958 

   on maps ..............................................................................14-18 

 14.4.3  Changes confirmed on the aerial photographs .............14-20 

 14.4.4  Changes occurred in the past two years .........................14-25 

 14.4.5 Hydraulic section .................................................................14-35 

        14.5 Characteristics of flow and sediment of the Red river ..................14-36 

 14.5.1  General features of flow and sediment............................14-36 

 14.5.2  Characteristics of the flow and sediments  

in Hanoi segment .................................................................14-38 

 14.5.3  Stability of the sediments ....................................................14-45 

 14.5.4 Results and analysis of the hydro-sedimentological 

    survey...................................................................................14-49 

 14.5.5 Hydraulic analysis.................................................................14-51 

        14.6 Hydraulics at the Day River estuary .................................................14-55 

 14.6.1  General features ..................................................................14-55 

 14.6.2  Hydro-sedimentology of the Day River estuary ...............14-56 

 14.6.3  Navigation in the Day River mouth ...................................14-59 

 14.6.4 Plans for the new access-channel in Day River estuary .14-60 

        14.7 Stranding of ships and dredging ......................................................14-60 

 

Chapter  15 Environmental Conditions in the Red River Delta............................15- 1 



  
 

        15.1 Environmental quality and public hazards in the Red River basin 

         .................................................................................................15- 1 

 15.1.1  General ..................................................................................15- 1 

 15.1.2  Environmental issues related to the agriculture activities 

  .................................................................................................15- 1 

 15.1.3  Environmental issues related to the industrial and 

  mining activities ....................................................................15- 2 

 15.1.4  Environmental issues related to the transport activities...15- 5 

 15.1.5  Environmental issues related to the domestic activities ..15- 7 

        15.2 Environmental issues in Hanoi ............................................................15- 8 

 15.2.1  Rapid growth of the population in Hanoi ..........................15- 8 

 15.2.2  River and canal water pollution .........................................15- 9 

 15.2.3  Lake water pollution............................................................15-10 

 15.2.4  Ground water pollution.......................................................15-10 

 15.2.5  Land shifting in Hanoi ..........................................................15-10 

 15.2.6  Industrial pollution................................................................15-11 

 15.2.7  Air pollution...........................................................................15-11 

 15.2.8  Solid wastes ..........................................................................15-11 

 15.2.9  Historical relics ......................................................................15-11 

        15.3 Measures for the sustainable development  

in the Red River basin ........................................................................15-12 

 15.3.1  Environmental Issues............................................................15-12 

 15.3.2  Measures ...............................................................................15-12 

        15.4 Environmental Laws, legislation on Environmental Impact  

Assessment (EIA) and quality standards in Vietnam......................15-14 

 15.4.1  Environmental protection law............................................15-14 

 15.4.2  Government decrees..........................................................15-14 

 15.4.3  Circulars on guidelines and decisions issued by MOSTE  

  ................................................................................................15-17 

 15.4.4  Environmental standards ....................................................15-18 

        15.5 Biological resources ...........................................................................15-18 

 15.5.1  Legal documents on protection of rare fauna and flora15-18 

 15.5.2  Status of flora and fauna in the survey areas ..................15-19 

        15.6 Socio-economic conditions ..............................................................15-23 

 15.6.1  Social conditions in the Red River Delta ...........................15-23 

 15.6.2  Economic conditions...........................................................15-29 

 15.6.3  Land utilization .....................................................................15-38 

 

 

PART  II  LONG-TERM STRATEGY FOR IWT SYSTEM IN THE RED RIVER DELTA 



  
 

 

Chapter  16  Socio-economic Framework .............................................................16- 1 

        16.1 Population ............................................................................................16- 1 

        16.2 GDP .......................................................................................................16- 3 

 16.2.1  Methodology.........................................................................16- 3 

 16.2.2  National GDP estimate ........................................................16- 4 

 16.2.3  Sectoral and regional breakdown .....................................16- 7 

 16.2.4  Provincial breakdown ..........................................................16- 8 

 16.2.5  Comparison with DSI projection ........................................16-10 

 

Chapter  17 Basic Policy for the IWT System in the Red River Delta ...................17- 1 

17.1 Advantages and potential of the IWT system .................................17- 1 

17.2 Necessity of improving the IWT system .............................................17- 3 

17.3 Identified problems and issues on IWT system .................................17- 5 

17.3.1  Problems and issues on navigation channels ...................17- 5 

17.3.2 Problems and issues on ports...............................................17- 7 

17.3.3  Problems and issues on management and operation  

aspects ...................................................................................17- 8 

17.4 Basic policy for the IWT system in the Red River Delta ..................17-10 

 

Chapter  18 Transport Demand Forecast...............................................................18- 1 

        18.1 Methodology .......................................................................................18- 1 

        18.2 Cargo transport demand...................................................................18- 4 

 18.2.1  Summary of cargo transport demand forecast................18- 4 

 18.2.2  River section traffic volume .................................................18- 6 

 18.2.3  Cargo throughput by province ..........................................18- 8 

 18.2.4  Comparison with past studies .............................................18- 9 

        18.3 Passenger transport demand ...........................................................18-10 

 18.3.1  Current situation...................................................................18-10 

 18.3.2  Selection of potential routes ..............................................18-10 

 18.3.3  Results of passenger demand forecast ............................18-12 

 18.3.4  Comparison with relevant study ........................................18-14 

 

Chapter  19 Future Vessel Size of the IWT Fleet .....................................................19- 1 

19.1 Existing vessel fleet ..............................................................................19- 1 

19.2 Future vessel size in the Red River Delta ..........................................19-11 

19.2.1 Standard dimensions of navigation channel ...................19-11 

19.2.2 Future vessel size ..................................................................19-13 

19.2.3 Future fleet mix .....................................................................19-16 

 



  
 

Chapter  20 Future Performance of Major River Ports ..........................................20- 1 

 

Chapter  21 Future Performance of Major Inland Waterways ............................21- 1 

 

Chapter  22 Scenario for Improving IWT System ...................................................22- 1 

22.1 Measures for improving IWT system...................................................22- 1 

22.2 Organization and investment fund ...................................................22- 2 

 

 

PART  III  MASTER PLAN FOR IWT SYSTEM IN HANOI SEGMENT FOR 2020 

 

Chapter  23 Roles and Functions of the IWT System in Hanoi Segment.............23- 1 

23.1 Basic requirements for developing the IWT system  

in Hanoi segment.................................................................................23- 1 

23.1.1  Navigation channel..............................................................23- 1 

23.1.2  Ports ........................................................................................23- 7 

23.2  Distribution of roles and functions among Ports/Berths .................23-10 

23.2.1  Geographic arrangement of ports/berths .......................23-10 

23.2.2  Distribution of roles and functions among ports/berths ..23-19 

23.2.3  Location of passenger berth ..............................................23-27 

 

Chapter  24 Transport Demand in Hanoi ...............................................................24- 1 

        24.1 Introduction..........................................................................................24- 1 

        24.2 Potential demand of SRV ...................................................................24- 1 

 24.2.1  Current issues on SRV............................................................24- 1 

 24.2.2  Cargo movement of coastal shipping...............................24- 2 

 24.2.3  SRV’s preferred areas ...........................................................24- 4 

 24.2.4  Potential transport demand of SRV....................................24- 5 

        24.3 Container .............................................................................................24- 6 

 24.3.1  Export and import at northern ports ...................................24- 6 

 24.3.2  Potential container demand toward Hanoi......................24- 7 

 24.3.3  Potential container demand through IW ..........................24- 8 

        24.4 Summary of transport demand in Hanoi .........................................24-10 

        24.5 Potentiality of river cruise in and around Hanoi City .....................24-11 

 

Chapter  25 Master Plan of Navigation Channel for 2020...................................25- 1 

25.1 Dimensions of navigation channel....................................................25- 1 

25.2 Alignment of navigation channel .....................................................25- 5 

25.3 Vertical clearance improvement of Duong Bridge.......................25-10 

25.4  Navigation safety measures for Duong Bifurcation .......................25-13 



  
 

        25.5 Navigation aids...................................................................................25-19 

 

Chapter  26 Stabilization Measures of the Navigation Channel.........................26- 1 

        26.1 Numerical simulation model ..............................................................26- 1 

 26.1.1  Characteristics of the simulation model applied .............26- 1 

 26.1.2  Mathematical model ...........................................................26- 2 

        26.2 Analysis on stability of the present river channel ............................26- 4 

 26.2.1  Purpose of analysis ...............................................................26- 4 

 26.2.2  Re-production of the present conditions...........................26- 4 

 26.2.3  Prediction of extreme phenomena by computer 

   simulations ...........................................................................26-12 

        26.3 Channel dredging plan.....................................................................26-24 

 26.3.1  Capital dredging volume ...................................................26-24 

 26.3.2  Maintenance dredging volume ........................................26-27 

 26.3.3  Dredging plan ......................................................................26-27 

        26.4 Channel stabilization plan.................................................................26-28 

 26.4.1  Basic policy of stabilization countermeasures .................26-28 

 26.4.2  Intensions of countermeasures ..........................................26-28 

        26.5 Means of river regulation works........................................................26-32 

 26.5.1 River Training facilities..........................................................26-32 

 26.5.2 Hydraulic characteristics and training philosophy ..........26-36 

        26.6 Preliminary Analyses on the effect of essential river training 

  works...................................................................................................26-44 

 26.6.1 Arrangement of essential river training works ..................26-44 

 26.6.2 Expected effects of essential countermeasure facilities 

  ................................................................................................26-44 

        26.7 Analyses on channel stabilization plans ..........................................26-52 

 26.7.1 Proposed alternatives of channel stabilization facilities.26-52 

 26.7.2 Positioning of proposed structures.....................................26-57 

 26.7.3 Conceptual cross-sectional profiles of proposed 

   structures .............................................................................26-57 

 26.7.4 Evaluation of channel stabilization plan by computer 

   simulations...........................................................................26-59 

        26.8 Revision of arrangement of channel stabilization facilities...........26-84 

 26.8.1 Subjects to be reviewed .....................................................26-84 

 26.8.2 Permeability of groins ..........................................................26-84 

 26.8.3 Optimum channel width.....................................................26-86 

 26.8.4 Confirmation by computer simulations.............................26-89 

        26.9 Additional analyses and comments ..............................................26-101 

 26.9.1 Hydraulic phenomena ......................................................26-101 



  
 

 26.9.2 Maintenance dredging ....................................................26-108 

 26.9.3 Scope of surveys and monitoring works .........................26-109 

 

Chapter  27 Master Plan of Ports for 2020 ..............................................................27- 1 

        27.1 Required port facilities and equipment for major ports 

 in Hanoi segment ................................................................................27- 1 

 27.1.1  Required length and depth of berth for major ports .......27- 1 

 27.1.2  Required handling equipment for major ports .................27- 4 

 27.1.3  Required land space for major ports .................................27- 4 

 27.1.4  Required number of access road lanes for major ports ..27- 5 

 27.1.5 Required elevation of port facilities for major ports .........27- 6 

        27.2 Hanoi Port .............................................................................................27- 8 

        27.3 Khuyen Luong Port .............................................................................27-10 

        27.4 New North Port....................................................................................27-12 

        27.5 New East Port ......................................................................................27-17 

        27.6 New passenger berth ........................................................................27-19 

 27.6.1  Service schedule and required passenger boats ...........27-19 

 27.6.2  Passenger terminal ..............................................................27-26 

        27.7 Chem Berths ........................................................................................27-30 

 

Chapter  28  Recommendation on Institutional Arrangement ............................28- 1 

        28.1  Administration, management and operation of ports ...................28- 1 

 28.1.1  Classification of ports ...........................................................28- 1 

 28.1.2  Role sharing for port management and operation .........28- 1 

 28.1.3  Proper port management ...................................................28- 5 

 28.1.4 Restriction of new berth construction ................................28- 5 

 28.1.5  Strengthening competitiveness of state operated ports.28- 5 

 28.1.6 Introduction of Management Information System (MIS) .28- 7 

 28.1.7 Improvement of port statistics.............................................28- 9 

 28.1.8 Setting appropriate port dues/charges............................28-12 

 28.1.9 Organization chart of Major Port operators .....................28-13 

 28.1.10 Council Meeting of 5 Major Ports ......................................28-16 

 28.1.11 Introduction of support system for private company 

   participation in IW sector ..................................................28-16 

        28.2 Administration and management of Inland Waterway................28-17 

 28.2.1  Classification of IW...............................................................28-17 

 28.2.2  Role sharing for IW management......................................28-18 

 28.2.3  Introduction of appropriate management equipment .28-18 

 28.2.4 Introduction of Management Information System (MIS) 28-21 

 28.2.5 Information Service System.................................................28-23 



  
 

 28.2.6 Revision of IW cargo transport tariff ..................................28-26 

 28.2.7 Strict control for illegal sand exploitation .........................28-26 

 28.2.8 Enactment of legal framework to regulate newly-built 

   bridge clearances .............................................................28-27 

 

Chapter  29 Preliminary Structural Design and Cost Estimate.............................29- 1 

        29.1 Conceptual structural design ............................................................29- 1 

 29.1.1  Design conditions..................................................................29- 1 

 29.1.2  Preliminary design of possible structures............................29- 5 

        29.2 Preliminary cost estimate...................................................................29-10 

 

Chapter  30 Preliminary Economic Analysis...........................................................30- 1 

        30.1 Principle of economic analysis ..........................................................30- 1 

        30.2 Valuation of economic costs and benefits .....................................30- 9 

        30.3 Prerequisite of the economic analysis .............................................30-13 

        30.4 Economic viability test for whole IWT System in the RRD...............30-16 

 

Chapter  31 Initial Environmental Examination for Master Plan ..........................31- 1 

        31.1 Environmental conditions ...................................................................31- 1 

 31.1.1  Location of the work sites ....................................................31- 1 

 31.1.2  Sampling and analysis methods .........................................31- 3 

 31.1.3  Results of the measurements/surveys 

  and activities performed .....................................................31- 5 

 31.1.4  Evaluation of results of the measurements/surveys 

  and activities performed ....................................................31-12 

        31.2 Identification of the environmental issues to be examined 

  in EIA report ..........................................................................31-15 

        31.3 Conclusion and recommendation ..................................................31-17 

 31.3.1  Necessity of Environmental Impact Assessment (EIA).....31-17 

 31.3.2  Contents of EIA.....................................................................31-17 

 31.3.3  Recommendation ...............................................................31-21 

 

 

PART  IV SHORT-TERM DEVELOPMENT PLAN FOR IWT SYSTEM IN HANOI SEGMENT 

FOR 2010 

 

Chapter  32 Transport Demand for 2010................................................................32- 1 

        32.1 River section traffic volume................................................................32- 1 

        32.2 Transport demand in Hanoi................................................................32- 1 

        32.3 Projection of passenger demand (2010)..........................................32- 2 



  
 

        32.4 Passenger demand for the river cruise.............................................32- 2 

 

Chapter  33 Future Vessel Size of IWT Fleet in Hanoi Segment for 2010 .............33- 1 

        33.1 Future vessel size..................................................................................33- 1 

        33.2 Future fleet mix ....................................................................................33- 1 

 

Chapter  34 Short-term Development Plan of Navigation Channel for 2010....34- 1 

        34.1 Dimensions of navigation channel....................................................34- 1 

        34.2 Alignment of navigation channel .....................................................34- 3 

        34.3 Navigation safety measures for Duong Bifurcation ........................34- 7 

        34.4 Navigation aids...................................................................................34-11 

 

Chapter  35 Short-term Development Plan of Channel Stabilization  

Measures ..............................................................................................35- 1 

        35.1 Selection of priority facilities...............................................................35- 1 

        35.2 Staged construction plan...................................................................35- 2 

        35.3 Notes to be considered......................................................................35- 2 

 

Chapter  36 Short-term Development Plan of Ports for 2010...............................36- 1 

        36.1 Required port facilities and equipment for major ports 

 in Hanoi Segment ................................................................................36- 1 

  36.1.1 Distribution of cargo to each Port/Berth............................36- 1 

 36.1.2 Required length and depth of berth for major ports .......36- 4 

 36.1.3 Required handling equipment for major ports .................36- 5 

 36.1.4 Required land space for major ports .................................36- 6 

 35.1.5 Required number of access road lanes for major ports ..36- 7 

 36.1.6 Required elevation of port facilities for major ports .........36- 7 

        36.2 Hanoi Port ............................................................................................36-10 

        36.3 Khuyen Luong Port .............................................................................36-12 

        36.4 New North Port....................................................................................36-14 

        36.5 New East Port ......................................................................................36-14 

        36.6 New passenger berth ........................................................................36-18 

 

Chapter  37 Management and Operation Scheme ............................................37- 1 

        37.1  Administration, management and operation of ports ...................37- 1 

 37.1.1  Classification of ports ...........................................................37- 1 

 37.1.2  Role sharing for port management and operation .........37- 1 

 37.1.3  Proper port management ...................................................37- 1 

 37.1.4 Restriction of new berth construction ................................37- 1 

 37.1.5  Strengthening competitiveness of state operated ports.37- 1 



  
 

 37.1.6 Introduction of Management Information System (MIS) .37- 1 

 37.1.7 Improvement of port statistics.............................................37- 1 

 37.1.8 Setting appropriate port dues/charges.............................37- 1 

 37.1.9 Organization chart of Major Port operators ......................37- 1 

 37.1.10 Council Meeting of 5 Major Ports .......................................37- 3 

 37.1.11 Introduction of support system for private company 

   participation in IW sector ...................................................37- 3 

        37.2 Administration and management of Inland Waterway.................37- 3 

 37.2.1  Classification of IW................................................................37- 3 

 37.2.2  Role Sharing for IW management ......................................37- 3 

 37.2.3  Introduction of appropriate management equipment ..37- 4 

 37.2.4 Introduction of Management Information System (MIS) .37- 5 

 37.2.5 Information Service System..................................................37- 6 

 37.2.6 Revision of IW cargo transport tariff ...................................37- 6 

 37.2.7 Strict control for illegal sand exploitation ..........................37- 6 

 37.2.8 Enactment of legal framework to regulate newly-built 

   bridge clearances ..............................................................37- 6 

 

Chapter  38 Preliminary Design, Cost Estimation and Construction Schedule .38- 1 

        38.1 Preliminary design ...............................................................................38- 2 

 38.1.1 Natural design conditions....................................................38- 2 

 38.1.2 Channel stabilization facilities .............................................38- 5 

 38.1.3 Port facilities..........................................................................38-11 

        38.2 Cost estimation ...................................................................................38-27 

        38.3 Construction schedule.......................................................................38-32 

        38.4 Foreign/local currency portions of project cost and investment 

  schedule ............................................................................................38-34 

        38.5 Recommendations.............................................................................38-35 

 

Chapter  39 Environmental Impact Assessment (EIA) 

 and Social Consideration...................................................................39- 1 

        39.1 Introduction..........................................................................................39- 1 

        39.2 Current state of the environment at the proposed project area .39- 1 

 39.2.1 Natural conditions ................................................................39- 1 

 39.2.2 Environmental conditions ....................................................39- 5 

 39.2.3 Preset land use behind short-term ports development 

   area and social consideration............................................39- 8 

        39.3 Environmental impact prediction and assessment 

 of the project ......................................................................................39-17 

 39.3.1 Description of potential sources of environmental  



  
 

pollution and degradation .................................................39-17 

 39.3.2 Assessment of potential impacts during the  

implementation of the project...........................................39-19 

        39.4 Negative impact mitigation measures ............................................39-21 

39.5 Follow-up environmental monitoring and management .............39-23 

 39.5.1 Environmental management and training programs .....39-23 

 39.5.2 Environmental monitoring programs .................................39-24 

        39.6 Conclusions and recommendations................................................39-27 

 

 

PART  V FEASIBILITY STUDY ON THE PRIORITY PROJECTS 

 

Chapter  40 Economic Analysis of the Project ......................................................40- 1 

        40.1 Method of economic analysis ...........................................................40- 1 

        40.2 Economic cost .....................................................................................40- 1 

        40.3 Economic benefit ................................................................................40- 2 

        40.4 Economic viability ...............................................................................40- 4 

 

Chapter  41 Financial Analysis of the Project ........................................................41- 1 

        41.1 Method of financial analysis ..............................................................41- 1 

        41.2 Financial costs......................................................................................41- 1 

        41.3 Projected revenue ..............................................................................41- 2 

        41.4 Financial viability .................................................................................41- 3 

 

Chapter  42 Comprehensive Environmental Evaluation......................................42- 1 

        42.1 Introduction..........................................................................................42- 1 

        42.2 Waste pollution ....................................................................................42- 1 

 42.2.1 Waste pollution loads ...........................................................42- 1 

 42.2.2 Waste pollution control ........................................................42- 4 

        42.3 Oil spill control ......................................................................................42- 7 

        42.4 Fire and exploitation control ..............................................................42- 7 

        42.5 Cost estimation ....................................................................................42- 8 

 42.5.1 Cost estimation for waste pollution control.......................42- 8 

 42.5.2 Cost estimation for oil spill control ......................................42- 8 

 42.5.3 Cost estimation for fire and exploitation fighting .............42- 9 

 42.5.4 Total cost for pollution control and risk response ............42-10 

        42.6 Positive environmental effect of the project ..................................42-11 

        42.7 Conclusions and recommendations................................................42-11 

 

 



  
 

PART  VI OVERALL EVALUATION AND RECOMMENDATIONS 

 

Chapter  43 Overall Evaluation and Recommendations ....................................43- 1 

        43.1 Importance and urgency of the project in the Hanoi segment ...43- 1 

 43.1.1 Development of ports and waterways ..............................43- 1 

 43.1.2 Channel stabilization ............................................................43- 3 

        43.2 Project risks and recommendation on project implementation...43- 4 

 43.2.1 Channel stabilization ............................................................43- 4 

 43.2.2 Ports and waterways ............................................................43- 5 

        43.3 Recommendation on management and operation system.........43- 6 

 43.3.1 Ports ........................................................................................43- 7 

 43.3.2 Inland waterways..................................................................43- 8 

 

 

 



List of Tables 

 

 

Table 1.1.1 Present Land Use ...................................................................................1- 3 

Table 1.2.1 Population and Its Average Annual Growth Rate ............................1- 4 

Table 1.2.2 GDP Growth Rate by Sector ................................................................1- 5 

Table 1.2.3 GDP and Its Sectoral Composition at Current Price, 1999 ...............1- 6 

Table 1.2.4 Employment by Region and Sector, 1997..........................................1- 7 

Table 1.3.1 Road Network ........................................................................................1- 8 

Table 1.3.2 Inland Waterway Neteork ....................................................................1- 9 

Table 2.1.1 Major Sectoral Actions recommended in the Master Plan .............2- 2 

Table 2.2.1 Major Industrial Zones ...........................................................................2- 4 

Table 2.3.1 Existing and Proposed Industrial Zones ...............................................2- 7 

Table 2.4.1 Major Steel Plants in the North (Existing and Planned)....................2-10 

Table 2.4.2 Major Cement Plants in the North (Existing and Planned)..............2-11 

Table 2.4.3 Major Fertilizer Plants in the North (Existing and Planned)...............2-12 

Table 2.4.4 Existing Power Plants in the North, 1999.............................................2-12 

Table 2.4.5 Planned Thermal Power Plants in the North ......................................2-13 

Table 3.1.1 Existing Highways in Comparison with Railways and Waterways....3- 3 

Table 3.2.1 Master Plan of Road Development  

 in The Red River Delta up to 2020.......................................................3-12 

Table 3.3.1 Surveyed Railway Traffic on the Duong Bridge ................................3-19 

Table 5.1.1 List of Projects.........................................................................................5- 3 

Table 5.1.2 IWT Cargo Forecasts in Northern Vietnam .........................................5- 3 

Table 5.2.1 Development Program of Major River Ports.......................................5- 9 

Table 5.3.1 Summary Sheet of the Training Position Configuration ...................5-12 

Table 5.3.2 Port and Berth System..........................................................................5-13 

Table 6.1.1 Outline of the River System in the North .............................................6- 2 

Table 6.1.2 Transport Demand in 1999 ...................................................................6- 3 

Table 6.2.1 Transport Demand on Major Inland Waterway Routes ....................6- 8 

Table 6.3.1 Gross Output, 1999 ...............................................................................6-10 

Table 6.4.1 Domestic Seaborne Traffic in 1995.....................................................6-14 

Table 6.4.2 Traffic Volumes for 1995 – 1998...........................................................6-16 

Table 6.4.3 Traffic in Major Ports .............................................................................6-17 

Table 6.4.4 Total Throughput and Output by Vietnam’s Ships ...........................6-17 

Table 7.1.1 Location & Operator of Ports in the Northern Region ......................7- 2 

Table 7.1.2 Shipcalls to River Ports & Berths counted  

 by IWPA Zone I & II (2001).....................................................................7- 4 

Table 7.1.3 Cargo Throughput of River Ports/Berths 

 in the Red River Delta(2001).................................................................7- 6 



Table 7.2.1 Outline of Hanoi Port.............................................................................7- 7 

Table 7.2.2 Berths of Hanoi Port ...............................................................................7- 8 

Table 7.2.3 Cargo Throughput of Hanoi Port .........................................................7- 8 

Table 7.2.4 Major Commodities & Flow Pattern at Hanoi Port (2001) ................7- 8 

Table 7.2.5 Outline of Khuyen Luong Port .............................................................7-12 

Table 7.2.6 Berths of Khuyen Luong Port ...............................................................7-13 

Table 7.2.7 Cargo Throughput of Khuyen Luong Port .........................................7-13 

Table 7.2.8 Major Commodities & Flow Pattern at Khuyen Luong Port (2001).7-13 

Table 7.2.9 Shipcalls & Vessel Size at Khuyen Luong Port ...................................7-13 

Table 7.2.10 Existing Ports/Berths in Hanoi Segment ..............................................7-19 

Table 7.2.11 Throughput Estimation of Berth Groups (2001) .................................7-20 

Table 7.2.12 Estimated Throughput of Berth Groups by Cargo Type (2001).......7-20 

Table 7.3.1 Outline of Viet Tri Port...........................................................................7-21 

Table 7.3.2 Berths of Viet Tri Port .............................................................................7-21 

Table 7.3.3 Cargo Throughput of Viet Tri Port .......................................................7-22 

Table 7.3.4 Major Commodities & Flow Pattern at Viet Tri Port ..........................7-22 

Table 7.3.5 Shipcalls & Vessel Size at Viet Tri Port .................................................7-22 

Table 7.3.6 Outline of Ninh Binh & Ninh Phuc Ports ..............................................7-26 

Table 7.3.7 Berths of Ninh Binh & Ninh Phuc Ports ................................................7-27 

Table 7.3.8 Cargo Throughput of Ninh Binh & Ninh Phuc Ports ..........................7-27 

Table 7.3.9 Major Commodities & Flow Pattern 

 at Ninh Binh & Ninh Phuc Ports ...........................................................7-27 

Table 7.3.11 Outline of Nam Dinh Port.....................................................................7-33 

Table 7.3.12 Berths of Nam Dinh Port .......................................................................7-33 

Table 7.3.13 Cargo Throughput of Nam Dinh Port .................................................7-33 

Table 8.1.1 Cargo Throughput of Hai Phong Port .................................................8- 3 

Table 8.1.2 Commodity-wise Throughput of Hai Phong Port (2001) ...................8- 3 

Table 8.1.3 Port Facilities & Equipment of Hai Phong Port ...................................8- 4 

Table 8.1.4 Container Terminals of Hai Phong Port ...............................................8- 5 

Table 8.1.5 Distance from Hai Phong Port..............................................................8- 5 

Table 8.1.6 Cargo Throughput of Cai Lan & Quang Ninh Ports ..........................8- 8 

Table 8.1.7 Cargo Throughput of Cai Lan Port......................................................8- 8 

Table 8.1.8 Port Facilities & Equipment of Cai Lan Port & Quang Ninh Port ......8- 8 

Table 8.1.9 Existing Port Facilities & Development Plan of Cam Pha Port ........8-10 

Table 8.1.10 Cargo Throughput of Da Nang Port ..................................................8-12 

Table 8.1.11 Port Facilities and Throughput of Da Nang Port ...............................8-12 

Table 8.2.1 Cargo Throughput of Vietnamese Seaports by Commodity..........8-15 

Table 8.2.2 Cargo Throughput of Vietnamese Seaports by Port Group ...........8-15 

Table 8.2.3 Some Main Project of Vietnamese Seaports (2000-2010) ...............8-15 

Table 9.1.1 Technical Classification of Inland Waterways ...................................9- 1 



Table 9.2.1 Major IWT Corridors in the Red River Delta.........................................9- 6 

Table 9.2.2 Passing Vessels in the Red River Delta counted by IWMS (2001) ....9- 6 

Table 9.2.3 Passing Vessels in Sections nearby Hanoi 

 counted by IWMS (2001) ......................................................................9- 6 

Table 9.2.4 Temporary Classification of Waterways 

 in the Northern Region (1) ....................................................................9- 8 

Table 9.2.5 Temporary Classification of Waterways 

 in the Northern Region (2) ....................................................................9- 9 

Table 9.2.6 Management Class of Waterways in the North ...............................9-10 

Table 9.3.1 Bridge Spanning the Major IWT Corridots..........................................9-12 

Table 9.3.2 Bridge Clearance in the Red River Delta ..........................................9-13 

Table 9.3.3 Electric Wires spanning the IWT Corridors..........................................9-15 

Table 9.3.4 Capital & Maintenance Dredging proposed in ADB study ............9-16 

Table 9.3.5 Existing Bends with Radius less than 700m.........................................9-17 

Table 9.4.1 Seasonal Change of Waterway Traffic accidents ...........................9-22 

Table 9.4.2 Waterway Traffic Accidents in Major Corridors (1999 – 2001) ........9-23 

Table 9.5.1 Inventory of Navigation Aids in the Major corridors.........................9-24 

Table 10.1.1 Basic Demarcation in Port Administration, Management 

  and Operation ...................................................................................10- 1 

Table 10.3.1 River Ports ............................................................................................10-11 

Table 10.4.1 List of Charges and Dues Related to Inland 

  Waterway Transport .........................................................................10-17 

Table 10.4.2 Procedure Charge .............................................................................10-18 

Table 10.4.3 Cargo Handling Charges (Excluding Container and Car) ...........10-19 

Table 10.4.5 Cargo Handling Charges for Container and Automobile ............10-20 

Table 10.5.1 Principle Decisions and Decrees Related to  

 Inland Waterway Sector (1) ..............................................................10-22 

Table 10.5.2 Principle Decisions and Decrees Related to  

 Inland Waterway Sector (2) ..............................................................10-23 

Table 11.1.1 Budget Implement Plan of VIWA in the Northern Region ..............11- 2 

Table 12.1.1 Cargo Handling Equipment of Hanoi & Khuyen Luong Ports ........12- 2 

Table 12.1.2 Cargo Handling Method of Hanoi & Khuyen Luong Ports .............12- 2 

Table 12.1.3 Cargo Handling Productivity .............................................................12- 3 

Table 12.1.4 Average Cargo Handling Productivity .............................................12- 3 

Table 12.1.5 Standard Gang Composition of Khuyen Luong Port ......................12- 3 

Table 13.1.1 Land Area and Population in Hanoi City by Districts ......................13- 2 

Table 13.1.2 Road Condition in Hanoi City ............................................................13- 5 

Table 13.1.3 List of Berths and Ports in the Red River Segment 

  through Hanoi Ciry ............................................................................13- 7 

Table 13.2.1 Framework of Population and Area .................................................13- 9 



Table 13.2.2 Urban Development Master Plan and Detailed Plan ....................13-10 

Table 13.2.3 Existing Industrial Estate in Hanoi city...............................................13-11 

Table 13.2.4 The Outline of New Industrial Zones .................................................13-12 

Table 13.2.5 Land Use Area List ..............................................................................13-14 

Table 13.3.1 Outline of the Study River Space .....................................................13-17 

Table 13.3.2 Land Use Inside the Red River...........................................................13-19 

Table 13.3.3 Land Area and Population inside the Red River ............................13-21 

Table 13.3.4 People Living near Dyke....................................................................13-28 

Table 13.4.1 Land Price............................................................................................13-33 

Table 13.4.2 Land Price in Hanoi City ....................................................................13-34 

Table 13.4.3 Summary of Items of Compensation and Subsidy .........................13-35 

Table 14.3.1 Maximum and Minimum Water Levels Recorded in Hanoi Station14- 7 

Table 14.3.2 Maximum and Minimum Water Levels and Discharges 

  Recorded in the past ........................................................................14- 9 

Table 14.3.3 Statistical Maximum and Minimum Water Levels at Hanoi Station 

  (1956 – 2001).......................................................................................14- 9 

Table 14.3.4 Water Levels at Hanoi Station for Design Purposes (1956 – 2001) 14-10 

Table 14.3.5 Warning Water Levels in the Red River Basin ..................................14-10 

Table 14.3.6 Damages by Floods in the Red River and the Duong River 

  (in August 2002) ................................................................................14-12 

Table 14.3.7 Water Level for Dyke Design defined by MARD.............................14-13 

Table 14.5.1 General Flow and Sediment-Transport Characteristics of  

  the Major Tributaries of the Red River ..............................................14-37 

Table 14.5.2 Some Indicative Average Current Velocity Values  

  in the Hanoi Section of the Red River (MOT TEDIPort, 2001) .........14-38 

Table 15.1.1 Water Quality of the Cau River .........................................................15- 3 

Table 15.1.2 Urban Distribution on the Northern Focal Zone and 

   Red River Delta ..................................................................................15- 7 

Table 15.2.1 Population in the Inner Hanoi ............................................................15- 8 

Table 15.2.2 Population in Hanoi City by the Year of 2020 ..................................15- 8 

Table 15.2.3 Waste Water Volume and Loads of the Organic Matter...............15- 9 

Table 15.2.4 Pollution Levels in the To Lich and Kim Nguu Rivers ......................15- 10 

Table 15.2.5 Air Quality in Hanoi city ....................................................................15- 11 

Table 15.4.1 Specifications of Projects Requiring EIA and Appraisal  

 Organizations ......................................................................................15-16 

Table 15.4.2 Circulations and Decisions Effected ................................................15-17 

Table 15.6.1 Total Area, Population and Population Density of 

 the Study Area ....................................................................................15-23 

Table 15.6.2 Urban and Rural Populations in the RRD (in 2000) .........................15-24 

Table 15.6.3 Families and Holdings affected per Location ................................15-28 



Table 15.6.4 Agriculture Gross Outputs .................................................................15-30 

Table 15.6.5 Fishery Gross Outputs .........................................................................15-31 

Table 15.6.6 Fish and Shrimp gross Outputs and Breeding Areas in 2000 Year 15-32 

Table 15.6.7 Number of Establishments and Industrial Gross Outputs ...............15-33 

Table 15.6.8 List of Existing Industrial Parks in the Red River Basin ......................15-34 

Table 15.6.9 Detailed Plan for Development of Industrial Parks in  

 the Red River Delta ............................................................................15-35 

Table 15.6.10 LocalTransport in the RRD in 2000 Year ...........................................15-38 

Table 15.6.11 Present Land Use in the RRD .............................................................15-38 

Table 16.1.1 Summary of Population Forecast ......................................................16- 2 

Table 16.1.2 Population Forecast by Rrovince ......................................................16- 2 

Table 16.2.1 Input Data for National GDP Estimate..............................................16- 5 

Table 16.2.2 Economic Development Alternatives...............................................16- 6 

Table 16.2.3 GDP Estimate Results...........................................................................16- 7 

Table 16.2.4 Sectoral Growth during Project Period.............................................16- 7 

Table 16.2.5 GDP Estimation Results by Region.....................................................16- 8 

Table 16.2.6 GDP Estimate Results by Province.....................................................16- 9 

Table 16.2.7 Comparison of Economic Development Estimates .......................16-10 

Table 17.1.1 International Comparison of Inland Waterways .............................17- 1 

Table 17.1.2 Distance Table among Major Ports in the RRD................................17- 2 

Table 17.1.3 Energy Consumption and CO2 Discharge by Transport Mode .....17- 3 

Table 17.2.1 Historical GDP & Population Change ...............................................17- 5 

Table 18.2.1 Summary of Cargo Demand Forecast .............................................18- 5 

Table 18.2.2 Traffic volume on the Selected River Sections ................................18- 6 

Table 18.2.3 Comparison with Other Studies .........................................................18- 9 

Table 18.3.1 IW Potential Route Selection.............................................................18-12 

Table 18.3.2 Total Number of Passenger Trips in the North .................................18-13 

Table 18.3.3 Summary of Passenger Transport Demand Forecast.....................18-13 

Table 18.3.4 Sensitivity Analysis ...............................................................................18-14 

Table 18.3.5 Passenger Demand Forecast for Existing IW Route........................18-14 

Table 18.3.6 Comparison with VIWA’s Study ........................................................18-15 

Table 19.1.1 Fleet Capacity of IWT in Vietnam (GSO data) ................................19- 2 

Table 19.1.2 Vessel Fleet for IWT in Vietnam by Type (VR data) .........................19- 3 

Table 19.1.3 Vessel Fleet for IWT in Vietnam by Region (VR data) .....................19- 3 

Table 19.1.4 Size of Barge Train System (NOWATRANCO)....................................19- 4 

Table 19.1.5 Size of Barge Train System (Ninh Binh Port).......................................19- 4 

Table 19.1.6 Size of Sea-cum-River Vessel (Ninh Binh Port) ..................................19- 5 

Table 19.1.7 Size of Sea Vessel (900 – 1100 DWT) ..................................................19- 5 

Table 19.1.8 Standard Vessel Size for IWT (VIWA)..................................................19- 6 

Table 19.1.9 Trial Calculation of Vessel Size for IWT .............................................19-10 



Table 19.2.1 Annual Operating Cost of Barge Train ............................................19-13 

Table 19.2.2 Trial Calculation of Least Dimensions of Waterways......................19-14 

Table 19.2.3 Possible Future Dimensions of Waterways .......................................19-15 

Table 19.2.4 Future Fleet Mix in the Red River Delta  

 (DWT share by size class) ...................................................................19-17 

Table 19.2.5 Future Fleet Mix in Hanoi Segment 

 (DWT share by size class) ...................................................................19-17 

Table 20.1.1 Major River Ports in the Red River Delta (2020)................................20- 2 

Table 20.1.2 Cargo Throughput by Province in the Northern Region (2001).....20- 3 

Table 20.1.3 Cargo Throughput by Province in the Northern Region (2020).....20- 3 

Table 20.1.4 Cargo Throughput excluding Specialized Ports,  

 Seaports, etc. (2001) ...........................................................................20- 4 

Table 20.1.5 Cargo Throughput excluding Specialized Ports,  

 Seaports, etc. (2020) ...........................................................................20- 4 

Table 20.1.6 Handling Capacity of Berth for Bulk (2020 at ports) .......................20- 6 

Table 20.1.7 Handling Capacity of Berth for Non-bulk (2020 at ports)...............20- 6 

Table 21.1.1 Vessel Traffic by Stretch (2001, case-1:Fleet Mix=RRD)...................21- 5 

Table 21.1.2 Vessel Traffic by Stretch (2020, case-1:Fleet Mix=RRD)...................21- 6 

Table 21.1.3 Vessel Traffic by Stretch (2001, case-2:Fleet Mix=Hanoi) ...............21- 7 

Table 21.1.4 Vessel Traffic by Stretch (2020, case-2:Fleet Mix=Hanoi) ...............21- 8 

Table 21.1.5 Average Interval of Vessels (case-1:Fleet Mix=RRD).......................21- 9 

Table 21.1.6 Traffic Capacity of Double-way Channel  

 (case-1, Fleet Mix:RRD) .......................................................................21- 9 

Table 21.1.7 Average Internal of Vessels (case-2, Fleet Mix=Hanoi) ..................21- 9 

Table 21.1.8 Traffic Capacity of Double-way Channel  

 (case-2, Fleet Mix=Hanoi)..................................................................21-10 

Table 21.1.9 Future Performance of Major IWT Corridors ....................................21-10 

Table 21.1.10 Future Waterway Classification of Major IWT Corridors .................21-11 

Table 23.1.1 Cargo Flow in Hanoi Segment (2001) ...............................................23- 2 

Table 23.1.2 Section Traffic (2001)...........................................................................23- 2 

Table 23.1.3 Cargo Flow in Hanoi Segment (2010) ...............................................23- 2 

Table 23.1.4 Section Traffic (2010)...........................................................................23- 2 

Table 23.1.5 Cargo Flow in Hanoi Segment (2020) ...............................................23- 3 

Table 23.1.6 Section Traffic (2020)...........................................................................23- 3 

Table 23.2.1 Cargo Throughput of Ports/Berths in Hanoi Segment (2001) ........23-11 

Table 23.2.2 Basic Data of Hanoi City ...................................................................23-11 

Table 23.2.3 Distance between Dykes in Hanoi Segment ..................................23-14 

Table 23.2.4 Land Use of Flood Plane in Hanoi Segment....................................23-15 

Table 23.2.5 Evaluation of River Bank for Port Site  

 in Hanoi Segment (Right Bank) .........................................................23-16 



Table 23.2.6 Evaluation of River Bank for Port Site  

 in Hanoi Segment (Left Bank) ...........................................................23-17 

Table 23.2.7 Future Main Hinterland of Ports/Berths in Hanoi Segment ............23-20 

Table 23.2.8 Cargo Throughput of Ports/Berths  

 in Hanoi Segment (2001, 2020) .........................................................23-23 

Table 24.2.1 Development Plan of Sea-Cum-Riverways ......................................24- 2 

Table 24.2.2 Cargo Volume by Coastal Shipping, 1999.......................................24- 3 

Table 24.2.3 Economic Transport Cost ...................................................................24- 4 

Table 24.2.4 Summary of SRV Transport Demand Forecast .................................24- 6 

Table 24.3.1 Export and Import by Commodity Item at Northern Ports .............24- 7 

Table 24.3.2 Volume of Container Cargo ..............................................................24- 8 

Table 24.3.3 Volume of Container Cargo between Hanoi and Port Group .....24- 8 

Table 24.3.4 Cost and Time Comparison, Hanoi – Hai Phong .............................24- 9 

Table 24.3.5 Potential IWT Container Demand ......................................................24-9 

Table 24.3.6 Comparison Between Growth Rates and Other Indicators..........24-10 

Table 24.4.1 Summary of Transport Demand in Hanoi ........................................24-10 

Table 24.5.1 Change of Tourist Arrived by Year (1996 – 2000)............................24-12 

Table 24.5.2 Projection of Tourist Arrivals to Hanoi ...............................................24-12 

Table 24.5.3 Projection of River Cruise Tourism in Hanoi......................................24-13 

Table 24.5.4 Type of River Cruise ............................................................................24-13 

Table 24.5.5 Typical Attraction for River Cruise in Hanoi .....................................24-14 

Table 25.1.1 Future Dimension of Navigation Channel in Hanoi Segment ........25- 1 

Table 25.1.2 H5% Water Level at Bridges (cm) ......................................................25- 4 

Table 25.1.3 Vertical Clearance of Bridges (m) ....................................................25- 4 

Table 25.2.1 Historical Change of River Form ........................................................25- 6 

Table 25.2.2 Evaluation of River Alignment Alternatives ......................................25- 6 

Table 25.3.1 Decrease of Regulated Period by Improving Duong Bridge........25-11 

Table 25.4.1 Evaluation of Crossing Point Alternative at Duong Bifurcation ....25-18 

Table 25.5.1 Proposed Number of Main Navigation Aids ...................................25-19 

Table 26.1.1 Boundary Conditions (Dry Season) ...................................................26- 3 

Table 26.3.1 Estimated Volume of Capital Dredging ..........................................26-24 

Table 26.3.2 Estimated Volume of Capital Dredging along Basic Sinuosity .....26-27 

Table 26.7.1(1) Hydraulic Characteristics of Alternatives (Flood Season) ............26-62 

Table 26.7.1(2) Hydraulic Characteristics of Alternatives (Dry Season) ................26-64 

Table 26.7.2 Increase in Flood Water Level due to Channel Stabilization  

 Facilities (Water depth: 12.5m at Hanoi H-M Station .....................26-76 

Table 26.7.3 Summary and Comparison of Hydraulic Characteristics 

 (H=3.3m, 9.2m and 12.5m, Alternative 1) ........................................26-77 

Table 26.7.4 Change in Flood Water Level due to Channel Stabilization 

 Facilities Taken Account of Effect of Riverbed Erosion 



 (Water depth: 13.4m at Hanoi H-M Station) ...................................26-80 

Table 26.7.5 comparison of Hydraulic Parameters for Extremely High Flood 

 (H=13.4m) (Present Condition and Alternative 5s).........................26-81 

Table 26.8.1 Required Channel Width based on  

 Theoretical Balance Equation ..........................................................26-88 

Table 26.8.2 Hydraulic Characteristics of the Flow (Dry Season) .......................26-94 

Table 26.8.3 Hydraulic Characteristics of the Flow (Flood Season) .................26-100 

Table 26.9.2 Rate of Sedimentation in Planned Channel Assessed by  

 Numerical Simulation .......................................................................26-109 

Table 27.1.1 Cargo Throughput of Ports/Berths in Hanoi Segment (2020) .........27- 1 

Table 27.1.2 Converted Berth Length of Hanoi & Khuyen Luong Ports ..............27- 2 

Table 27.1.3 Required Length of Cargo Berth in 2020 ..........................................27- 2 

Table 27.1.4 Required Handling Equipment for Major Ports (2020).....................27- 4 

Table 27.1.5 Required Land Space for Major Ports (2020) ...................................27- 5 

Table 27.1.6 Required Number of Access Road Lanes for Major Ports (2020) ..27- 6 

Table 27.1.7 Required Elevation of New Port Facilities .........................................27- 6 

Table 27.2.1 Master Plan of Hanoi Port (2020) .......................................................27- 8 

Table 27.3.1 Master Plan of Khuyen Luong Port (2020) .......................................27-10 

Table 27.4.1 Evaluation of Alternatives on New North Port ................................27-12 

Table 27.4.2 Master Plan of New North Port (2020).............................................27- 13 

Table 27.5.1 Master Plan of New East Port (2020) ................................................27-17 

Table 27.6.1 Potential Passenger Demand from Hanoi.......................................27-19 

Table 27.6.2 Sensitivity Analysis on Passenger Demand from Hanoi..................27-19 

Table 27.6.3 Existing Bus Transport Service ............................................................27-20 

Table 27.6.4 Tentative Service Schedule of Passenger Boat (HN-HY-TB) ..........27-22 

Table 27.6.5 Required Seats of Passenger Boat and Estimated Revenue  

 (HN-HY-TB, Case-1 : IWT fare = Bus fare) ..........................................27-22 

Table 27.6.6 Required Seats of Passenger Boat and Estimated Revenue  

 (HN-HY-TB, Case-2 : IWT fare = Bus fare + VND 10,000)..................27-23 

Table 27.6.7 Required Seats of Passenger Boat and Estimated Revenue  

 (HN-HY-TB, Case-3 : IWT fare = Bus fare with 50% raised) ..............27-23 

Table 27.6.8 Tentative Service Schedule of Passenger Boat (HN-VT-PT) ...........27-24 

Table 27.6.9 Required Seats of Passenger Boat and Estimated Revenue  

 (HN-VT-PT, Case-1 : IWT fare = Bus fare) ..........................................27-24 

Table 27.6.10 Required Seats of Passenger Boat and Estimated Revenue  

 (HN-VT-PT, Case-1 : IWT fare = Bus fare + VND 10,000) ..................27-25 

Table 27.6.11 Required Seats of Passenger Boat and Estimated Revenue  

 (HN-VT-PT, Case-1 : IWT fare = Bus fare with 50% raised)...............27-25 

Table 27.6.12 Master Plan of New Passenger Terminal (2020)..............................27-26 

Table 27.6.13 Conceptual Dimensions of Passenger Terminal Building ..............27-26 



Table 27.6.14 Major Tourist Attractions in and around Hanoi Segment ..............27-28 

Table 27.7.1 Preliminary Desirable Features of Chem Berths (2020) ..................27-30 

Table 28.1.1 Type of Port Management and Operation......................................28- 2 

Table 28.1.2 Merits and Demerits of Each Type from the Viewpoint of 

  the Government ................................................................................28- 3 

Table 28.1.3 Participation and Financial Burden of the Government by Port  

 Management and Operation Type ..................................................28- 4 

Table 28.1.4 Desirable Type of Port Management and Operation ....................28- 4 

Table 28.1.5 Comparison of Cargo Handling Efficiency ......................................28- 6 

Table 28.1.6 Areas covered by MIS.........................................................................28- 8 

Table 28.1.7 Example of Article Classification ......................................................28-11 

Table 28.1.8 Investment for Ports/Berths by Private Sector .................................28-16 

Table 28.2.1 Competent Authority by IW classification.......................................28-18 

Table 28.2.2 Vessels Required to be introduced in 2020 by Sub-stations..........28-19 

Table 28.2.3 Management Equipment Required to be Introduced in the Hanoi  

 Segment in 2020 .................................................................................28-20 

Table 28.2.4 Proposed Number of Staff of Chem Sub-station ............................28-20 

Table 28.2.5 Proposed Number of Staff of Hanoi Sub-station.............................28-21 

Table 28.2.6 Proposed Number of Staff of Khuyen Luong Sub-station..............28-21 

Table 28.2.7 Comparison of Media for IW Information Service..........................28-26 

Table 29.1.1 Dimensions of Design Vessels .............................................................29- 1 

Table 29.1.2 Unit Weight of Primary Construction Materials ................................29- 2 

Table 29.1.3 LWLs at in the Red River Hanoi Segment..........................................29- 4 

Table 29.2.1 Summary of Cost Estimation for Master Plan Project (2020) .........29-10 

Table 29.2.2 Cost Estimation Sheet (1)...................................................................29-11 

Table 29.2.3 Cost Estimation Sheet (2)...................................................................29-12 

Table 29.2.4 Cost Estimation Sheet (3)...................................................................29-13 

Table 29.2.5 Cost Estimation Sheet (4)...................................................................29-14 

Table 30.1 Standard Conversion Factors and Cost Demarcation..................30-11 

Table 30.2 Summary of Economic Transport Cost.............................................30-12 

Table 30.3 Average Cost of Cargo Handling and Port Operation .................30-16 

Table 30.4 Change of Fleet Mix and Saved SOC .............................................30-17 

Table 30.5 Result of Economic Analysis (Whole System) ..................................30-17 

Table 30.6 Transport Cost Comparison for Corridor 4B.....................................30-18 

Table 30.7 Result of Economic Analysis (Corridor 4B for SRV)..........................30-18 

Table 30.8 Transport Cost Comparison for Corridor 3NB ................................30-19 

Table 30.9 Result of Economic Analysis (Corridor 3NB for SRV) .......................30-19 

Table 31.1.1 Sites for Monitoring of Sedimentation Levels ...................................30- 1 

Table 31.1.2 Sites for Water Sampling and In Situ Measurement ........................31- 2 

Table 31.1.3 Sites for Monitoring of Benthos in Riverbed......................................31- 2 



Table 31.1.4 Sites for Air Sampling ...........................................................................31- 3 

Table 31.1.5 Results of Measurement of Sediment Materials Quality .................31- 5 

Table 31.1.6 Results of Measurement of Water Quality........................................31- 6 

Table 31.1.7 Results of Distribution of Particle Size of Suspended Solid ............31- 10 

Table 31.1.8 Results of Measurement of Benthos in Riverbed ............................31-11 

Table 31.1.9 Results of Measurement of Air Quality (in the first day).................31-11 

Table 31.1.10 Results of Measurement of Air Quality (in the second day) .........31-12 

Table 31.2.1 Initial Environmental Examination Check List..................................31-15 

Table 32.1 Transport Volume on the Selected River Section............................32- 1 

Table 32.2 Summary of Transport Demand in Hanoi up to 2010 ......................32- 2 

Table 32.4 Projection of Tourist Arrivals and River Cruise Demand (2010) ......32- 3 

Table 33.1.1 Possible Future Dimensions of Waterways for 2010 .........................33- 1 

Table 33.2.1 Future Fleet Mix in Hanoi Segment (DWT share by size class)........33- 2 

Table 34.1.1 Dimensions of Navigation Channel in Hanoi Segment (2010).......34- 1 

Table 34.3.1 Evaluation of Crossing Point Alternatives at Duong Bifurcation...34-10 

Table 34.5.1 Proposed Number of Main Navigation Aids ...................................34-11 

Table 35.2.1 Construction Sequences of Channel Stabilization Facilities ..........35- 4 

Table 36.1.1 Cargo Throughput of Ports/Berths Groups in Hanoi Segment  

 (2010) ....................................................................................................36- 1 

Table 36.1.2 Required Length of Cargo Berth in 2010 ..........................................36- 5 

Table 36.1.3 Required Handling Equipment for Major Ports (2010).....................36- 6 

Table 36.1.4 Required Land Space for Major Ports (2010) ...................................36- 6 

Table 36.1.5 Required Number of Access Road Lanes for Major Ports (2010) ..36- 7 

Table 36.1.6 Required Elevation of New Port Facilities .........................................36- 8 

Table 36.2.1 Short-term Development Plan of Hanoi Port (2010)......................36- 10 

Table 36.3.1 Short-term Development Plan of Khuyen Luong Port (2010) ........36-12 

Table 36.4.1 Short-term Development Plan of New North Port (2010) ..............36-14 

Table 36.5.1 Short-term Development Plan of New East Port (2010) .................36-16 

Table 36.6.1 Short-term Development Plan of New Passenger Terminal ..........36-18 

Table 37.2.1 Vessels Required to be Introduced in 2010 (Chem Sub-station)...37- 4 

Table 37.2.2 Vessels Required to be Introduced in 2010 (Hanoi Sub-station) ...37- 4 

Table 37.2.3 Vessels Required to be Introduced in 2010 

  (Khuyen Luong Sub-station) .............................................................37- 4 

Table 37.2.4 Vessels Required to be Introduced in 2010 by Sub-stations ..........37- 5 

Table 37.2.5 Management Equipment Required to be Introduced in Hanoi 

  Segment in 2010 ................................................................................37- 5 

Table 38.1.1 Water Levels for the Design Purpose ................................................38- 4 

Table 38.1.2 General Conditions of the Ports .......................................................38-11 

Table 38.1.3 Mooring Force.....................................................................................38-12 

Table 38.1.4 Berthing Energy...................................................................................38-12 



Table 38.1.5 Reaction Force of Rubber Fender....................................................38-13 

Table 38.1.6 Crown Height of Berths at Ports ........................................................38-14 

Table 38.1.7 Minimum Front Depths at Ports .........................................................38-14 

Table 38.1.8 Design Criteria of Structural Materials .............................................38-15 

Table 38.1.9 Comparative Design of Pile Materials .............................................38-17 

Table 38.1.10 Surveyed Pier Structures ....................................................................38-23 

Table 38.2.1 Summary of Cost Estimate for Short Term Project (2010) ..............38-27 

Table 38.2.2 Allowance Rate for Quantity ............................................................38-27 

Table 38.2.3 Cost Estimation Sheet ........................................................................38-28 

Table 38.3.1 Necessary Surveys and Analysis during Implementation Stage...38-32 

Table 38.4.1 Currency-wise Ratios of Major Construction Items ........................38-34 

Table 38.4.2 Investment Schedule by Currency...................................................38-34 

Table 39.3.1 Activities Causing Potential Environmental Pollution and 

 Degradation........................................................................................39-17 

Table 39.3.2 Potential Environmental Impacts .....................................................39-19 

Table 39.4.1 Negative Impact Mitigation Measures ............................................39-21 

Table 39.5.1 Environmental Monitoring Program .................................................39-24 

Table 40.2.1 Initial Capital Investment Amount (2010)..........................................40-1 

Table 40.3.1 Hauling Distance of Commodity by IWT and by Truck ....................40-2 

Table 40.3.2 Average Size of Vessel and Truck by Commodity ...........................40-3 

Table 40.3.3 Difference of Transport Cost in SOC and VOC ................................40-3 

Table 40.3.4 Cargo Volume Projection by Commodity in Hanoi Segment ........40-3 

Table 40.3.5 Economic Benefit by Commodity per Ton........................................40-4 

Table 40.4.1 Results of Economic Viability...............................................................40-4 

Table 40.4.2 Results of Economic Sensitivity Analysis .............................................40-5 

Table 41.2.1 Estimated Operation Cost (2010) .......................................................41-1 

Table 41.3.1 Cargo Handling Charge by Commodity ..........................................41-2 

Table 41.3.2 Projected Revenue of Each Port ........................................................41-2 

Table 41.3.3 Projected Revenue of Passenger Terminal Charge 

 In Hanoi Port ..........................................................................................41-3 

Table 41.4.1 Results of Financial Viability (2010).....................................................41-4 

Table 41.4.2 Result of Sensitivity Analysis .................................................................41-5 

Table 42.2.1 Dust Emission Factors...........................................................................42- 1 

Table 42.2.2 Estimation of Dust Loads Emitted from Loading/Unloading the Bulk 

  Cargo at the Planned Ports .............................................................42- 2 

Table 42.2.3 Estimation of Dust Loads Emitted from Loading/Unloading the 

  Non-Bulk Cargo at the Planned Ports .............................................42- 2 

Table 42.2.4 Estimation of Total Dust Loads Emitted from Loading/Unloading the 

  Cargo at the Planned Ports .............................................................42- 2 

Table 42.2.5 Waste Water Pollution Factors ...........................................................42- 3 



Table 42.2.6 Waste Water Pollution Loads (2010) .................................................42- 3 

Table 42.2.7 Waste Water Pollution Concentration..............................................42- 4 

Table 42.2.8 Solid Waste Quantity...........................................................................42- 4 

Table 42.5.1 Cost Estimation for Pollution Control .................................................42- 8 

Table 42.5.2 Cost Estimation for Oil Spill Control at Each Port.............................42- 9 

Table 42.5.3 Installation of Main Fire Prevention and Fighting Equipment 

 at Each Port ........................................................................................42-10 

Table 42.5.4 Total Cost for Pollution Control and Risks Response.......................42-10 

Table 42.6.1 Effect of Project on Decrease in CO2 Discharge ...........................41-11 

Table 43.1.1 Summary of Port Development in Hanoi Segment .........................43- 2 

 

 

 

 

 

 

 

 



List of Figures and Photos 

 

 

Figure 1.1.1 Topography .....................................................................................1- 2 

Figure 1.1.2 Present Land Use.............................................................................1- 2 

Figure 1.2.1 Population Density by District, 1996 ..............................................1- 4 

Figure 1.2.2 Relation of Labor Force and GDP.................................................1- 7 

Figure 1.3.1 Transport Network ..........................................................................1-10 

Figure 2.2.1 Major Industrial Zones and Industrial Plants .................................2- 5 

Figure 2.3.1 Existing and Proposed Industrial Zones in  

 the Hanoi Master Plan ....................................................................2- 9 

Figure 3.1.1 Highways, Railway and Inland Waterway Network  

 in Red River Delta............................................................................3- 4 

Figure 3.1.2 Hanoi Transport Map ......................................................................3- 7 

Figure 3.1.3(1) Transport Volume in Vietnam (1990-2000) ...................................3- 9 

Figure 3.1.3(2) Transport Volume by Road and Railway  

 in the Red River Delta by Province (1999) ...................................3- 9 

Figure 3.1.4 Modal Share by Trip Distance in Total Cargo Volume ..............3-10 

Figure 3.2.1 Plan of Ring Road 3 and Thanh Tri Bridge...................................3-13 

Figure 3.3.1 Vehicle Traffic into/out of Hanoi Port (January 2002) ...............3-16 

Figure 3.3.2 Surveyed Road Traffic on the Duong Bridge 

 (From 7h 00 25/8 to 7h 00 27/8/2002) ..........................................3-18 

Figure 5.3.1 Plans of Training Alignment and Port System Development ....5-15 

Figure 6.1.1 Transport Demand and Modal Share of  

 Inland Waterway in Vietnam.........................................................6- 1 

Figure 6.1.2 Transport Demand and Modal Share of  

 Inland Waterway in the North .......................................................6- 3 

Figure 6.1.3 Relation of GDP and IWT Demand ...............................................6- 5 

Figure 6.2.1 Location of Major Inland Waterway Ports in the North ..............6- 6 

Figure 6.2.2 Cargo Throughput Structure in the North ....................................6- 6 

Figure 6.2.3 Major Inland Waterway Stretches and Their Traffic....................6- 8 

figure 6.3.1 Cargo Traffic Structure, 2001 .........................................................6- 9 

Figure 6.3.2 Port-to-Port Movement, 2001........................................................6-12 

Figure 7.1.1 Location of Ports .............................................................................7- 3 

Figure 7.1.2 Shipcalls to River Ports & Berths counted by  

 IWPA zone I & II (2001) ....................................................................7- 4 

Figure 7.2.1 Layout of Hanoi Port .......................................................................7- 9 

Figure 7.2.2 Master Plan of Hanoi Port for 2010...............................................7-10 

Figure 7.2.3 Master Plan of Hanoi Port for 2020...............................................7-11 

Figure 7.2.4 Layout of Khuyen Luong Port .......................................................7-14 



Figure 7.2.5 Master Plan of Khuyen Luong Port for 2010 ................................7-15 

Figure 7.2.6 Master Plan of Khuyen Luong Port for 2020 ................................7-16 

Figure 7.3.1 Layout of Viet Tri Port .....................................................................7-23 

Figure 7.3.2 Master Plan of Viet Tri Port for 2010..............................................7-24 

Figure 7.3.3 Master Plan of Viet Tri Port for 2020..............................................7-25 

Figure 7.3.4 Layout of Ninh Binh Port ................................................................7-28 

Figure 7.3.5 Master Plan of Ninh Binh Port for 2010 .........................................7-29 

Figure 7.3.6 Layout of Ninh Phuc Port...............................................................7-30 

Figure 7.3.7 Master Plan of Ninh Phuc Port for 2010 .......................................7-31 

Figure 7.3.8 Master Plan of Ninh Phuc Port for 2020 .......................................7-32 

Figure 7.3.9 Layout of Ham Dinh Port ...............................................................7-34 

Figure 8.1.2 Layout of Hai Phong Port ...............................................................8- 6 

Figure 8.1.3 Location of Cai Lan Port & Quong Ninh Port ..............................8- 9 

Figure 8.1.4 Layout of Cai Lan Port (JBIC project)...........................................8- 9 

Figure 8.1.5 Layout of Cam Pha Port................................................................8-11 

Figure 8.1.6 Location of Da Nang Port .............................................................8-13 

Figure 8.1.7 Layout of Tien Sa Port (within Da Nang Port) .............................8-13 

Figure 9.2.1 Major IWT Corridors in the Red River Delta ..................................9- 7 

Figure 9.3.1 Location of Bridges ........................................................................9-14 

Figure 9.3.2 Location of Bends with Radius less than 700 m (1) ....................9-19 

Figure 9.3.3 Location of Bends with Radius less than 700 m (2) ....................9-20 

Figure 9.3.4 Location of Bend Cutting Proposed in ADB Study.....................9-21 

Figure 10.1.1 Policy-making procedure ............................................................10- 2 

Figure 10.2.1 Organization Chart of MOT..........................................................10- 3 

Figure 10.2.2 Relationship between VIWA and Other Agencies ...................10- 5 

Figure 10.2.3 Organization Chart of VIWA........................................................10- 8 

Figure 10.2.4 Organization Chart of IWPA Zone-II ............................................10- 9 

Figure 10.3.1 Organization Chart of NOWTRANCO ........................................10-14 

Figure 10.3.2 Organization Chart of Khuyen Luong Port................................10-16 

Figure 13.1.1 Hanoi City........................................................................................13-3 

Figure 13.1.2 Transport Infrastructure Development Plan ................................13-8 

Figure 13.2.1 Long Term Industrial Development Plan ...................................13-13 

Figure 13.2.2 Locations of Priority Project Sites ................................................13-15 

Figure 13.2.3 Master Plan up to the year 2020 ................................................13-16 

Figure 13.3.1 Land Use inside the Red River ....................................................13-18 

Figure 13.3.2 Composition of Each Land Use inside the Red River...............13-19 

Photo 13.3.1 Overview of Farm Land Inside the Left Bank of the  

 Red River from Tam Xa Village ...................................................13-23 

Photo 13.3.2 Outer Dyke Road around Long Bien Village on the  

 Left Bank of the Red River...........................................................13-23 



Photo 13.3.3 A Brick Factory, Road and Houses inside the  

 Dyke near Long Bien Village.......................................................13-23 

 

Photo 13.3.4 The Left Shore of the Red River of Ba Tran Pottery  

 and Ceramic Factories Site ........................................................13-23 

Photo 13.3.5 Land Use near Tang Long Bridge along the  

 Right Side of the Red River..........................................................13-24 

Photo 13.3.6 House and Farm Land in North To Lien Commune..................13-24 

Photo 13.3.7 House on the Waterfront of Red River  

 near Chuong Duong Do .............................................................13-24 

Photo 13.3.8 Approach Road to Passenger and Tourist Floating Berth at 

 Chuong Duong Do ......................................................................13-24 

Photo 13.3.9 The Houses along the Shore of the Red River  

 near Chuong Duong Do .............................................................13-25 

Photo 13.3.10 Approach Road to Passenger Berth and Bach Dang Road 

 near Chuong Duong Do .............................................................13-25 

Photo 13.3.11 Congested Bach Danbg Road When  

 HNPC is sweeping out Discharged ............................................13-25 

Photo 13.3.12 Cleaning Drain Ditch after taking out  

 Mud & Storage Yard for Waste Rubber Tires ............................13-25 

Photo 13.3.13 Garbage Stock Spot and Garbage on the  

 Slope at Van Kiep Road..............................................................13-26 

Photo 13.1.14 Present Slope Dumped with Garbage Just  

 in Upstream Area of Van Kiep....................................................13-26 

Photo 13.3.15 Place where Construction Material handled in Van Kiep......13-26 

Photo 13.3.16 Ha Noi Port and Khuyen Luong Port ..........................................13-26 

Photo 13.3.17 Scenery of the Right Bank from Long Bien Bridge ...................13-27 

Photo 13.3.18 Submerged Areas on the Right and  

 Left Bank of the Foot of Long Bien Bridge.................................13-27 

Photo 13.3.19 Scene of Submerged Area at Chuon Duong Do ....................13-27 

Photo 13.3.20 Near the Dyke at Long Bien Bridge &  

 the Entrance Area of Ba Trang Ceramic Village .....................13-27 

Figure 13.3.3 Red River Right Bank Area Plan in Central Hanoi City ............13-30 

Figure 13.3.4 Red River City of General Plan...................................................13-31 

Figure 14.1.1 Red and Thai Binh River Basin......................................................14- 2 

Figure 14.2.1 Temperature and Rainfall in Lao Cai and Hanoi (1999) ..........14- 4 

Figure 14.3.1 Locations of Hydro-Meteorological  

 Stations in the Red River Delta ....................................................14- 5 

Figure 14.3.2 Distribution of Water Levels in the  

 Red River Delta (1971 Flood) .......................................................14- 6 



Figure 14.3.3 Monthly Highest and Lowest Water  

 Levels observed at Hanoi Station (1999)....................................14- 7 

Figure 14.3.4(1) Variation of Daily Average Water Level  

 at Thuong Cat Station in 1971 ....................................................14-11 

Figure 14.3.4(2) Variation of Hourly Water Level at Hanoi Station in 1999 .......14-11 

Figure 14.3.5 Arrangements of Flood Protection  

 Facilities in the Red River.............................................................14-16 

Figure 14.4.1 Three River Alignment Alternatives in Hanoi .............................14-22 

Figure 14.4.2 Basic Sinuosity of the Red River ..................................................14-23 

Figure 14.4.3 Comparison of Aerial Photographs ...........................................14-24 

Figure 14.4.4 Comparison of River Bed Contour Lines in 1999 and 2002 

 (5m interval)..................................................................................14-27 

Figure 14.4.5 Changes in Riverbed at the Central  

 Hanoi Portion from 1999 to 2002 ................................................14-28 

Figure 14.4.6 Locations of Cross Sectional Analysis ........................................14-29 

Figure 14.4.7(1) Cross Sectional Comparison of Riverbed  

 between 1999 and 2002..............................................................14-30 

Figure 14.4.7(2) Cross Sectional Comparison Riverbed 

 between 1999 and 2002..............................................................14-31 

Figure 14.4.7(3) Cross Sectional Comparison Riverbed 

 between 1999 and 2002..............................................................14-32 

Figure 14.4.7(4) Cross Sectional Comparison Riverbed 

 between 1999 and 2002..............................................................14-33 

Figure 14.4.7(5) Cross Sectional Comparison Riverbed 

 between 1999 and 2002..............................................................14-34 

Figure 14.4.8 Evolution of (stable) cross-section 2 Thang Long Bridge ........14-35 

Figure 14.4.9 Evolution of (dynamic) cross-section 4 Bai Tu Lien ..................14-36 

Figure 14.5.1(1) Longitudinal Cross Section along Red River 

 Talweg through Hanoi City (January 2002) ..............................14-40 

Figure 14.5.1(2) Water Depth Datum along the Talweg in the Red River ........14-41 

Figure 14.5.2 Co-relation between d50 on Riverbed and  

 50 cm below the Bottom ............................................................14-42 

Figure 14.5.3 Average Daily Discharge at Hanoi Station since 1956............14-43 

Figure 14.5.4 Hydrological Rating Curve H=f(Q) for the Hanoi Station  

 (period 1991-1995+Extreme Historic Values and the  

 Thuong Cat station on the Duong River, 2001  

 (ref TEDI Port and Hydromet) ......................................................14-44 

Figure 14.5.5 Example of a Fixed Station Profiling in Upstream Part of 

 Red River Segment ‘Hanoi Section’  

 (Vert V2 on 15th of January 2002)...............................................14-46 



Figure 14.5.6 Relationship between River Discharge (Q in m3/sec) and 

 Suspension Concentration (Section in mgds/I) at Hanoi  

 Station (1957-2000) ref Hydromet...............................................14-46 

Figure 14.5.7 Current vs. Particle Size after Gilluly’s Curve ............................14-49 

Figure 14.5.8 Hydraulic Section for Different Water Levels (m above LSD) 

 at the Different Cross-sections for the Year 1999.....................14-51 

Figure 14.5.9 Hydraulic Section for Different Water Levels (m above LSD) 

 at the Different Cross-sections for the Year 2002.....................14-52 

Figure 14.5.10 Double Rating Curve at Hanoi Station  

 (data from 1956 till 2002).............................................................14-53 

Figure 14.5.11 Rating Curve at Thuong Cat Station  

 (data from 1957 till 2000).............................................................14-54 

Figure 14.5.12 Extrapolated Rating Curve at Cross-section 1  

 on the Red River (data from 1956 till 2000)...............................14-55 

Figure 14.7.1 Locations of Stranded Ships and Proposed Bend  

 Cutting in the Red River Delta (January 2002) .........................14-61 

Figure 14.7.2 Locations of Sand Pits where Dredging are  

 Carried out (January 2002).........................................................14-62 

Figure 16.2.1 GDP/GRDP Projection Model (Klein-Kosobud Model) .............16- 3 

Figure 16.2.2 GDP Forecast Results Between 1997 and 2020 .........................16- 7 

Figure 16.2.3 Historical Trend of Hanoi’s GDP Share to RRD’s ........................16- 8 

Figure 17.1.1 Transport Cost Comparison .........................................................17- 3 

Figure 17.4.1 Basic Policy for the IWT System in the Red River Delta ............17-11 

Figure 18.1.1 General Framework for Transport Demand Forecast...............18- 3 

Figure 18.2.1 Cargo Transport Demand Forecast............................................18- 4 

Figure 18.2.2 Cargo Transport Demand on River Sections, 2010 ...................18- 7 

Figure 18.2.3 Cargo Transport Demand on River Sections, 2020 ...................18- 7 

Figure 18.2.3 Cargo Throughput by Province...................................................18- 8 

Figure 18.3.1 Impact of Fare and Walling Time on  

 IW Passenger Demand................................................................18-14 

Figure 19.1.1 Dimensions of Barge for IWT in the Northern Region ................19- 7 

Figure 19.1.2 Dimensions of Self-propelled vessel for  

 IWT in the Northern Region ..........................................................19- 8 

 

Figure 19.1.3 Dimensions of Tugboat for IWT in the Northern Region............19- 9 

Figure 20.1.1 Cargo Throughput excluding Specialized Ports,  

 Seaports, etc. ................................................................................20- 5 

Figure 21.1.1 Numbering of Inland Waterway Stretches ................................21- 4 

Figure 21.1.2 Future Performance of Major IWT Corridors..............................21-12 

Figure 23.1.1 Kilometerage & Coordinates for Hanoi Segment .....................23- 5 



Figure 23.1.2 Location of Major Landmark in Hanoi Segment .......................23- 6 

Figure 23.2.1 Location of Ports and Berth Groups in Hanoi Segment ..........23-12 

Figure 23.2.2 Skeleton Roads in Hanoi City......................................................23-13 

Figure 23.2.3 Alternatives for New Port Site in Hanoi Segment .....................23-18 

Figure 23.2.4 Cargo Throughput of Ports/Berths in  

 Hanoi Segment (2001, 2020).......................................................23-24 

Figure 23.2.5 Cargo Share of Ports/Berths in Hanoi Segment (2001, 2020)..23-24 

Figure 23.2.6 Temporary Berth Restricted Banks  

 and Potential Areas for Transferred Temporary Berths............23-26 

Figure 23.2.7 Alternative Locations of Passenger Terminal............................23-28 

Figure 24.2.1 SRV’s Preferred Areas from HCMC...............................................24-5 

Figure 24.3.1 Increase in Manufactured and Other Miscellaneous Goods ..24-7 

Figure 24.4.1 Cargo Traffic Flow in Hanoi Segment........................................24-11 

Figure 25.1.1 Typical Cross Section of Navigation Channel ............................25-1 

Figure 25.1.2 Cumulative Frequency of Water Level ......................................25- 3 

Figure 25.2.1 Alternative River Alignment .........................................................25- 5 

Figure 25.2.2 Alignment of Navigation Channel in Hanoi Segment  

 (case-1) ..........................................................................................25- 8 

Figure 25.2.3 Alignment of Navigation Channel in Hanoi Segment  

 (case-2) ..........................................................................................25- 9 

Figure 25.3.1 Conceptual Design of Duong Bridge (Alternative-2)..............25-12 

Figure 25.4.1 Daily Vessel Traffic in Hanoi Segment (2001)............................25-15 

Figure 25.4.2 Daily Vessel Traffic in Hanoi Segment  

 (2020, Present Pattern) ................................................................25-15 

Figure 25.4.3 Daily Vessel Traffic in Hanoi Segment (2020, MP) ....................25-15 

Figure 25.4.4 Daily Vessel Traffic at Duong Bifurcation (2001).......................25-16 

Figure 25.4.5 Daily Vessel Traffic at Duong Bifurcation  

 (2020, Present Pattern) ................................................................25-16 

Figure 25.4.6 Daily Vessel Traffic at Duong Bifurcation (2020, MP) ...............25-16 

Figure 25.4.7 Crossing Point Alternatives at Duong Bifurcation ....................25-17 

Figure 26.1.1 Two-dimensional Cylindrical Coordinate System......................26- 2 

Figure 26.2.1(1) Current Vectors (Dry Season: Present Conditions  

 with Existing Groins).......................................................................26- 5 

Figure 26.2.1(2) Ratio of Current Speeds (Dry Season: Present Conditions 

 with Existing Groins/without Existing Groins) ..............................26- 6 

Figure 26.2.1(3) Change of Riverbed (Dry Season: Present Conditions 

 with Existing Groins).......................................................................26- 7 

Figure 26.2.1(4) Current Vectors (Dry Season: Present Conditions  

 with Existing Groins).......................................................................26- 8 

Figure 26.2.1(5) Ratio of Current Speeds (Flood Season: Present Conditions 



 in Flood Section / Dry Season)......................................................26-9 

Figure 26.2.2(1) Comparison of Simulated and Measured Present  

 Current Velocities.........................................................................26-10 

Figure 26.2.2(2) Comparison of Simulated and Measured Present SS ..............26-11 

Figure 26.2.3(1) Current Vectors (Dry Season: Deviation of Direction 

 to the right at Thang Long Bridge).............................................26-13 

Figure 26.2.3(2) Ratio of Current Speeds (Dry Season: Deviation of Direction 

 to the Right at Thang Long Bridge / Present Condition with 

 Existing Groins)..............................................................................26-14 

Figure 26.2.4(1) Current Vector (Dry Season: Deviation of Direction to the 

 Left at Thang Long Bridge) .........................................................26-15 

Figure 26.2.4(2) Ratio of Current Speeds (Dry Season: Deviation of Direction  

 to the Left at Thang Long Bridge / Present Condition  

 with Existing Groins)......................................................................26-16 

Figure 26.2.5(1) Current Vector (Dry Season: Cut of Sand Bar-Case A)...........26-17 

Figure 26.2.5(2) Ratio of Current Speeds (Dry Season: Cut of Sand Bank 

 Case A / Present Condition with Existing Groins) .....................26-18 

Figure 26.2.6(1) Current Vector (Dry Season: Cut of Sand Bar-Case B) ...........26-19 

Figure 26.2.6(2) Ratio of Current Speeds (Dry Season: Cut of Sand Bank  

 Case B / Present Condition with Existing Groins) .....................26-20 

Figure 26.2.7 Effects of a Cut at Tu Lien-Trung Ha Sand Bar  

 on Current Field............................................................................26-22 

Figure 26.2.8 Effects of a Cut at Tu Lien-Trung  

 Ha Sand Bar on Riverbed Field...................................................26-23 

Figure 26.3.1 Areas of Capital Dredging along Talweg.................................26-25 

Figure 26.3.2 Areas of Capital Dredging along the Basic Sinuosity..............26-26 

Figure 26.4.1 Basic sinuosity of the Red River Channel ..................................26-30 

Figure 26.4.2 Trend of Erosion/Accretion from 1999 to 2002) ........................26-31 

Figure 26.5.1 River Bank Stabilization with Groins............................................26-32 

Figure 26.5.2 Hydromorphological parameters of  

 the Red River Ha Noi section ......................................................26-36 

Figure 26.5.3 Comparison of Discharge in Ha Noi Station in the Red River 

 and Discharge of Thuong Cat Station in The Duong River .....26-39 

Figure 26.5.4 Mean Velocities at Different Initial Water Levels at Section 1 

 (Existing cross-sections with an indication of bottom profile  

 of the Study area)........................................................................26-40 

Figure 26.5.5 Mean Velocities at Different Initial Water Levels at Section 1 

 (Full closure of the secondary channels in cross sections 3, 4, 

 4s and 5, with an indication of the bottom profile of  

the study area) ............................................................................26-41 



Figure 26.5.6 Mean Velocities at Different Initial Water Levels at Section 1 

 (Partial closure of the secondary channels in cross sections 3,  

 4, 4s and 5, with an indication of the bottom profile of the 

 study area)....................................................................................26-42 

Figure 26.5.7 Mean Flow Velocities over the Red River Each with Channel  

 Construction at Section 4s by the Training Wall of  

 Tu Lien – Trung Ha Sand Bank (together with the 

 submerged weirs at the secondary channels) ........................26-43 

Figure 26.6.1 Proposed Arrangement of Essential Channel  

 Stabilization Facilities ...................................................................26-46 

Figure 26.2.1(1) Current Vectors (After Construction of Urgent  

 Stabilization Facilities) ..................................................................26-47 

Figure 26.6.2 (2) Ratio of Current Speeds (Before and after Construction of 

 Urgent Stabilization Facilities) .....................................................26-48 

Figure 26.6.2(3) Change of Riverbed (After Construction of Urgent  

 Stabilization Facilities) ..................................................................26-49 

Figure 26.6.3(1) Difference of Riverbed Variation (Present Condition versus 

 of Urgent Stabilization Facilities).................................................26-50 

Figure 26.6.3(2) Difference of Riverbed Variation (Present Condition  

 versus Cut of Tu Lien-Trung Ha Sand Bar)..................................26-51 

Figure 26.7.1(1) Alternative 1 (Dual Channel System) ........................................26-54 

Figure 26.7.1(2) Alternative 2 (Narrow Single Channel System) ........................26-55 

Figure 26.7.1(3) Alternative 3 (Wide Single Channel System) ............................26-56 

Figure 26.7.2(1) Conceptual Cross-sectional View of Groins.............................26-57 

Figure 26.7.2(2) Conceptual Cross-sectional View of Submerged Weir...........26-58 

Figure 26.7.2(3) Conceptual Cross-sectional View of Training Wall ..................26-58 

Figure 26.7.2(4) Conceptual Cross-sectional View of  

 the River Bank Revetment...........................................................26-58 

Figure 26.7.3 Locations of Comparison of Hydraulic Parameters.................26-61 

Figure 26.7.4(1) Current Vectors (Flood Season: Alternative 1) .........................26-66 

Figure 26.7.4(2) Current Vectors (Flood Season: Alternative 2) .........................26-67 

Figure 26.7.4(3) Current Vectors (Flood Season: Alternative 3) .........................26-68 

Figure 26.7.5(1)  Ratio of Current Speeds  

 (Flood Season: Alternative 1 / Present Condition)...................26-69 

Figure 26.7.5(2) Ratio of Current Speeds  

 (Flood Season: Alternative 2 / Present Condition)...................26-70 

Figure 26.7.5(3) Ratio of Current Speeds  

 (Flood Season: Alternative 3 / Present Condition)...................26-71 

Figure 26.7.6(1) Current Vectors (Dry Season: Alternative 1).............................26-72 

Figure 26.7.6(2) Current Vectors (Dry Season: Alternative 2).............................26-73 



Figure 26.7.7(1) Ratio of Current Speeds (Dry Season: 

 Alternative 1 / Present Conditions) ............................................26-74 

Figure 26.7.7(2) Ratio of Current Speeds (Dry Season:  

 Alternative 2 / Present Conditions) ............................................26-75 

Figure 26.7.8(1) Flow Vector of Very High Flood (H=12.5 m, Alternative 1)......26-78 

Figure 26.7.8(2) Sedimentation/Erosion Pattern of Very High Flood 

 (H=12.5 m, Alternative 1).............................................................26-79 

Figure 26.7.9(1) Deepened Areas Assumed as Effect of  

 Facilities and Dredging (Alternative 5s) ....................................26-82 

Figure 26.7.9(2) Flow Vector of Extremely High Flood 

 (H=13.4m, Alternative 5s) ............................................................26-83 

Figure 26.8.1(1) Permeability of Groins  

 (Mound height: 3 m, Permeability of Piles: 0.6) ........................26-85 

Figure 26.8.1(2) Permeability of Groins  

 (Mound height: 4m, Permeability of Piles: 0.6) .........................26-85 

Figure 26.8.2(1) Dimensional Characteristics of the Existing Channels in 

 the Transitional Season (Water level: CDL + 6.00 m) ...............26-87 

Figure 26.8.2(2) Relationship between Channel Width and Depth ..................26-88 

Figure 26.8.3 Current Vector (Dry Season, Alternative 1d 

 (Dong Ngoc Groin: Original Location)......................................26-91 

Figure 26.8.4 Current Vector (Dry Season, Alternative 4 

 (Dong Ngoc Groin: Original Location)......................................26-92 

Figure 26.8.5 Current Vector (Dry Season, Alternative 5 

 (Dong Ngoc Groin: Moved upstream)......................................26-93 

Figure 26.8.6 Locations of the Cross Sections to  

 Compare Hydraulic Characteristics ..........................................26-95 

Figure 26.8.7 Longitudinal Distribution of Velocity along  

 Talweg (Dry Season) ....................................................................26-96 

Figure 26.8.9 Current Vector (Flood Season: H=9.09m, Alternative 5s)........26-97 

Figure 26.8.10 Ratio of Current Speed  

 (Flood Season: H= 9.09m, Alternative 5s)..................................26-98 

Figure 26.8.11 Riverbed Variation 

 (Flood Season: H= 9.09m, Alternative 5s)..................................26-99 

Figure 26.9.1 Profile at the Deepest Point in the  

 Tu Lien – Trung Ha Channel ......................................................26-108 

Figure 27.1.1 Location of Ports/Berths (2020)....................................................27- 3 

Figure 27.1.2 Proposed Elevation of Port Facilities...........................................27- 7 

Figure 27.2.1 Master Plan of Hanoi Port (2020).................................................27- 9 

Figure 27.3.1 Master Plan of Khuyen Luong Port (2020) .................................27-11 

Figure 27.4.1 Location of New North Port (2020, Alternative-1) ....................27-14 



Figure 27.4.2 Location of New North Port (2020, Alternative-2) ....................27-15 

Figure 27.4.3 Master Plan of New North Port (2020) .......................................27-16 

Figure 27.5.1 Master Plan of New East Port (2020)..........................................27-18 

Figure 27.6.1 Bus Fare (Service Distance: 40-200 km).....................................27-20 

Figure 27.6.2 Layout Image of New Passenger Terminal (2020) ...................27-27 

Figure 28.1.1 Organization Chart of Hanoi Port Operator .............................28-14 

Figure 28.1.2 Organization Chart of Khuyen Luong Port Operator ..............28-14 

Figure 28.1.3 Organization Chart of New North Port Operator.....................28-15 

Figure 28.1.4 Organization Chart of New East Port Operator .......................28-15 

Figure 28.1.5 Organization Chart of Council Meeting ...................................28-16 

Figure 28.2.1 Structure of Information Service System in Hanoi Segment ...28-23 

Figure 29.1.1 Soil Conditions at Van Kiep and Khuyen Luong Ports ..............29- 4 

Figure 29.1.2(1) Possible Structure of Passenger Berth in Hanoi Port ................29- 6 

Figure 29.1.2(2) Possible Structure of Passenger Berth in Hanoi Port..................29- 7 

Figure 29.1.3 Possible Structure of Cargo Berth................................................29- 8 

Figure 29.1.6 General Plan of River Training Structures ...................................29- 9 

Figure 34.1.1 Typical Cross Section of Navigation Channel (2010) 

 (Red River Hanoi Segment) .........................................................34- 1 

Figure 34.2.1 Alternative River Alignment .........................................................34- 3 

Figure 34.2.2 Alignment of Navigation Channel in Hanoi Segment 

 (case-1) ..........................................................................................34- 5 

Figure 34.2.3 Alignment of Navigation Channel in Hanoi Segment 

 (case-2) ..........................................................................................34- 6 

Figure 34.3.1 Crossing Point Alternatives at Duong Bifurcation .....................34- 9 

Figure 35.1.1 Arrangement of Channel Stabilization Facilities .......................35- 3 

Figure 36.1.1 Cargo Throughput of Ports / Berths in Hanoi Segment 

 (2001, 2010, 2020)...........................................................................36-1 

Figure 36.1.2 Cargo Share of Ports/Berths in Hanoi Segment 

 (2001, 2010, 2020)..........................................................................36- 2 

Figure 36.1.3 Proposed Elevation of Port Facilities...........................................36- 8 

Figure 36.1.4 Location of Ports / Berths (2010)..................................................36- 9 

Figure 36.2.1 Short-term Development Plan of Hanoi Port (2010) ................36-11 

Figure 36.3.1 Short-term Development Plan of Khuyen Luong Port (2010)..36-13 

Figure 36.4.1 Short-term Development Plan of New North Port (2010) ........36-15 

Figure 36.5.1 Short-term Development Plan of New East Port (2010)...........36-17 

Figure 36.6.1 Layout Image of New Passenger Terminal (2010) ...................36-19 

Figure 37.1.1 Organization Chart of Hanoi Port Operator ...............................37-1 

Figure 37.1.2 Organization Chart of Khuyen Luong Port Operator ................37-2 

Figure 37.1.3 Organization Chart of New North Port Operator.......................37-2 

Figure 37.1.4 Organization Chart of New East Port Operator .........................37-3 



Figure 38.1.1 Investigated Sub-soil Structures in the Ports................................38-3 

Figure 38.1.2 Simulated Current Velocity (Very High Flood) ...........................38-4 

Figure 38.1.3 Typical Profiles of Groins (Groin-1) ...............................................38-7 

Figure 38.1.4 Typical Profiles of Training Walls (Training Wall-1 and 2) ...........38-8 

Figure 38.1.5(1) Typical Profiles of Bank Protections (Bank Protection 2,3,5,6) ..38-9 

Figure 38.1.5(2) Typical Profiles of Bank Protections (Bank Protection 7) .........38-10 

Figure 38.1.6 Loading Conditions to Bitt and Fender .....................................38-13 

Figure 38.1.7 Image of Structural Elevations....................................................38-14 

Figure 38.1.8 Required Driving Depth of Steel Sheet Piles  

 (Khuyen Luong Port) ....................................................................38-16 

Figure 38.1.9(1) Typical Cross Section of Hanoi Port Passenger Berth ..............38-18 

Figure 38.1.9(2) Typical Cross Section of Khuyen Luong Port Cargo Berth ......38-19 

Figure 38.1.9(3) Typical Cross Section of New North Port Cargo Berth.............38-19 

Figure 38.1.9(4) Typical Cross Section of New East Port Cargo Berth ...............38-20 

Figure 38.1.10 Typical Cross Section of Revetment ..........................................38-21 

Figure 38.1.11 Typical Type of Pavement ..........................................................38-21 

Figure 38.1.12(1) Typical Cross Section of Access Road – 2 Lanes .....................38-22 

Figure 38.1.12(2) Typical Cross Section of Access Road – 3 Lanes .....................38-22 

Figure 38.1.13 Estimated Concrete Strengths ...................................................38-26 

Figure 38.3.1 Construction Schedule for Short Term Project (2010)..............38-33 

Photo 39.3.1 The area where a new passenger berth will be  

 constructed ....................................................................................39-8 

Photo 39.3.2 Upstream Scenery and Downstream End of  

 Existing Facilities..............................................................................39-9 

Photo 39.3.3 Future Port Expanding Area along the  

 Shore & Wide behind Area ...........................................................39-9 

Figure 39.3.1 New North Port Plan.....................................................................39-11 

Photo 39.3.4 Entrance into Hai Boi Commune and  

 New North Port from the Dyke....................................................39-12 

Photo 39.3.5 The Location of the future Access Road from  

 the Dyke and Hai Boi ...................................................................39-12 

Photo 39.3.6 The Existing Access Road to the Shore Bank of  

 the new New North......................................................................39-12 

Photo 39.3.7 The Areas where New North Port will be constructed.............39-12 

Figure 39.3.2 New East Port Plan .......................................................................39-14 

Photo 39.3.8 New East Port Developing Area, Downstream of  

 Existing Pumping Station .............................................................39-15 

Photo 39.3.9 Wide Area behind the Berth from  

 Water Front Line to the Dyke ......................................................39-15 

Photo 39.3.10 Upstream and Downstream Areas of  



 Port Structure will be Constructed .............................................39-15 

Photo 39.3.11 Access Road will run at the Foot of Dyke and 

 Parallel to Phu Dong Bridge........................................................39-15 

 



  
 

 
 
 
 
 
 
 
 
 

PART  IV 
 
 

SHORT-TERM DEVELOPMENT PLAN FOR IWT SYSTEM  
IN HANOI SEGMENT FOR 2010 

 



32 - 1 

Chapter  32  Transport Demand for 2010 

 

32.1  River section traffic volume 

 

Traffic volume on river sections especially concerned to the Hanoi segment was 

obtained after traffic assignment calculation. The assigned results of selected 

river sections are show in Table 32.1. 

 

Table 32.1  Traffic Volume on the Selected River Sections (2010) 

(Unit: Million Tons per Year) 

Stretch No. Name of River 2001 2010 Rate of Increase 
16 Red 4.7 8.4 1.8 
15 Duong 3.1 4.7 1.5 
33 Red 3.1 4.8 1.6 

Confluence Hanoi Segment 10.9 17.9 1.6 
Source)  JICA Study Team 

 

As shown in the above table, the projected traffic volume in Hanoi segment 

where these three rivers meet at their constitute a justification for the 

improvement of navigational safety and smooth navigation especially at a 

confluence of the Red and the Duong Rivers. 

 

There are two major river ports along the Hanoi segment with several other ports 

specialized for construction materials. This projected traffic volume may 

constitute a justification for the expansion of the cargo handling capacity of 

such ports along the Hanoi segment as well. The projection of cargo throughput 

at Hanoi is discussed in the subsequent paragraph. 

 

32.2  Transport demand in Hanoi 

 

The transport demand in Hanoi segment was projected based on the foregoing 

studies and analysis of inland water transport demand by respective inland-

waterway transport mode i.e. conventional IWT and SRV. 

 

Table 32.2  Summarizes the inland waterway transport demand in Hanoi. 
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Table 32.2  Summary of Transport Demand in Hanoi up to 2010 

 
(Unit: '000 tons per year) 

Item 2001 2010 AAGR%(01-10) 
Construction material 3,772 6,574 6.4 
Cement 1,177 1,769 4.6 
Coal 500 698 3.8 
Others 546 739 3.4 
Container 0 433 6.5 
Sub-total by IWT 5,995 10,213 5.2 
Paddy 0 373 5.1 
Steel 0 1 14.7 
Fertilizer 0 56 12.6 
Others 0 110 6.0 
Sub-total by SRV 0 540 6.3 
Cargo Demand Total 5,995 10,753  
Source)  JICA Study Team 

 

32.3  Projection of passenger demand (2010) 

 

Based on the traffic demand analysis on the passenger that may choose the 

river navigation especially along the potential routes such as (1) Hanoi - Hung 

Yen (60 km), Hung Yen - Thai Binh (41 km) and Hanoi - Thai Binh (101 km) to the 

south and (2) Hanoi - Vietri (75 km), Hanoi - Phu Tho (115 km) and Viet Tri - Phu 

Tho (40 km) to the west, total number of potential inland-waterway passenger is 

projected to be 641,000 in the year 2010. 

 

Although there is no schedule inland waterway passenger transport service at 

present, the number of passengers that may choose an inland-waterway 

transport will increase substantially provided that necessary facilities to 

accommodate such demand i.e. passenger terminals, comfortable and 

relatively high-speed passenger boats, especially when the passenger intend to 

use this service not only for transporting him or herself but also some cargo 

associated with them. 

 

32.4  Passenger demand for the river cruise 

 

Table 32.4 below shows the tourist arrival and potential international and 

domestic visitors who may enjoy the river cruise in Hanoi. 
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Table 32.4  Projection of Tourist Arrivals and River Cruise Demand (2010) 
(Unit: '000 tons per Year) 

Item 2001 2010 AAGR%(01-10) 
Foreign Tourist Demand 450 760 6.0 
Domestic Tourist Demand 1,450 4,021 12.0 
Total Tourist Demand 1,900 4,781 10.8 
Foreign Cruise Demand 0 45 10.0 
Domestic Cruise Demand 0 73 5.0 
Total Cruise Demand 0 118 6.2 
Source)  JICA Study Team 

 

Although these projection are of still a level of potentiality not a level of 

probability, there is a growing demand for the river cruise in Vietnam as it has 

been experiencing in Ho Chi Minh City as well as Hue City. As there are various 

potential tourism resources around and along the Red River especially in Hanoi 

segment, this projected demand may constitute a ground for the justification to 

develop the tourist passenger terminal and tourist river cruise system along the 

Hanoi segment. 
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Chapter  33  Future Vessel Size of IWT Fleet in Hanoi segment for 2010 

 

33.1  Future vessel size 

 

Possible future dimensions of waterways for 2010 can be assumed as Table 33.1.1 

taking into account present dimensions of waterways and the effort of VIWA for the 

development of inland waterways. 

 

Table 33.1.1  Possible Future Dimensions of Waterways for 2010 

LAD (m) LAW (m) Bend Radius (m) No Corridor 

Present Future 

2010 

Present Future 

2010 

Present 

(<400m) 

Future 

2010 

1 Quang Ninh - Hai Phong 

Hai Phong - Hanoi 

Hanoi - Viet Tri 

 

1.5 

1.5 

 

2.0-2.5 

2.0-2.5 

 

30 

30 

 

30-50 

30-50 

 

10 bends 

0 bends 

 

200-400 

700 

2 Quang Ninh - Hai Phong 

Hai Phong - Ninh Binh 

 

1.8 

 

2.0-2.5 

 

30 

 

30-50 

 

29 bends 

 

200-300 

3 Cua Day - Ninh Binh 3.6 3.6 30 30-50 2 bends 300-400 

4A Lach Giang - Hanoi 2.0 2.0-2.5 30 30-50 2 bends 300-400 

4B Cua Day - Hanoi 2.0 2.0-2.5 30 30-50 2 bends 300-400 

Note) There may be some locations where it is difficult to realize future dimensions of waterway 

because of the site condition such as narrow width between dykes. 

 

In the Hanoi segment, the following maximum vessel size for 2010 can be assumed 

taking into account the least dimensions of waterways for various vessels and 

possible future dimensions of waterways (see Table 19.2.2 and Table 33.1.1) 

 

Barge train:  2units@400DWT + Pushing Tug@135-200CV 

 (Length=95-102m, Breadth=9-10m, draft=1.5-1.6m, Speed=8-12km/h) 

 

Barge train:  4units@200DWT + Pushing Tug@135-200CV 

 (Length=85-91m, Breadth=14-15m, draft=1.1-1.2m, Speed=8-12km/h) 

 

Self-propelled vessel:  300DWT (400DWT - 600DWT of shallow draft type) 

 (Length=38-50m, Breadth=7-10m, draft=1.9-2.1m, Speed=14-20km/h) 

 

33.2  Future fleet mix 

 

As to the future fleet mix for the IWT in the RRD, the share of vessels of larger than 
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300DWT must be raised along with the increase of transport demand. On the other 

hand, smaller vessels of less than 100DWT, which are mainly deployed for family use 

or intra-provincial transport, are considered to drop their share for the future (see 

Table 33.2.1). 

 

Table 33.2.1  Future Fleet Mix in Hanoi Segment (DWT share by size class) 

Year <50DWT 51-100DWT 101-300DWT >300DWT Total 

Ave. Size 

in 2001 

38 DWT 76 DWT 145 DWT 411 DWT 127DWT 

2001 3% 24% 47% 26% 100% 

2010 3% 20% 45% 32% 100% 

2020 2% 15% 43% 40% 100% 

Note) A barge train (e.g. Pusher + 4 barges) is counted as 1 vessel not 5 vessels. 

Source) Data in 2001:  based on passing vessels in sections nearby Hanoi (see Table 9.2.3) 

 Data in 2010 & 2020:  JICA Study Team estimation 
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