CHAPTER 14 TRAFFIC MANAGEMENT PLAN
14.1 Introduction

The fundamental goals for teafitc management are to provide a safer and nove comfort
above road fransport system through engineering, enforcement, cducation and
environmental enhancement. In the main traffic management aims to utilize and
improve existing infrastructure to accommodate current and future traffic demand.

Recently, the World Bank submitted to Vietnam Government a plan to upgrade the
Hanoi road network system to accommodate future traffic demand. The detail of the
plan has been issued by the World Bank in the "Urban Transport Management Study
Report".

The proposal submitted by the World Bank are separated into two follaiving parts:

Part 1: Corridor fjunction improvements (US$ 13.1 m;lhon) as follows:
Cau Giay junction
Tran Quang Khai corridor
Le Duan corridor
Tay Son corridor
Bach Mai corridor

Part 2: Central area lmprovemcnt (US$ 6.0 m:llxon) as follows:

Ancient quarter
French quarter (CBD)
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14.2

A summary of the traffic management scheme for Hanoi is shown Fig. 14-2-1,

Traffic Control

The

traffic management scheme can be divided into two phases: Traffic control and road
user control. As far as traffic control is concerned, separation of non motorized vehicles
from motorized vehicles is the key issuc in Tanoi,
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142.1 Segregation of Motorized Trafiic {from Non-motorized Traftic ( Bicycle)

The reduction of conflicts among road users is a key issue in obtaining smoother and
safer traffic conditions. An easy but affective measure is to segregate motorized vehicles
from non-niotorized vehicle. In Hanoi, a very large volume of bicycles is observed on
the streets. Their riders are generally unaware of traflic rutes and regulations. Thus,
motorcycles which are faster than bicycles, tend to usc the middle of road hampering
four wheel vehicle movement.

One of the basic and practical techniques in the teaffic management scheme for Hanoi is
a "Segregation System" which separates non-motorized and notorized traffic flows.
And as the result, traffic capacity would be increased. The segregation of bicycle from
motorized traflic could be applied on routes in French quarter {CBD) allocated as "one
way streets”. (Hue - Hang Bai, Ba Trieu for example). An irregular type of onc way
system where on-coming traffic is restricted to motorcycles (Pho Doi Can) is also
cffective.

" This project is called the "Traltic Capacily Enhancement Program® (See J03, Appendix).
It is to demonstiate effective road usage in one way streets to separate motorized - and

“non-niotorized vehicles. In this proposal, Pho Hue (1.9 km) and Le Duan (1.2 k) are
the target routes. Through careful consultation with related agencies duplication with the
World Bank proposal would avoided (Fig. 14-2-2 and 14-2-3),

~Fig. 14-2-2 Selected F{_:mr Routes for Bicycle Lane Study
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Fig. 14-2-3 Example of Bicycle Lane

The cost of creatmg the physical safety conditions for bicycles is minimal, consisting
sxmply of painting the pavement and puiting signs on many roads, erecting physical
barriers and constmclmg bicycle lanes of a few meters wide with light weight bearing -
pavements.

14.2.2 Segregation of Pedestrian Traflic

Pedestrian behavior including many peddlers is unpredictable. They walk on the streets
and not on pavements because most of time the pavement is hampered by street shops,
parked motorcycles and poor maintenance of the pavement surface. For safer and
smoather traflic, pedestrians should be segregated from other traf¥ic.

For exarple, fences or guardrails separating sidewalks and the carriageway should be
installed wherever pedestrian volumes are sufficiently high to justify the expense.
Sidewalks should be improved much more 1o accommodate easy separators for
pedestrians. Pedestrian safety facilities must be improved to ensure a safe’ pedestrian
environment. Also, pedestrian crossing shoutd be 1mplementcd The zebra crossings’
should be at least 2m wide for the crossing pedesimn ‘Kerbs should be construcled
along the road edge.
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14.2.3 Traffic Restraint Scheme

In this report traflic restraint program is proposed (see project JO1' Appendix) for the
urgent implementation. Traffic coming into Old Cily Area should be restricted and non-
motorized traffic would enjoy a smoother and fess polluted environment. Although the
projected sites in Old City Area overlap with the proposal by the World Bank, through
careful consultation with related agencies project duplication would be avoided.

t4.2.4 Inslalialiron of TV Cametas

To guarantce smoother traffic flow at intersections, appropriate monitoring of traftic
movements is indispensable. In combination with the installation of the Traffic Control
Center by French Government Aid, monitoring TV camera installation and staff training
would be proposed (see J02, Appendix).

14.2.5 Revising Traflic Rules and Regulations

Since road users are very indifferent to the rules on the road, current traffic rules and
' regulations are not observed. As one of the crucial problems for safety, is that conflicts
oceur when four wheel vehicles intend to make a right turn. They have to change their
position from the center (extreme left position in one way sticets) to the right cdge of
the corner of the intersection. Die to this interscction maneuver which occurs at rather’
slow speed near to the intersection, vehicles moving straight an, particularly bicycles
and motorcycles, are forced to merge with such intérsecting vehicles. One of the
treatments for this behavior, is:that four wheel vehicles intending right turm should
change their position at an carlier slage. Evasive turning behavior by four wheel
vehicles and miotoreycles should be prohibited at signalized intersections where crossing
pedestrians are exposed at a dangerous situation. '

Turning to right at red signal may increase traflic _cap'aciily' bul it also creates lﬁgh ris!gs ,
for pedestrian who are trying to cross. Turning behavior at red “signal should be
prohibited : Passing should strictly be prohibited in all two lanc'roads and one way

toads in the CBD area. Other regulations such as no {urning, no right turn, and no lane
changing are also extensively applied and observed.

Generally speaking, priority fules between vehicles/cycles and pedestrians are not
necessarily observed and appreciated by the current traffic environment in Banoi. To
accommodate the current traffic situation, traffic rules and regulation should be
amended. A project was proposed as JO4, Appendix. In Table. 14-2-1, priorily and basic
technigue in teaffic management are deseribed. :

14.2.6 ~Parking

It would be beiter to regulate parking on one side of the (natrow) strects. Considering
parking demand, off street parking space is not sufiicient for four wheel vehicles
(duration of parking fume, purpose should be surveyed). Also the necessity for the
development of truck of loading and untoading facilities away from the strect should be
recommended. L

—370-



‘Table 14-2-1 Sustainable Tr_afﬁc Control Scheme in Hanoi

Objectives
Basic ' .
Techniques Safety | Mobility [Enviren | Energy Elements
' ment

Simplification P § Turn regulation, bicycle Tane (reserved lane),
channelization, lane use contrel, median
barrier, one way, vchicle ban, road marking,
signal installation, parking control. _

Segregation P S S Bicycle lane, median barrier, pedestrian
crossing, signal installation, cyclo-ban, vehicle

: ban (Old City) .

Capacity |3 R §  [One way, bicycle lane, cyclo ban, tiuck ban,

Increase ~ |traffic controt center (TV camera installation)

Restraint S S P P [Vehicle ban, motercycle priority road (tane),
pedestrian  mall  (pedestrian  and  bicycle
precinct)

Note. P: Primary
S: Secondary

Undertined elements are high priority
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14.3 Safety Education

Traffic safety cducation in schools would be carricd out more intensively as an
important part of the gencral safety education incorporated in various subjects, ethic
classes and related subjects such as science or social studies. The context of such
education curricula would be provided by the Ministry of Education and Training
(MOET) through the distribution of manuals to kindergartens, primary and sccondary
schools all over Hanoi.

The emphasis for the road safety authoritics is with the development of posters, teaflets,
kits, guidelines and games. Thus, MOET and MOCI play dominant role in the
development of a curriculum which contain sections on road safety; curriculum support
material; road safety policies and the adoption and hitegrating bicycle safety into the
primary school cutriculum. The education materials should be in Vietnamese,
inexpensive, easily available, easy to follow, urban and rural in content, interesting and
containing instructions, suitably designed for children from prep to year 6 or 7 (study of
exercises done in foreign countries would be worthwhile).

Safety education may be conducted as a pari of the normal school curriculum.
Necessary steps should be taken to promote this with school teachers at the same time.
Necessary infoimation such as pamphlets or tabloid papers should be given to mothers
at home as they are responsible for the good habit formation of children.

An extensive safety education program should be considered carefully because young
children will graw up as the road users for tomorrow. The school system should devote
a significant period to the teaching of collective and social skills, such as fraflic
* education, in addition to imparting personal skills and knowledge. It might be feasible
{o introduce a certain subject in high schools which will include motorcyele riding, first
aid, environmental conservation, community project management, and communications :
development. Given the increasing popularity of motorcycles, basic skill and knowledge
should be given to those high school students. T

The following list illustrates examples of traflic safely education programs in schools
considering improvement of knowledge, attitude and behavior:

Primary Schools:

¢ - To develop in children an awareness of dangers on the roads.

e To tearn the road Jaws relating to pedestrians and bicycles. _ _

¢ To develop in children the basic riding skills which will allow them to ride bicycles
safely . '

¢ To learn how to ride safely behind on a motorcycle :

e To make all children aware of the need to be courteous, considerate and careful in all
traffic situations. _

¢ To understand the effects of accidents on children and the soits of behavior which
can lead to accidents involving chitdren such as dashing out into the road.

~ Secondary Schools:
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To develop skills involved in handling bicycles.

To know and understand the road laws. &

‘To understand the main causes of accidents and how to prevent them.

To develap good attitudes as a passenger and as a motoreycle rider.

“To develop a sense of responsibility when in charge of motorcycles in the near
future.

Organization of child safety clubs sponsored by government or the private sector are
also recommended. For example, children’s traffic clubs seem to be useful when they
motivate parents to teach their children correct traffic behavior on the roads. Also, safety
club schemes stimutate young people’s attitude on safety. Safety school patrol systems
could be introduced to increase safety consciousness by school children. This introduces
some courses of the program into the specific school curriculum.

Safety measures for children commuting to and from school, like designating of safer
routes to school, encouragement of commuting in groups and distribution of reflective
tags, are desirable. Also, playing safely at playgrounds would be included. Basic
education at kindergarten and lower grades of primary schools are most effective.

In this aspect, a Traffic Park would be a useful tool for children to familiarize
themselves with various simulated traffic situations. Traftic Parks cither in Japan or in
Singapore are a good example, where school children usc the park in a series of road
safety competitions (See Appendix Project J05),

Long-term benefits may be delivered from educating opinion leaders such as journalists

" and school teachers. This approach has special appeal where “the cducational
“infrastricture is still amenable to change as in Hanoi.
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14.4 Campaign

Publicity campaigns ate conducted through the media to emphasize traffic rules or
publicize new or changed road rules. General road safely campaigns should also be
conducted, most of which would be by government bodies and supported by the private
scctor. Non-governmental resources must be mobilized into supporting and sustaining
governmental efforts to rationalize the trafiic situation in Hanoi city, Community
education campaigns take a specific road safely theme and publicize it through
pamphlets, talks and media advertisements. Thercfore, a close relationship with the
media is indispensable.

Mass communications for road safety havé included many dilferent identificd sources:
national, state or provincial. To be persuasive, a campaign message should not take a
position that is very deviant from the prevaiting attitude in the target group.

Educationa! efforts to modify behavior must be in the context of an individual's
background and culture. For example, it would be futile to teach young children to heed
the sound of the hora in a city such as Hanoi where continuous, indiscriminate horn
" blowing is the rule. Therefore, careful consideration should be given in the selection of
specific target for messages and audiences. Road safety campaigns are conducted to
communicate information that iaputs into the road users decision marking function and
results in the modification of their behavior in a better and safer direction.

. Scientifically developed publicily campaigns can be effective, particularly for the
promotion of motorcycle safety. For example, motorcyclists may not understand the
rules and regutations when they ride on streets. Road safety campaigns addressed to
motorcyclists/drivers should differ from those directed at pedestrians with respect to all
relevant factors (¢.g., language use, media exposure and motivaling appeals).Even such
a simple thing as advising motorcyclists of the importance of safety, campaigns by
means of newspapers and the TV are helpful. Great care is needed to ensure the proper
design and conduct of campaigns. ° _ o L P :

Funds for safely campaigns will decide the choice. Organization of safely campaigns
involves decisions on timing (seasonal or not), duration (not too short or too long as to
bore the target group), sequence (simultaneous linked or staged), campaign design (as
targel and media) and choice of appeals and messages.

Overall, the traffic safety campaign must be undertaken by government as part of civic
education. The private (business) and public sectors have the resources and willingness
(o share in this task. From time to time, private and public sector organizations have -
initiated their own efforts to help the education of motorists, motorcyclists, cyclists and
pedestrians. The systematic presentation of slogans has been almost ignored in ianoi;
for cxample, only scattered campaign banners are observed along main thoroughfares.

It would be better to attempt to use an indirect approach by drawing the attention of road
users to their responsibility to others in the expectation that they would apply the
lessons to themselves. ' .- :



Changes in accident figures before and aller the campaigns will be the most important
criterion but there are some praclical difficultics. Assessing the effect of the campaign,
it is necessary to conduct surveys and obscivations to provide information on changes in
behavior patteins and attitudes. Tiven in cases where the campaign results do not come
up to expeclations, effective analysis enables profitable: lessons to be drawn for the
future. It is also important to choose an appropriate target group. It is necessary to praise
the public through mass media to notice that safety and good manners could be obtained
through their efforts.

An example of a highly nceded publicity campaign would be that of educating the
public about their problem behavior on road such as “honking the horn™ or
"disregarding traffic rules". The campaign aims to cducate drivers/riders about the
danger and unpleasaniness caused by their daily misconduct. The cffectiveness of
altering this driving/riding behavier relies heavily on publicity to reduce the risks
caused by themselves.

Following procedure is recommended:

o  Formulate a strategy to iniprove the traflic safely campaign {education) consistent
- with existing social and economic constraints.
¢ Prepare a plan of a model road safety campaign to be effective to install road safety
“concepts among the general public as well as'school children.

o - Prepare the draft terms of reference for a feasibility study for the realization of the
preceding strategies for beiter education and campaigns for road users.

¢  Formulate the strategy based upon the assessment of the strengths and weakness of
the current system. _

s Avoid a negative approach and an extreme fear arousal approach.

anmplcl *“No Horn in Hanoi” Project .
There will be increased support for most of the pcnalues for driving/riding with a
honking horn after the campaigns. The knowledge of these penalties will be
. widespread and people will gradually develop more comfortable and safer traffic
attitudes without frequent horn use.

E xamplc 2: Safety Video (Film) Production.
By nature, safetly campaign videos (films) are rather boring. Contents should be
carefully selected and processed. Local personalities who are familiar to the audience
~are preferable which makes the audience feel that this is their own problem. If the
character is regarded in the light of himself or herself, the audience get very involved
 with the film.(Oshin, Doraemon’ or Disney's characters are good cxamples to be
introduced). This vidco (film) will be the first completed in Vietnam, and the content
would be rather general. :

To use mass media in this concept, important issues arc as follows:
(1) Eftect of repetition:

Like TV commercials, repeated persuasion is imporiant even if the spot is very
limited.
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(2) Effect of dramatization :
Instead of adopting 4 fear arousal approach, a cooperative approach would be
preferable for dramatization.

(3) Measure public acceptance:
[t is important to find out the affect of the campaign by measuring public acceptance.
Appropriate measures should be introduced.

{4) Direction to implement behavior:
Within the propaganda, it is very important to specify the goal.

Before finalizing Video (film) making, the following issues should be borne in mind:

* (a) Iiveryone should give as much thought to traffic considerations as they do the
weather which means, after all, traffic is as much an inescapable part of their
_ everyday lives.

(b} The seriousness of the losses due to traffic deaths and injuries are something that can
not be quantified. Thus, the problem of traffic safety can not be overstated.

(¢) Since we know that the incidence of traftic death or injury can not be reduced to
zero, measures should be aimed at organizing and controlling trafiic problems to
reduce loss to a minimum.

(d) It should be emphased that if rio action is taken at all, ‘the traffic problem will
literally strangle Hanoi due to accidents, congestion and air pollution.

(¢) Technology transfer, especiaily soflware like safety education and campaigns are
rather difficult since human behavior madification is externally induced. We should
‘bear in mind the problems are peculiar to our situation in selecting the most
appropriate solution.

() Get support from both the public and private sector because traftic safety can only
be obtained through cooperation from several different directions. In this connection,
organizations such as private orgammllons privaie enterprise groups parent- tcachcr

- associations would play important roles. _

(2) A lot of work is short-term and unspectacular and difficult to pubiicizc as rapid

' progress. But the process of building a solid foundation for the sound development
of a safer transport system for Hanoi people is urgently nceded. An etamplc of a
project profile is given the Appendix as JO6. -

Mass media, particularly TV broadcasts is an effective tool to transmit information and
modily people's attitudes. In accordance with rapid inconie increase the audience for TV
is growing in Vielnam. A recent survey shows that the most popular programs are films,
particularly foreign ones, cartoons, spotts, music and world news (Foreign films with
more than 50% of viewers watching on all channels). Also, the number of advertising
spois of TV has been increasing from an average of 8,067 spots in September, 1994 to
13,511 spots in June, 1996 (a 67% increase) (Victnam Investment Review. August
1596).

Using such TV spots for a safety campaign would be very altractive. Especially, a safety
campaign for chitdren should be inserted in between cartoon programs since parents
think TV is an appropriate media for children. Adopiing such cartoon heroes as Donald
duck or Doraenton to {ransmit safely messages for children could be effective (Recently,
the first officially approved 35,000 copies of the four comic storics, "Mickey and
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Donald" in Vietnamese by Wali Dicsney were quickly sold out. Apparently, children arc
waiting for their appearance on TV program) (Vietnam News. Sepl. 5,1996). Images in
advertiscnent using foreign ideas sometimes do not make sense to the Vietnamese. It
means that they do not seem to fit the tocal culture. So, it might be better to use
characters who are familiar to the Vietnamese.

Under Direclive 36, it is clearly indicated that the prime winistries for traflic safety are
MOCI, MOET and Authority of Broadcasting and Television Agencies, which decide
what time should be provided for programs on traflic order and road safety.

Article 11 of Decree 36-CP reads as follows :

"The Voice of Vietnam Radio, the Vicinamese Television Station and the local radio
and TV Station should reserve a proper time length for the popularization  of traftic
order and safety free of charge”.

However, as the NTSC (National Traffic Safety Center) spent about one third of its total
budget for weckly road safety canipaigns in 1994, it would cost much more to
implement a campaigns with quality contents with assistance from the private sectors.
Although TV programs have formed a major part of safety campaigns, other media such
as broadcasting, newspaper adverllsemems ad and publishing pamphlets also have to be
thoroughly considered.

One of the issues would be to give priority to motorcycle iraffic, because this form of
transport is economical, convenient and environmental friendly. This would help to
obtain sustainable transport in future, In order to promote motorcycle use, a campaign to
catch public eyes should be programmed. This will allow best usc to be made the
capacily of currently available road network in CBD. Not only that, transition from
motorcycle to four wheel vehicles \muld be considerably dela)cd through publm
campaigns.

Another campaign to be considered at a later stage is to promote shitt from private to
public transport. However, the curcent poor service level of public transport should be
improved beforehand. This type of public campaign would also be delayed for a future
project.
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14.5 Enforcenient

Better and efficient traffic enforcement is a key factor to obtains simoother and safer
traffic flow. As mentioned earlier, the current situation of téaflic enforcement in Hanoi
cannot accommodate increasing traffic demand. Recognizing the fact that enforcement
forces aic limited in numbers, it is necessary to put higher priorily on enforcing rules
and regulations in the more dangerous {congested) arcas. It is a fact that certain types of
driver/rider behavior will improve considerably if the police are present.

It should be ensured that cach traffic enforcer is trained, disciplined, and worthy as a
representative of governiment in direct and daily confact with the citizenry. For this
purpose it should be required that enforcers take and pass a single, standard traffic
management course and that they should subsequently be placed under a unified
performance oriented monitoring and evaluation system. (For example, to handle fraffic
signal systems at local controllers, police officers may face the technical impact related
{0 the operation. Minimum knowledge for signal operation should be provided to police
officers).

Tentative Training Programs for law enforcers would include following aspects:

Human, Vehicle and Flow Characteristics
Traffic Laws and Regulations.

Traflic Law Enforcement Techniques
Traffic Signals.

Intersection Control

Traffic Accident Investigation

Safety Facilities and Control

e ¢ & 9 & & o

In order to decrease the pedestrian accidents to a minimum level, conflicts between
vehicles and pedestrians should be reduced as much as possible. Appropriate traffic
- rules and regulations and their enforcement could be ane of the toals for reducing such

" conflicts. The best method of cducation appears to be fair and strict enforcement and -

uniform application of traffic. rules that confront the poor driving/riding syndrome.
Large and well organized (leet operations should be encouraged to train and discipline
their drivers.

Recently, the World Bank submitted a proposal to the Victnam Government to
implement traflic police enforcement, The aspects of this proposal are as follows:

(1) Equipment
"(2) Training o
(3) Technical assistance to iniprove the cfficiency of the urban
ransport control (UTC) system

Beside of World Bank Project, a two way radio communicalion system for law
enforcement and security. application may be adopted in the Ministry of Interior (MOI)
(1996/9/12, Vietnam News). At any:sate, an upgrading of the traffic policc officer
quality is urgently needed in the Hanoi Traffic Police. '
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14.6 Data Base

It is strongly recommended that accident data should be collected and stored and tha
this information should be provided to related agencies who implement road conditions
and safety facilitics as well as to the gencral public. Divergence belween related
agencies should be carefully avoided at the minimum level. Instead of having a detailed
report form, a simple but accurate data collection and processing procedure is urgently
needed. Fig 14-6-1 is an example of accident data form. For the public, results would be
conveyed by publication, mass-media and occasionally by road safety campaigns. At the
same time, the resulis would be utilized as a basic dalabase.
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-l*ig. 14-6-1 Hanoi Accident Data Form

It s well known tln! various sanctions or points sysiems will improve driver's
“performance in terms of reduced traffic offenses, if the mechanism functions well. The
accumulation of traffic offenses (or points) will threaten the possible loss of driver's
license. A computm/cd data base system should be dcvcloped for this purpose.

In lhe near future such poml demerit systems may be adopted on a tnal basis in Hanei.
Also, a rehabilitation program for those drivers/riders who are suspended ot ‘disqualified
would be considered at the same time. -
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I 4.7.l)|'ivcr/. Rider Training

It is essential that drivers/riders should be given proper training (theoretical and
practical) at the outset about how to drive or ride safely and how to behave while at the
driving, since it is difficult to change driving/ riding habits once they have been
formulated. In order to get a higher quality of training, highly qualified instructors are
badly needed. Apart from the relatively rare check made by Ministry of Education and
Training, there is almost no integrated training system at this moment (Careful study of
how instructor training should be done is also needed). The initial step is to nin courses
for motorcycle license applicants to whom no proper instruction are given at present.

Special motorcycle instructor training could be provided by expertise firms such as:
Honda Motor Co., Japan. The course curriculum would be revised to teflect the traflic
situation peculiar to Hanoi rural and urban areas. Once the initial development has been
completed, the new courses could be tried on a small scale as a model case, and
evaluated. Also a carefully designed publicity program should be organized to help the
program promotion to appeal.

The basic requirement for 100cc class motorcycle rider may be the beginner course
consisting of a 1 hour lecture and 1 hours practice. Practice training should emphasize
braking and handling, while the leclures should primarily cover traffic rules, riding
manners and how to avoid collision with other vehicles, particularly at intersections. A
tentative project file is given on Appendix as JO7.
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14.8  Summary of Recommendations

14.8.1 Key Issucs

As far as traffic management schemes are concemned, three key issues should be taken
into consideration in careful manner namely:

(1) To obtain smoother traflic flow free from congestion.
(2) To obtain much safer traffic, and
(3) To obtain rapid and economical teansport.

14.8.2 To maintain "Motorcycle oriented society”

Historically the bicycle has been used as the main transport system in Hanoi. People
natutally transferred to motorcycles as a motorized bicycle. This transilion has been
natural but unique. Most Asian urban areas are dominated by four wheel vehicles and
are confronted with socio-economic problem caused by congestion such as delay, air
pollution and irritation. Bangkok is a good example.

To overcome such urban congestion in Hanoi it is necessary to consider controlling the
switch to cars. in most others countries it is difficult to induce travelers to switch from
cars, given their high level of confront and accessibility. However, in Hanoi there is
litlle public experience of car use, therefore there is soine expectation that people can be
restrained from switching to car use.

Campaigning to promote motoreycle usage to establish the "Environment friendly city
~of Hanoi" will need cooperation from the public. It is recommended that international
©seminars or conferences should be held on "the Sustainable Transport System” related to
* environmental protection. It is worthwhile to have such seminars in Hanoi to stimulate
- not only dclcgatcs and experts from other coumnes but also people from related
: agencws ‘ :

Comml of the increasing number of four wheel vehicles is another consideration.
Priority for four wheel vehicles should be minimized by such measures as vehicle bans
- and pedestrian only zones. In future, with increased income, the number of four wheel
- vehicles will increase. Some measures Lo control the volume of four wheel traffic should
be applied, before this occurs. The current infrastructure in Hanoi Cily is not able fo
- accommodate heavier four wheel traffic volumes than now. A satisfactory mechanism to
restrain these foui' wheel vehicles should be introduces as soon as possible.

I the motorcycle oricnted sociely could be pmlonged in Hanoi, this unique and
“sustainable pattern of future urban transport could be an example to the entire world.
Motorcycle lanes on National Highways and route from Noi Bai Airport should be
installed to prevent fatal accidents due to conflicts with four wheel vehicles. The special
motoreycle lanes on Kualalumpur, Malaysia is an ideal example to study.
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14.8.3 To Segregate Non-Motorized Traflic from Motarized Traffic,

In Hanoi, many bicycles and cyclos are enjoy free flow an the streets. Lane segregation
exists but cyclists are indifferent to following rules. Introducing physical separation
cither by lane marking, studs and poles is strongly recommended to maintain orderly for
bicycle flow. Cyclo routes should be designated.

14.8.4 To Improve Enfercement

Traffic enforcenient is ad hoc and poorly conducted. Therefore, systematic and strict
operation by the traflic police force would be desirable. Otherwise, road users will still -
be indifferent with traffic rules and regulations. Advanced equipment'’s for enforcing is
also required.

14.8.5 To Provide Better Public Transport

One of the objective for a transpott system in how fast people can reach the destination.
Due to the éxpected population growth in Hanoi to operate comfortable and punctual
bus services is one of the solutions. Optimum fare levels and frequent services are badly
needed to satisfy passengers.

In addition, the renewal of pedestrian space like side walks or pavements would be an
urgent requirement to accommodate the demand of public transport passengers who
have to reach lo their destination on foot. To give more priority for motorcycle is
another measure to provide fact trips.

Fig. 14-8-1 illustrates the flow of safety program by both individual and administrative
approach. Also Fig. 14-8-2 shows the process to formulate traffic ordinance in future.
Related projects are referred on Appendix (JO1 through JO7).
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Fig. 14 8-1 Scheme of Safety Program
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CHAPTER 15 FREIGHT TRANSPORT PLLAN
15.1 - Present Situation

15.1.1  Introduction

In this Chapter we discuss mainly freight flows coming from and going outside of
Hanoi City. The freight movement was examined based on three previous transport
studies in northern Victnain, which are: National Transportation Sector Review (NTSR),
UNDP 1992; The Master Plan Study on the Transport Development in the Northern Part
in the Socialist Republic of Vietnam (TDNV), JICA 1994; and Red River Delta Master
Plan (RRDP), World Bank 1995.

The zoning system of these studics was based on the province structure. In 1992
Northern Vieinam consisted of 16 provinces but the present jurisdictions arc 20
provinces. NTSR used a system of 17 zones (16 provinces and 1 outer zonc). TDNV
quoted NTSR domestic cargo volume projection. Fig. 15-1-1 shows 17 zone system.
Freight movement was calculated using a 17 zone OD table. The study arca of RRDP
was different from the ofher two studies. -

Hoang Lien Son

10

0 50 100

= piin ey

| kit
Kilometers

Fig. 15-1-1 A'17 Zone System of Northern Vietnam
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15.1.2  Freight Flow in Hanoi City

The roadside traffic counts reported in Chapter 3 (sce Table 15-1-1 rearranged) shows
that 8.5% of the total PCUs (excluding walking trips) were trucks. It should be noted
that the total PCUs included not only car, bus and truck but also bicycle, cyclo, motor
cycle and other transport modes. Intra city traffics of trucks was discussed in Chapter 11

and then it is disregarded in this Chapter.

Table 15-1-1  Proportion of Trucks

_ Vchicle Base ~PCU Base
Truck (@) ~ 15,001 31,502
All Transpott (b) 1,148,940 439,656
[Mix Rate (a)/(b) 0.013 0.085 ]
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15.2  Inter Province Commodity Flows

15.2.1 Freight by Transport Mode

NTSR reports commodity flows in 1991 and their projection to 2000 and 2010. The
following analysis was done based on these data.

From data mentioned above, the tonnage of freight o4 Hauoi'dcstinalion, from a Hanoi
origin and traveling through Hanoi was calculated and is shown in Table 15-2-1.

Table 15-2-1 Yearly Freight by Mode
: unit: 1000tons)

Year Movenient Water Rail Road All Modes
1991 From Hanoi 98 129 1,106 1,333
To Hanoi 1,356 188 3,081 4,825
Via  Hanoi 1,425 832 1,599 3,856
2000  From Hanoi 488 228 2,067 2,783
To Hanoi 4,873 665 5,986 11,524
Via  Hanoi 2,721 1,758 4,320 8,799
2010 From Hanoi 864 7586 7,899 9,349
To Hanoi 3,568 1,705 22,884 " 33,157
Via  Hanoi 4,785 4,288 16,548 ° 25,621

Source: NTSR, Analyzed by Study Team

The three modes transported 3,856,000 tons in 1991, which means 11,000 tons a day
when 350 working days in a year is assumed. A 48% of this freight was transported into
Hanoi city, 13 % out from Hanoi and 39 % passed through Hanoti. -

A 62 % of rail freight was transported through Hanoi but only 28 % of roadway freight
© was transported through Hanoi. Inland waterways transparted . 50 % of their freight
through Hanoi. These figures could be explained by nature of the transport modes and
by the type of Treight. ' S

Based on the 1995 cordon line survey, proportion of through road fréight_;wasf 23% -

compared with the 28% mentioned above. Shares of types of movements are set out in - -

Table 15-2-2.

“Table 15-2-2  Freight Movement Sharcs by Mode

Year Movement Water Rail Road All Modes
1991  From Hanoi - 0.034 0.096 0.191 0.133
To Hanoi 0471 0.238 0.532 - 0.482

u " Via  Hanoi 0.495 0.617 0.276 0.385
2000 From Hanoi 0.060 0.086 0.167 0.120
To Hanoi 0.603 0.251 - 0.484 0.499

"~ Via  Hanoi 0.337 0.663 - 0.349 - 0.381

2010  From Hanoi 0.061 0.089 0.167 0.137
_ To Hanoi 0.603 0.259 0483 0.487
Via Hanoi 0.337 0.652 0.350 0376

‘Souvrce: NTSR, Analyzed by Study Teamn

The significant rates of increase arc forecast for inland waterway transport to 2000
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(12.2% p.a.) and roadway transport growth forecasts are signiftcant after 2000 {16.1%
p.a.). Railway transport is forccast to increase al a rate of 7.8 % p.a. before 2000 and
10.6 % p.a. aficr 2000 (Table 15-2-3).

Table 15-2-3 Forecast Annual Rate of Freight Growth by Mode and Movement

Movement Water Rail Road All Modes

From 1991 Tit} 2000

From Hanol 0.195 0.065 0,072 0.083

To Hanoi 0.153 0.062 0.077 0.102

Via Hanoi 0.075 - 0.087 0.117 0.096

All 0.122 0.078 0.088 0.097
From 2000 Tilt 2010 _

From Hanoi 0.059 0.099 0.143 0.129

To Hanoi 0.058 0.099 T0.044 0.111

Via Hanoi 0.058 0093 0.144 0.113

All 0.065 0,106 0.161 0.128

Source: NTSR, Analyzed by Study Team

Shares by transport mode will be vary to some exient due to the unequal rates of
increase of the transport modes (scc Table 15-2-4), but in general

(1) Commodities carcied out from Hanoi are mainly (around 85 %) transported by road
transport, and inland waterway transport and railway transport contribute less than
10 % each.

(2) Commoditics carried into Hanoi are mainly shared by roadway transport (65 %) and
inland waterway transport (25 %). Railway transport is less than 10 %.

~ (3) For the transport of commodities through Hanoi, railway teansport contributes much

more at (20 %), road transport (50 %) and inland waterway transport (30 %).

- (4) Road transport is forecast to increase its share while other two modes decrease their

shares,
~Table 15- 2-4 I'reight Forecast Sharcs by Mode and Movement .
Year Movement : Water Rail Road All Modes
1991  From Hanoi . 0074 . 0.097 -0.830 - 1.000
To Hanoi - 0,281 0.080 0639 1.600
“Via Hanoi - 0370 0.216 0415 1.000
All 0.287 0135 0.578 1.000
-|2000  From Hanoi 0175 0.082 0.743 1.000
To Hanoi 0.423 6.058 0.51% 1.000
Via Hanoi 0.30% 0.200 0.491 © 1,000
. All 0.350 0.115 0.535 1.000
[2016” From Hanoi 0.092 0,063 0.845 1.000 |
To Hanoi 0.258 0.051 . 0690 1.000
Via Hanoi 0.187 0.167 . 0.646 1.000
All ©0.209 0097 - 0695 C 1000

Source: NTSR, Analyzed by Sludy Team
15.2.2 Freight by Commeodity and Transport Mode
(,ommodmes handled by cach transport were studied from varlous SOUrCes.

Commodities carried by intand waterway transport are taken from NTSR, by railway
transport from RRDP and by road transport from cordon line survey result of 1995,
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Results are shown in Table 15-2-5.

Table 15-2-5 Commodities Shares by Mode (1991)

) Unit(%%)

Commodity Group Inland Waterway Railway Road
Coal/Peat 60.6 27.0 0.0
Construction Materials 24.8 290 389
Fertilizer _ 1.9 170 0.0
Machinery/Manufact, Products 0.9 6.0 6.0
|0 23 50 9.4
Foods 6.5 4.0 19.2
Petroleum Products 29 0.0 216
Consumer Goods 0.0 0.0 49
Others 0.1 12.0 0.0

rotal 106.0 160.0 106.0 §

Source: NTSR, RRDP, Cordon line survey by the Team

From the figures in Tables 15-2-1 and 15-2-5 the volumes transported by each transport
mode were calculated. It should be nofed, when examining figures, that we used 1991
data for the 2000 and 2010 projections because no data is available to forecast changes
of consumer preferences and the industrial structure. Due to this, the future projection
may include some structural error, '

For “T'o Hanoi” commeodities, construction materials are recorded the largest volume
commoadity, followed by coal/peat, food and petroleum products. For “From Hanoi”
commodities construction materials are the largest volume commodity followed by food
and petroleum products. For “Via Hanoi” commoditics the top groups are of
consiruction malterials and coal/peat. There are followed by of foods and petroleum
products, and these groups will grow faster than the other commodities. (Table 15-2-6)

Table 15-2-6 * Movement of Commuodities (Al Transport Modes)

: {*000 tons/year)
[tems From Hanot . To Hanoi Via Hanoi
: 1991 | 2000 | 2010 | 1991 | 2000 | 2010 1991 | 2000 | 2010
Coal/Peat 94 3$8 - 682 927 3,133] 5,652 1,089 2,124] 4,058
Const. Materials 49 991 3,457 1.648] 3,298] 11,523 1,216] 2,865 8,868
Fertilizer - 24 18 116 92 206 453 168 351y 820
Machinery/Manuf 75 142 517 220 376] 1,552 I59 388] 1,293
Ore 12 216 792 340 6031 2413 225 557 . 1,880
Foods 223 438} 1,596 £961 1,280] 5,019 433] 1,076} 3,660
Pelro, Products _ 242 460 1,731 04 1,194 5,191 86f 1,012 3;7]3
Consumer Goods 54 ‘101 387 151 239 1,121 78] 212 81t
Others 15 211 M 48 ss| 212 101l 214l 520

Source: NTSR, THONV; RRDP, JICA cordon line survey

Road transport has a high contribution to cargo transport béingz 75 - 85 % of the total for
“From Hanoi”, 50 - 70 % for “To Hanoi"” and 40 - 60 % for “Via Hanoi”,

As for commodities transported, construction materials were the largest group. Foods
and pelroleum_pfoducts were the next group. “To Hanoi” commodities were almost
same as sum of “From Hanoi” and “Via Hanoi” commodities transported. No ¢oal/peat
was transported by the road transport mode (Table 15-2-7).
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Table 15-2-7 Movement of Commoditics (Road Transport Mode)

(*000 tons/year)
Items F romn Hanoi ] To Hanon : Via Hanoi

1991 | 2000 | 2010 | 1991 | 2000 | 2010 1991 | 2000 | 2010

Coal/Peal 0 0 0 0 0 0 0 0 0
Const, Malterials 430 804 3,073 L1199 1,896 8,902 622| 1,680] 6437
Fertilizer 0 0 0 0 0 0 0 0 0
Machinery/Manuf 661 124 474 185 292 1,373 9 259 993
Ore 104 194) 7431 290 - 458 2,181] . isol - 406} 1,556
Feods 212 391 1,517 592 036 4,394 307] - 829F 3,177
-iPetro. Producis 239 446] 1,706 665] 1,053 4,943 345 933] 3,574
“iConsumer Goods 54 101 387 151 239 L1 78 212 811
Others 0 0 0 0 of 0 0 0 "0

Source: NTSR,

-JICA cordon line survey

Coal/peat, construction materials and fertilizer aré the major commodities handled by
raitway transport. Due to nature of railway transport “Via Hanot” cargoces exceeded “To

Source NTSR, RRDP

Hanoi”. The yard for transfer has important rale.(Table 15-2-8)
Table 15-2-8  Movement of Commodities (Railway Transport Mode)
{*000 tons/year)
ltems From Hanox To Hanoi Via Hanoti
1991 [ 20_00 2010 { 1991 | 2000 | 2010 | 19921 2000 2010

Coal/Peat 35 62 158 105(, - 180 460 225 475 1158
Const. Materials 3 66 170 13 193 494 241 510 1244
Ferlilizer 22 39 100 66 113 250 141 299 729
Machinery/Manuf 8 14 35 23 40| 102 s0f 105|257
Ore 6 ul - 29 19 33 85 42 88] 214
Foods 5 9 23 16 21 68 33 70 172
Petro. Products 0 0 0 0 0 of 0 0 0
. {Consumer Goods 0 0 of o 0 0 9 0 0
lothers s 2l 70| arl so] 205 1ee]  2m|  sis

_ lnlaaid watcrway' fransport mainly cartied bulk cargoes much as coalfpeat and
© construction materials. “Via Hanoi” cargoes exceeded “To Hanoi” cargo volumes but no
‘ lransfcr point was expected due to the nature of waterway transportation. (Table 15-2-9)

Table 15-2-9 ‘Movement of Commodities {Inland Waterway Transport Mode)

_ (000 tonsfyear)
ltems " From Hanoi To Hanoi Via Hanoi
L 1991 | 2006 | 2010 | 1991 | 2000} 2010 | 1991 | 2000 | 2010
¢ |Coal/Peat 59 296 524 8221 2,953 5,192 864 1,649 2,900
- [Const. Materials 24 121 214 336 1,209 2,125 353 675 1,187
{FPertilizer - Z 9 16 26 93 163 271 52 N
MachmerylManuf 1 4 8 12 44 77 13 24 43
lOre ‘ 2 (1 20 31 112 197 33 63 110{ ¢
Foods 6 32 56 82 31 557 9 117 311
Petro. Products k] I P 25 39 141 248 41 79 139
Consumer Goods 0 0 0 0 0 0 0 0 0
Others o 0 1 ] 5 9 | 3 5

Source: NTSR
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15.3 Co Loa Railway/Truck Terminal Plan

Intra Hanoi commodity movenent was reflected in the road network development plan,
and inter province railway transport development and inter province inland watcrway
transport development are not within the scope of this study.

The freight transport plan focused on the control of large trucks and trailers coming in,
going out or passing through the built up area of Hanoi. The list of proposals for
imptementing this plan is as foltows:

(1) Tnick terminal development plan to transfer commodities transporied by large
" trucks and trailers to medium/small size trucks so as to conirol large truck and
trailer flows in the build up area.

(2) Railway terminal development plan to transfer commoditics transported by rail to
mediunt/smatl size trucks and deliver to final destination to encourage more use of
rail lransport.

(3) Waterway port development plan to enicourage more use of water transport.

In this section a railway terminal development plan and a truck terminal development
“plan are discussed and in the section 15.4 a waterway development plan is discussed. As
for a truck terminal at least two terminals are required because large moveiments of
cargo from cast, north and south will be expected. One terminal may be located in north
sidé of Hanoi and another in south, and both must be along RR No.3. One of both, norih
side of Hanoi (Co Loa) is planned to construct in this study period and another, south
side, will be constiucted after 2015.

153.1  Objectives
‘Objectives of Co? Loa Railway/Truck Terminal project afe;

a) to reduce trucking costs, g SRR
b) to reduce the volume of mator traffic by decreasing unorganized and overlapping -

transpost, : : R
¢) to regulate the inflow of large trucks into the urban areas, and
d) to improve the efficiency of railway transport.

15.3.2 - Nature of the Terminal
Terminals are classified (a) terminals:to handle general cargoes and (b) terminals to
* handle specified cargo. The Co Loa terminal was considered as type (a), general cargo

terminal,

The terminal is also planned to be constructed by public funds and operated by the
public sector.

15.3.3  Commodilics to be Handled

Foods and consumer goods were considered as the goods to be handled at this terminal.
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In addition it was also assumed that 30 % of foods and consumer goods trénspox ted by
railway and 10 % of these commodities iransportcd by trucks/traiters would be reloaded
at the terminal.

These assumption were applied to the figures in Tables 15-2-7 and 15-2-8 and we
estimated 4,387 tons a day in 2005 and 17,788 tons a day in 2015 as the average
handling cargo tonnage. (sce Table 15-3-1}

Table 15-3-1 Comimoditics and Tonnagé: Planned to be Handled in the Co Loa Terminal
(unit ton/day)

Iters/Year 1991 1995 2000 - 2005 2010 I 2015 ]
-|From/To Railway 937] - 1268 1715 3408 6769] 13448
Froni/To Trucks 280 361 465 - 979 2061 4340
Total 1217 - 1629( 2180 4387 8830 . 17788

Source: NTSR, TDNV RRIIP, JICA Cordon Line Survey.
1534 Functions
‘The terminal is required to serve the following five functions;

{a) reloading

(b) mixed loading

(c) storage

(d) packing and product assortment, and
(e) collecting and processing information

© Emphasis is placed on (a) and (b) from the standpoint of the carriers* need to speed up
* transport and reduce transport cost, but (c), (d) and (e) are also required if the
‘ sys!emmauon of phys;cal distribution is to be promoted.

: 15 3. 5 Pac:lmcs

- T he mam facnlmes are descnbcd f' rst then the sca!e of cach of the facilities is listed.

(1) Cargo-han’dling platfomls '

Cargo-handling platforms are the central facility of & terminal. Their function is to aliow
“the sorting and reloading of cargo by destination from or onto smatl pickup/delivery
rucks, large line trucks, and freight cars of railway. In gencral the platforms are

rcctangular in shapc and have widths of 25-50 m and lengths of 50-200 m. The two
‘longer sides arc used as berths, with the trucks backing up to the platform.

Platform helghls are the same height as the truck/freight car bed. Platform heights are
generally 1.2m on freight car side, 1.3in on targe (ling) truck side and 1.1m on light
(delivery) truck side.

The platforms would be partially covered by an overhang of 7-8m in order to protect
workers and cargoes from rain.
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(2) - Warchouse

‘Since having a warchousc within the termina! premises is extremely effective for
streamlining physical distribution, new terminals include warehouse as matter of course.
This terminal alse facilitates warchouses.

(3) * Administration Building

The administration office controls the incoming and outgoing of Jine trucks and
pickup/delivery trucks, supeivise cargo handling and manages the various facilitics iny
the terminal, as well as handling paperwork, and information and commumcation-
related work.

4y Facility Requirements

Data of four general terminals in Tokyo were collected and shown in Table 15-3-2 and
facility requitements derived from these terminals are tabulated in Table 15-3- 3

Table 15-3-2  Outline of Facilities of General Tcrminals in Tokyo

Nanig Keihin Ttabashi | Adachi Kasai Unit'ton | Remark
Lecation Tokyo Tokyo Tokyo Tokyo
Total Space _ 23 . 16 (1.3 18.5 0.001699jha
No. of Berlhs 433 320 - 340] - 460] 0.041413
Space of Platforms . 3.6 2.2 22 3.8 0.000315ha
Handling Capacities | ' 12,000 7,000 7.000F ¢ 11,500 . [tons/day -
Facilities : .
Platforms ' il 8 9 9| 0.000987
Tolal Space - - : 36,242 22,200 22,178] - 37,959 3.162107
Width 20-33.5 20-25 20-25 20-25 B [}
" Height 13 L3l re-na|  1.0-12]. - Im
- |Platform Office Space - ! 3,110 1,611 2,638 3,310] 0.284507Im2
- {Delivery Center’ ﬁ 50,363 17,427 - 11,077 19,731] 2.629280im2
Space for Line Trucks . - 18,702 14,400 15441 ¢ 19,2781 1.808560[m2 . ‘
Space for Local Truck = © 18,163 - 10,186 . 9,548] ' 12,960] 1.356187|m2
Space for Operahon of Trucks |+ 72,163 35,437 29,024 41,653] 4.254053|m2 :
Space for Parking 29,946 17,510 19,841 29,795 2.589120(m2 :
Adminisiration Building 4 5 10 9 stories
Space of Land 3,457 1,223 1,429 2,987 0.255893[m2
Space of Building 15,156 8,025 7,973 9,715 1.089840;m2
(1) Administration Office 90 55 56 93| 0.007840|m2
(2) Conference Room 153 125 130 152} 0.014933|m?2
(3) Shoit Sleeping Room 380 552 512 496] 0.065067[m2
(4) Lodging _ 1,200 660 360 © 248 0.064213(m2
(5) Canteen and Tea Room 1,483 %61 468 839 0.181360/m2
Firing Station 2,289 950 L0531 - 1,453] 0.153200m2
Truck Wéshing Facilities 1,945 750 518 966] 0.111440)m2 -
Repair and Maintenance F. 2,588 1,450 0 0 m2
Wesghtmg Machine for Truck I 1 -} |

The conslmcllon stage will be divided to two stages, the first stage construction aimed
to accommodate the year 2005 demand, 4,400 tons/day, and the second the year 2015
demand, 18,000 tons/day. Total space after the 2nd stage consiruction would be 31 ha
and number of berths 745. Details of requirements are listed in Tablc 15-3-3.
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Table 15-3-3  Requircments of Co Loa Railway/Truck Terminal

Name Iststage 2nd stage Unit/ton Remark

Total Space B 7 31 0.001699] - ha
No. of Berths 182 745 0.041413
Space of Platforms 14 5.7 0.000315 ha
Handling Capacitics 4,400 18,000 tons/day
Facitities
Platforms 4 18 0.000987

Total Space 13,913 56,918 3.162107 m2
Platform Office Space 1,252 5121 0.284507 m2
Delivery Center 11,569 47,327 2.629280 m?
Space for Line Trucks 7,958 32,554 1.808560 m?2
Space for Local Truck 5,967 24,411 1.356187 m?
Space for Operalion of Trucks 20,918 85,573 4.754053 m?
Space for Parking 11,392 46,604 2.589120 m2
Administration Building

Space of Land 1,126 4,606 0.255893 m?2

Space of Building 4,795 19,617 1.089840 m2

- {1} Administration Office 34 141 0.007840 m?2

{2} Conferénce Room 66 269 0.014913 -2

(3) Short Sieeping Room 286 1,171 0.065067 m?2

{4) Lodging . 283 1,156 0.064213] . m2

- {5) Canteen and Tea Room 446 1,824 0.101360 m?

Firing Station . 674 2,758). . 0.153200]. m2|
Truck Washing Facilities 490 2,000 0.111440 m2
Repair and Maintenance F. ' 900 2,200 m?2
Weighting Machine for Truck i 1 . unit

15.3.6 Construction Plan
(1)} Location

‘In order for a gencral __rail_wa'yltruck_ terminal to fulfill the objectives mentioned above,
it's location is a vilal factor. The foliowing condittons must be met:

a) That it b located at thc pcnmctcr of an exlstmg urban arca and moreover lh‘ﬂ it be in
* proximity to route trucking customers,

b) That it be close to the intersection of an inter-city arterial and a ring road surroundmg
an ecxisting urban area in order to facilitate linkage between large trucks hauling
freight between cities and small trucks thal pick up and deliver cargoes inside ¢ities,

c) That it be ctose to the railway yard,

d) That 3thas. land can be obtained at a comparatively low cost, and

: c) That harmony with the region‘s environment can be maintained and that employees

“can commute easily.

The Co Loa switch yard is located along the National Highway No.3 and the Riﬁg Road
No.3, and is close to Dong Anh town, one of growth point in Hanoi (sec Fig. 15-3-1).
~ The yard has 33has. including the Co Loa station. In addition there are warchouses

mainly stocked construction materials and coal/peat along a side truck and a main line
{(Fig. 15-3-2).

The railway/truck terminal is planned on the site of the Co Loa switch yard.
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(3) Plan-

Total arca of the Co l.0a switch yard is I1has. as seen in Fig. 15-3-2. That space is
coincident to iaml space required. .

Fig 15-3-3 shows plan of standard component and Fig 15-3-4 shows standard cross
section of truck/railway terminal. A side of platform is used for railway cargo’ and
another side is used for frucks/traiters. A truck berth is used not only for line trucks/
trailers but also for medium/small trucks.

‘The terminal has access toad to RR No.3 and NH No.3 of 32m width (4 lanes). hg 15~

3-5 shows total plan of the terminal and Table 15.3.4 shows estimated construction
costs.
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Table 15-3-4 Construction Cost of Truck/Railway Terminal

1st Stage
(M.VND)
N ftem Unit | Unit Cosl Quantity Cost Remarks
1 | Clearing and Grubbing m2 2,650 71,400 189.2
2 Platform (Concrete) m3 1,190,000 5,096 6,064.2
3 Platforni (Reinforcing) kg 11,300 509,600 6,013.3
4 Pavement of Berth/Corridor m3 1,190,000 1,505 1,790,0
5 Quay Shed of Flatform m3 1,100,000 21,840 24,0240
6 Paveneat of Parking m3 1,190,000 9,248 13,005.1
7. Warchotise m3 1,320,000 6,500 8,580.0
8 Access Road m 1,090,000 5,000 54,5000 | W=130m
9 | Buitding m?2 2,200,000 6,850 15,070
10 | Firing Station m2 2,200,000 1,000 2,200
1} | Maintenance Station m? 2,200,060 900 1,980
| Tota! Cost 1314158
Total Lengih  of Plaiform N - L=260x4=1,040m -
Total Arca of Platform A=1040x15
=15,600m2
Total Area of Berth A=1,040x12
1 =12,480m2
Total Area of Corridor A=900x14
5 =12,600m2
2nd Stage
] (MVND)
) Item Unit | UnitCost Quantity Cost Remarks
1| Clearing and Grubbing m2 2,650 239,360 T 6313
2 Platform (Concreie) m3 1,190,000 16,405.2 19,5222
3 & | Platform (Reinforcing) kg 11,800 1,640,520 19,3581
4 1 | Pavement of Berth/Corridor m3 1,190,000 4,216.6 50178
5 Quay Shad of Platform m3 1,100,000 70,308 77,3188
6 Pavemeant of Parking m3 ' I,I90,000 83,484 99,346.0
7 . | Warchouse m3 01,320,000 - 7,800 10,296.0
8 | Buitding m?2 2,200,000 12,770 '
9 | Firing Station m2 | 2,200,000 1,758
10 : | Maintenance Station m2 ¢ 2,200,000 1,360 :
i | Total Cost : 266,334.8 : :
B Total Length  of Platform | L=3,348m
Total Area of Platform A=3348x15
=50,220m2
Totat Area of Desth A=3348x12
=40,§79m2
Total Area of Corvidor A=2150x14
=30,100m2
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15.4 Hanoi Port (Pha Den) Development Plan

154.1 Objectives

Objectives of I1anoi Port Development project are;

(a) to improve efficiency of inland waterway transport, and
(b) to reduce the volume of road traffic by increasing inland waterway efficiency.

15.42 Commoditics to be handled

Coal!peat and couslmclton materials were majority (85.5%) of goods to be transported-
by waterway. It was assumed that 80 % of these goods would be charged/discharged at
the Hanoi port.

Applied this assumption to figures in Table 15-2-9, we obfained 11,912 tons a day in
2005 and 27,801 tons a day in 2015 as average handling cargo tonnage (sec Table 15-4-
1). This amount is too big to trust. Even so, increase of freight transported by waterways
is supporied. Coal comes from Quang Ninh province, cement from Hai Hung and gravel
from Vinh Phu.

Table 15-4-1  Commodities and Tonnage Estimated to be Handled in the Hanoi Port
{unit ton/day)
Items/Year 1991 1995 2000 -20058 2010 2015 |
- |Ceal/Peat 1,957 3,759 7,220 9,576 12,702 16,848
Const. Materials 800 1,538 2,955 3,919 5,197 6,892
Others 468 902 1,737 2,305 : 3,060 . 4,061
Total | 3,225 6,199] 11,612 - 15800 20,959 27.801

Source: NTSR

15.4.3 TFacilities
(1) Berth Facilitics
The Hanoi port consists of 8§ berths. Among them berth No. | to No: 4 handle bagged ‘

cargoes, which arc cement, wheat flowr, rice, sugar, fertilizer and so on. The remaining
four berths handle non bagged cargoes such as coal, sand and gravel. (See Table 15-4-

1).

(2) Cargo Handling Equipment

‘there are four Gbliath cranes and two crawler crancs.
(3) Storage

There are two storages, each has 3,450 m’, and open storing space, 9,600 m? for bagged
goods. Also there are five open spaces, total 19,400 m’, for non bagged storage use.
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1544 Plan

Coal, gravel and cement are major cargo items. Open space is cnough to store these
commaodities excluding cement. Major issue of the port at present is dredging and
anothér major issue afler increasing handling tonnage will be shortage of reloading
equipment. Reloading and dredging are same nature of work. Equipment purchased can
be used for loading/reloading and also for dredging.

The demand forecast based on NTSR gives bright future of inland waterway transport
but actual figure shows nature of stagnant. For example, total yearly handling cargoes at
Hanoi Port of 1995 was estimated as 2.2 million tons but actual handling tonnage was
1.1 million tons due to the report of port authority.

Considering some inaccuracy of the demand forecast, first step of (he Hanoi port
improvement does not include increase of berths but increase number of cranes from
existing six to nine. Eight crancs are used in eight berths and reserved one is used for
dredging purpose.

‘Table 15-4-2 Cranes Proposed to be Increased
Type Unit Price (Million VND) Number of Unit
45 tons Crawler Crane 6,750 3
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CHAPTER 16 TRANSPORT MASTER PLAN

16.1 Master Plan Alternatives

16.1.1 Transport Network Alternatives

The following three master plan alternative networks are prepared to understand the
effect by the alternatives on the transportation network in the Study Arca. Each

alternative networks are shown in Fig. 16-1-1 through Fig. 16-1-3.

Table 16-1-1 Master Plan Network Alternatives

" Alternalives Trnink Roads Feeders and Railway
Collectors :
Alternative | 299.5Km -- --
Allernative 2 299.5Km 214.9Km --
Alternative 3 299.5Km 214.9Kim - 774Km
z : .
\ Y \
L
y
- /
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QU} :
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,>"‘
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ffl ’
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Fig. 16-1'-1.' Master Plan Network (Alternative-1)
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In alternative-, only main transport corridors such as Ritg Road No.2 and No.3, main
' radial foads of National Highway No.6 and No.32, a new expressway to Ba vi New City,
aiid National Highways of No.2, No.3 and No.18 in the present rural area will be
developed. In alternative-2, in addition to the road networks in the alternative-1, feeder
and collectors to form at least 500m blocks in the present sub-urban arca are added In
alternative-3, in addition to the road network in the alternative-2, three railway networks
of the present VNR lines along National Highway No.1 from Van Dien to Yen Vien, a
new line from Noi Bai Airport to the city center via New CBD Development Area, and
a new line from Ha Dong to cily center via National Highway No.6 and Lang Ha st. are
planned.

16.1.2 Evaluation of Alternatives

The vehicle operating cost (VOC) is caleutated bascd on the traffic assngmnent result to
the transportation nctworks for each alternative using OD matrices in the years of 1995
and 2015. Fig. 16-1-4 shows the comparison of the total annual VOC and Rail
Operating Cost (ROC).

in 1995, the total VOC was 3,331 B.VND and if no improvement is implemented (Do-
Nothing Case), it wilt increase to 16,711 B.VND or 5.1 times the present. However, if
only the trunk road network is developed (Altemahve-l), it will reduce to 12,225
B.VND, and if feeders and collectors are developed, in addition to the trunk roads
(Alternative-2), it will reduce to 11,975 B.YND.

The railway system will reduce VOC more to 11,675 B.VND), however if ROC is
added to VOC, the total of VOC and ROC will increase to 13,344 B. VND.,

20 .
_ 167
g CIMBIKE
= . mBUS_ B
p= 0 () SUSS— aP.CAR
Z?; CaTRUCK

RAIL

S .| =

0 .

DNS5 DN-15  ALTT ALTZ2 ALT3
MASTER PLAN ALTERNATIVES

Fig. 16- 1-4 Comparison of VOCHROC for Master Plan Alternatives |

Table 16-1-2 shows the single year benefit in the year 2015 derived from the VOC

saving and the initial investment costs of cach altermalive. B/Cs were calculated dividing

the annual benefits by the single year costs; converted from the total costs for the

coniparison purpose, applying the amortization capital values with a discount rate of
12% and an amortization period of 20 years.
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Table 16-1-2 B/C of Master Plan Alternatives o
' Unit:B.VND

Des¢ription Alternative-1 Alternative-2 Altermative-3
Annual Benefit(2015) T TT4,4850 4,7362 3,366.5
Cost Total 28,482.6 32,1933 53,277.0
_S_ingle Year B/C 1.18 i .10 0.47

The alternative-1 has the highc_r B/C than the alternative-2, however the difference is
small. If the initial investment reduces by only 4%, the B/C of the alternative-2 will
have the same value of 1.18 as in the alternative-1.

The dense road nelwork in the alternative-2 will have more indirect benefit, which were
not calculated in the Table above. They are;

@ Improvement of tiving environment, which will atiract businesses and residents in
the sub-urban area,

@ Contribulion to the effective and organized land use in the sub-urban area,

@ Improvement of traffic function on trunk roads by providing networks for local
traftic and by controlling frequent accesses

The allemahvc havmg the railway system has the lowest B/C ¢ among the alternatives,
however it will reduce the traffic load on the road network. In our target year of 2015,
the railway will not be able to serve for enough public transporl passenger demand to bc
justified by the cconomiq: aspect, however a time when the railway will be needed as an
urban transport mean and will be justificd will come in a longer future. For that time,
spaces to accommodate thé future railway system should be resérved, and a line renning
“throug the New CBD area from the existing "l hang Long - Nm Ba: line to the city center
will be planned in the Master Plan.” |
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16.2 Transpdrt Master Plan

The all the transport master plan projects by the year 2015 are listed in Table 16-2-1,
and Fig. 16-2- shows the location of these projects. After the preliminary study on the
introduction of raitway, a part of the line-1 from the central Hanoi to Bac long is
decided to be implemented by the year 2015 to altract business and commercial
aclivities to the sub-urban arca and to preserve the city view in the present built-up area.

16.2.1 Traffic Demand on Master Plan Case

Fig. 16-2-2 and 16-2-3 show the traﬂlc flows in 2005 and 2015 respectwely The road
length having V/C of more than 1.5, which is considered as the maximum allowable
limit, will increase to 85.4 Km or about 9% of the entire road length in the Study area in
Do-Nothing Case in 2015, while no link will have V/C of more than L. 5 in the Master
Plan case. About 94% of the road length has V/C of less than 0.5 at present and it will
reduce to 61% in 2015 in Do-Nothing Case, while 88% of the eatire road length will
remain in the same range in the Master Plan case, which implies the Master Plan
network will guarantee the almost same traffic condition as at present. Fig. 16-2-2
shows the road length with different V/C in the cases of Do-Nothing and Master Plan.

1000
. sool
;:': s L ———
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5 o0l mVIC 0510
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oo 200F EmVIC 1.5
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1400 '
- 1200
E 1000 |
B et CIVIC 0.005.
3 s001 @VIC 0.51.0
8 a0l waVIC 1045
8 _

200 . EIV/C 1.5

oLl : ' .
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[1ASTER PLAN ]
Fig. 16-2-4 Road Length by V/C range
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Table 16-2-1 Master Plan Projects Implementation Schedule
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Fig. 16-2-3 2015 Traflic Flow assigned onto 2015 Master Plan Network
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16.2.2 Requited Investment for Master Plan

Table 16-2-2 summarizes the required investiment by types of project and by investment
period. Road development project cost is 86.1% of the total followed by the projects

related to the public transport development is 12.4%.

Table 16-2-2 Cost Sununary of Master Plan Projects

) unit: BYND -
[T Project 1996- 2001- 2006- Total
2000 2005 2015

Road Development 6,080.8 12,0094 21,2981 39,1883
[ T MoTC 2,620.1 41719 10,3189 17,1109
TUWPS 2,1736 16,4794 8,495.9 17,148.9( .

Road Develapment 1,875.0 '4,663.1 54313 11,969.4

Land Developiment 298.6 1,816.3 3,064.6 5,179.5

bprPC 451.2 5222 811.5 1,784.9

Others 8359 835.9 1,671.8 '3,343.6

Traffic Management 1043 75.5 68.4 248.2

Public Transport Development 646.5 2,453.5 2,5839 56839

Bus 646.5 1,328.5 662.5 2,637.5

Fleet _ 642.1) 1,285.7 634.2 2,562.0

Terminal & M.Center 4.4 42.8 283 75.5
Rail 0.0 1,125.0] 1,921.4] . 30464

Freight/Port Developnient 0.0 1314 2731 - 404.5

Total 6,831.6 14,669.8 24,2235 45,7249

The share of the rcq'uircd investment for the first r years from 1996 to 2000 is about
- 15% of the total and for the last 10 years is about the half, thercfore the investment
- “amount are distributed in proportion with the number of years.

Fi 1g 16-2-5 shows the accumulative investment and budget amounts for MOTC. Thc‘_
" MOTC project cost total is 17,110.9 B.VND including 2 new bridges over the Red:
River and one parallelmg with the existing Chuong Duong ‘Bridge, is within the'
'eslnnatcd budget for the next 20 years of 18,639.7 B.VND. In the first 10 years, the
ruqmrcd investment will cxceed the estimated budget, however, they will be balanced

w:lhm 20 years.

1200

1000

Bilion VND

1000 BWD

Fig. 16-2-5 MOTC Investment and Budget Schedule
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Fig.16-2-6 shows the required investment and the estimated budget amounts of TUPWS.
TUWPS road development project cost exceeds the estimated budget of 4,003.9 B.VND.
Therefore, it is recommended that the projects related to the land developineit in the
sub-urban area would be covered by the increase of land price caused by the
infrastructure development. The projects which could be covered by the conventional
budgeting system are;

© Ring RoadNo.l,
©® Red River Dike Road improvement, and
©  Width adjustment projects within the built-up arca.

The estimated cost of the three projects arc '4,'379.2 B.VND, which almost cquivaleats to
the TUPWS budget for 20 years.
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Fig. 16-2-6 TUPWS Investment and Budget Schedule

- Fig. 16-2-7.shows the required investment and estimated budget by each distriet. The -
" required investment in the four districts of Gia Lam, Dong Anh, Thanh Tri, and Tu - .
" Liem are almost same as the estimated bildgc_t based on the current expendilure, while
that in Soc Son district exceeds about 8.0 times the present. ‘However, the current
expenditure in Soc Son district was about 1/4 of that in Dong Anh district despite of the
1.7 times and 3.3 times wider arca than Dong Anh and Thanh Tri Districts respectively.
The population are almost same. ‘
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Fig. 16-2-7 Rural Road Investment and Budget

If the same level of budget as in Dong Anh District is invested in Soc Son District, the
differcnce between required investment and the estimated budget will reduce to 2.0
times, and if the budget is prepared in proportion to the area, the budget will be alinost
equal to the required investment.

Public transport development requires 5,683.9 M.VND in the next 20 years, in which

2,562.0 M.VND or 45.1% are for the purchase of buses. If buses are operated in the

financially viable situation, no public fund is needed for purchasing buses. They should

be covered by the bus operators. The master plan proposed the introduction of Bus

Holding Company to save bus purchase cost from public' funds. To support their

financial viability, it is recommended that the public sector should give some privileges
“such as tax exemption or reduction for imporling buses, or business tax.

The investment for revenue gencraimg facilitics such as bus terminals, a bus’

maintenance center, teuck terminals, a river port and a railway should be born by the
- facility operators, however these facilities will not generate suflicient revenue to covér '
all the cosls or profit will be generated beyond the Master Plan target year. Therefore, it -

. is proposed that at least the operating expense should be covered by the operations of
' individual facilities and the initial costs would be invested from the public funds.
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16.3 Economic Evatuation of Master Plan
16.3.1 Mcthodology of the Evaluation

(1) General Evaluation Procedure

Fig. 16-3-1 shows the general procedure of the master plan evaluation. The master plan
network consists of many project elements and the priority from the view point of the
economic impact of each road project was studied by the single year cvaluation to avoid
the distortion by the implementation schedule. -

The Master Plan evaluation will evaluate the fotal economic impact of ali the Master
Plan network under the condition that each project element will be implemented as
proposed. Therefore, the networks and OD matrices for cach year should be prepared to
caleulate VOCs for cach year and for both Do-Nothing and Master Plan cases as shown
in Fig. 16-3-1.

“MASTER FLAN

T NEIWORK
1995 OD Marix
S e R U —

. - . b DAPLEMEN v

posopnic | N oosances || erwonx K | STEEs|
R - FOREATH - L roreacts -\ Lo
2615 0D Matrix YEAR VEAR %

N R
\_,_,/ W ) ~— / \

R T
v v
-l R
VOCRENEHT 'l ECONOMIT .
L romEACIE S €OSY FOREACH
YEAR _VEAR
T A
S~ .7/ ™ ) \__7,/ ™

) [ﬁAéTumX{x]
EALUATION
| IDicEs, }
Fig. 16-3-1 Master Plan Evaluation Process
(2) Benefit of the Master Plan

‘The benefit of the master plan was calculated from the difference of VOCs in Do-
Nothing and Master Plan cases in each year. To calculate VOCs for each 20 years from
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1995 to 2015 in the both cases, OD matrices of the five modes of bicycle, motor bike,
bus, passenger car and truck for the intermediaté ycars were prepared by interpolating
intermediate years using the annual growth rate beiween 1995 and 2005, and 2005 and
2015.

(3) Cost of the Master Plan

The cconomic costs of each project elements were allocated to each year from 1997 to
2015, and the annual investment costs of the master plan network for each year were
calculated by totaling the project cost of cach project element in cach year.

16.3.2 Economic Livaluation Result of the Master Plan

Fig. 16-3-2 shows the annual VOCs both in Do-Nothing and Master Plan cases. The
deference of VOCs in the hatched arca are counted as the benefit.

20

NPV=1.0354B.VND BENEFIT
BIC=1.11 _
sl |IRR=12.86%

| ANNUAL VOC(K1. 0008 VND)
B )
3

et e DO NOTHUNG CASE .. T
: \MAST ER PLAN CASE
sk R
) | DUV [ NN N AN PR MU NN NN W DU SUND SN NN AV NN NN N N

©95 2000 005 200 - w08
. © YEAR : Lo :

}?ié. 16-3-2 Beneful (}f the Master Pl_anE Nel,wé)rk -

. Al the project elements will end by the end of 2015. However, since the target year of
he Study is 2015, the traftic démand and the network beyond 2015 arc not prepared,
despite the last project clement will generate benefit after 2015, Therefore, the benefit
beyond 2015 is assumed to have the same growth rate as in 2014/2015 and the master
plan network was evaluated for the period of 30 yecars from 1996. The residual value
was cateulated assuming project life of 50 years, and the total of the residual values are
counted as negative cost at the last year of the evaluation period (2025).

‘ Téble 16-3-1 shows the cconomic cash flow of the master plan network. Net Present
Value (NPV) and Cost-Benefit Ratio (B/C) with a discount rate of 12% were calculated
at 1,035.4 B.VND and !.11. Liconomic Internal Rate of Return (EIRR) was calculated at
12.86.
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Table 16-3-1 Economic Cash Flow of Master Plan Network

Unit: BYND
T Year VOO T
Master Plan Do-Nething BENEFIT COST B-C
0 1993 3,180.0 3,180.0 0.0 B 0.0
1 1996 {  3.2360 3,236.0 0.0 00 | 0.0 |
2 1997 33780 3,379.9 1.9 850.8 -848.9
3 1998 31,5979 3614.8 168 9621 9453
4 1699 3,838.0 3,849.0 1.0 1,690.5 -1,079.6
5| 2000 4,116.8 4,1183 1.5 1,6252 -1,6238
6 2001 44806 45907 1162 1,519.0 -1,408.8
7. | 2002 49624 50118 494 T 1,464.6 -1,415.2
8 2003 $,351.7 5,545.6 191.0 1,488.1 -1,2942
9 | 2004 56468 6,1952 2483 1,367.0 SLN8T |
10 | 2005 6,880.5 7,283.2 4028 11527 -749.9
11| 2006 6,856.5 76236 7672 2,073.7 -1,306.6
12 | 2007 71032 8,028.6 925.5 1,047 8 1,0223
13 | 2008 76171 8,766.2 1,149.1 1,961.3 81211
11 | 2000 8,061.7 93310 12694 11,6860 -41656
15 | 2010 85299 10,0007 1,470.8 2,215.2 7444
16 {2001 [ 89662 10,799.8 11,8336 -2,000.7 -176.1
17 | 2012 95872 11,5713 1,984.1 1,885.9 98.3
18 | 2013 10,179.7 12,6278 24482 2,036 3446
19 | 2014 11,0173 14,024.2 3,007.0 2,1852 821.7
20 | 2015 11,507.6 15,553.4 4,0457 2,034.8 2,0109
21 | 2016 12,0195 17,2493 52294 0.0 52294
2207 12,5549 19,130.1 6,575.2 0.0 6,575.2
23 | 2018 13,113.7 21,2159 8,1023 0.0 78,1023
24 | 2019 13,6974 23,5293 98319 0.0 9,831.9
25 | 2020 14,307.1 26,094.8 11,787.7 0.0 11,787.7
26 | 2021 14,9439 28,940.1 13,696.2 0.0 13,996.2
27 | 2022 '15,609.0 32,0056 16,486.6 0.8 16,486.6
28 | 2023 16,3038 35,5952 19,291.4 0.0 19,2914
26" | 2024 17,0295 304764 | . 22,4469 © 0.0 22,4469
30 | 2025 17,7875 437807 | - 259933 -7,067.2 33,0605 |
Total T . '159,677.1 " 24,555.9 T135,121.2
NPV=1,035.4
BIC=1.11
IRR=12.86

423



16.4 Environniental Evaluation’
(1) Resetllement

Resettlement will occur due to construction of new roads and railways, and the
improvement of roads and consiruction of terminals. Tn this master plan, new roads,
widening of roads and terminals will entail the acquisition of land. Thercfore, a
feasibility study will be required for the resettlement of inhabitants displaced from these
areas with consideration for their possible opinions.

© (2) Economic activities

Since improvement  of the road network and establishment a new railway will be
- promoted in the Hanoi City, household environment and production arcas of busincss
and industry will increase, and development of the whole cily economy can be promoted.
According to sound urban development, population and labor opportunity will be
expected to increase. On the other hand, the economy of the site will be affected and the
industries with small added value will cease operation. Therefore, it is ueaessary (o
promote the development of regional industry.

3) Transportaiion and public facilitics

Transporl facilities will be planned such as bus and railway-terminals. Therefore, the
feasibility study needs to assess impact of these works. Meanwhile, traffic congestion
and noise pollution during construction ate expected, so construction planning will need
prudent environmental consideration. Many public facilities such as schools, hospitals,
churches exist along the roads. Therefore, countermeasures should be carried out in
order to protect the environment.

(4) Cultural property

“There are many cultural buildings everywhere in Hanoi City. It is hcccssary to promote
a suitable plan according to the overlay on the proposed routes, Some of these buildings
ar¢ along the route, but, they are not in the land acquisition areas.

(5) Waste

Waste expected in this study consists of waste dumps resulting from construction,
- patticularly, much waste resulting from construction of bridge foundations and the road
~ tunncl. Therefore, according to suitable control and treatmient, it is desirable to use the
" waste effectively such as for filling in the at-grade road construction.

{6} Hydr(ﬁogical situation
Three new crossing are planned over the Red River, Dong Anh Bridge, Chuong Duong
Bridge, Thanh Tri Bridge. Therefore, the feasibility study neéds to assess the impact on

the changes of water flow and riverbed under construction. In addition, it is desirable to
assess the impact on the dredging of the Red River to provide sand and gravel for
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constsuction,
)] Laﬁdscapc

It is necessary for improving the environment of Hanoi to consider greenery and
individuality. The function of greenery in road planning is to improve the scenery,
conserve the natural environment, enhance traffic safety, provide shade and prevent
disasters. It is necessary for promoting greening activities, to select an arrangement and
types kgepmg in mind the functions applied to the road and the region. It is important
when aiming to improve the scenery to express the individuality of the area. To do this
it is necessary to use materials from the region or associated with the region’s history.

Concerning the roads of Hanoi, there are many new and old roads which arc devoid of
environmental consideration, patticularly Thanh Xuan, Ngoc Khanh, and Cau Giay.
However, many roads are stili lined with large mature trecs. A situation where trees will
~have to felled will occur in all the proposed routes. Therefore, scenic improvement
should be sufficiently considered in the road improvement plan and environmental
measures should also be taken such as replanting trees.

As regards circumstances in the inner city, roadside trees and trees in the park form a
good cavironment with greenery. Therefore, it is necessary for the proposed elevated
railway, to design the shape in harmony with the surcounding environment.

{(8) Air pollution

As a result of the above-mentioned survey, although the traffic volume particularly of
“motorcycles was large, the concentration of air pollutants emitted by vehicles, except for
'SPM, were low. However, the growth of traffic volumes i the future will be expected

to effect the atmosphere. Covntevmeasurc for vehicles in use have not bccn undertaken

yet, ‘therefore, items which should be noted as countermeasures against a1r pollullon are
as follows. :

1) Improvement of automobiles

Improvement of automobiles involves emission gas rcgulations 'apphcd ‘both to new
models and vehicles in use. 1t is important to strengthen regulations in the future. As for
‘countermeasutes for gasoline engines, the use of catalysts is effective for reduction of
CO, HC, NOx. In addition, the use of eleciric controlled carburctors will reduce the
volume of emission gas. In Thailand tlie installation of catalysis on-new car of over
1,600cc has been required from Jan. 1993, Also the promotion of the use of gasoline
without lcad and dicsel oil with ‘little sulfur by means of price incentives, has
contribuied to reduce the environmental load caused by increased fuel consumption.

2) Improvement of road structure
The concenlrahon of automouvc emissions decreases by diftusion as the distance from

the road increases. Therefore, it is important to maintain distance between roads and
dwellings by the establishment of buffer zones and grcenbells Comparisont of air
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pollutants’ concentration decay by dislance under same traflic conditions applied to
basic types of road structure are shown in Fig. 16-4-1 (receciver height 1.5m; wind
direction  transversal). In case where the height of the emission source is low, such as
grade level, concentration on the roadside is high. Therefore, when the height of the
emission source increascs, diffusion is more effcctive. Use of barriers as
countermeasures against noise and street trees will theoretically increase the emission
height, and they are also effective for the diffusion of pollutants.

On the other hand, some plants are able 1o absorb and fix air pollutants. For instance, a
Tm-wide greenbelt with trees on both sides has the ability to absorb 5% of NOx emitted
from a traffic volume of 30,000 vehicles per day. Fig. 16-4-2 shows that a row of trees
- along a roadway has the effect of promoting diffusion by disturbing the air flow.

TENDENCY OF CONCENTRATION DECAY (HEGHT:1.5m)
COMPARISON OF ROAD STRUCTURE

AT-GRADE

EMBANKMENT (HETGHT : 5m)
CUT (DEPTH:6m)
ELEVATED (HEIGHT : 6m)

2 n;:ﬁ-._.._ e
¥ — NS NNy

DENSITY OF EXHAUST GAS (ppm)

0 0 20 30 40 50 60 70 .80
DISTANCE FROM ROADSIDE (m)

- Fig. 16-4-1 Air pollutants concentration decay by distance

= Gicea Belt -+l
Fig. 16-4-2 Function of diffusion concerning greenbelt with trees

* 3) Improvement of traffic flow

It is particularly important for achieving air pollutant reduction to plan and maintain
“smooth and safe traffic flow. The relation between vehicle velocity and emission
volume is shown in Fig. 16-4-3. As a result of the master plan, the combination of
“improvement of speed and control of unnecessary starting and stopping is expected 1o
reduce fhe concentration of exhaust gas from vehicles. This will be especially effective
for large diescl-engined vehicles. However, the growth of traffic volume'in the future
will counter this effect unless suitable measures are ftaken. Therefore, as mentioned
above, it is necessary to promote such measures as exhaust gas regulations and traffic
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demand management.

ROLATON BEIWAENVEIOLE VELOATY RELATION BETWEEN VELOCITY AND EMISSION VOLUME
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Fig. 16-4-3 Relation between Vehicle Velocity and Emission Volume
(9) Water pollution

As regards plan to build new bridges over the Red River, muddy water will be caused
during construction of foundations, Therefore, it is necessary to do this work in a
manner  which minimizes water po!luuon Treatment of surplus  water- mcludmg
bentonite slurry will need undertaken during pite constmcuon

(m) Noise

Noisc is one of the major factors resulting from traffic pollution in Hanoi City.
Especially in the inner cily, undisciplined use of bicycles, cyclos and motorcycles
prevents simooth traffic flow, and the current traflic system and poor traffic manners
cause frequent use of horns. In general, items which have to be noted when taking
countermeasures against noise are as follows.

1) Road traflic

a. Strengih of regulations

Traffic noise will rise on account of increasing traffic volumes in the future. Therefore,
there is a need to sirengthen the regulations and controls over the noise level from all

vehicle contributing to road traflic noise. For instance, noise regulations applied to
vehicles in Japan are shown in Table 16-4-1. It'is important not only to sirengthen the
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Regulation, but also to restrict to the horn-vse by means of smooth fraffic flow.

‘table 16-4-1 Padiculars of noise regulation concerning vehicles in Japan (dB)

Acceleration running noise {dB) Runaing Exhaust
Type of vehicle 1991 11976 [ 1979 [ 1932 120067 noise {(dB) | noise (dB)

Two wheeled vehicles 84-86 | 83 78 75 73 74 59
Motorcycles 80-82| 79 75 72 gl 70 95

Small vehicle{Less than 10 B4 82 81 78 76 0 103

person)
Large vehicle{Qver 3.510n, 92 89 86 83 | 82 80 107
i 200Hp) e |

b, Improvement of {raffic flow

It is particularly important for achieving noise reduction to plan and maintain smooth
and safe traffic. Steps to improve the road system are as follows: Dispersion and
facilitating free movenient of traffic by systematic improvement of roads; easing traffic
congestion by improving intersections, and establishment of off-street parking.
Improving the traffic control system makes the traffic low more smoothly. In managing
iraftic demand, it is necessary to rationalize the transport of goods. In addition, a good
trafiic environment will be encouraged by various regulations such as area-licensing, a
license-plate numbering system, emission regulation, and the promotion of use of mass-
transit systems by providing arcas where passengers can park their cars before boarding
trains. On the other hand, large buses produce much noise and vibration compared with
automobiles, therefore it is desirable that an express bus line is arranged with an
alignment that is far from dwellings.

¢. Countermeasure of road structure

When planning new roads, it is necessary 10 examine the following famllhes and o try
hard to preservc ihe enwmnmem :

Road structure: a comparison of noise decay by distance under the same fraflic

" conditions for basic types of road structure is shown in Fig. 16-4-4. Receiver height is
1.2m; total hourly traffic volume is 6400; velocity is 60kmvhour; ratio of large cars is
15%. In the case of an at-grade road, noise is higher and decay is smaller.

- [‘nwronmemal belt: a zone between lhc road and dwellings should provide barriers and
greenery for aesthetic considerations, and 10 reducé noise, vibration and air pollution by
assisting decay with distance.

* Barriers: barriers between the sound source and'receiver_can be used cffccti\:/cly 1o
reduce outdoor noisc by diffraction. In the case of an elevated road, establishiment of a
Sm-barrier can reduce the noise level by 5-10dB at a height of 1-3m above ground level.

Low batriers: for at-grade roads in the city, establishment of high barriers is not
recommendable from the functional point of view. Therefore, establishnient of a low
barrier such as aboul a 1m high- hedge will reduce the noisc level by 2-3dB in an area 2-
3m high behind it. ‘
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Porous asphalt pavement: asphatl pavement using porous materials will control the
noise produced by tires and pavement and reduce reflected noise from the road surface,
It is expected that the noise leve! will be reduced by about 3dB.

Elevated structure; impact noise will occur from vehicles and structural vibration due to
traffic loading at expansion joints of the elevated road . An effective countenincasure is
to reduce the expansion joint and make the road surface continuous. Thercfore, it is
necessary to sclect not a simple girder bridge but a multi-span continuous girder bridge,
and 1o arcange the expansion joint far from dwellings.

TENDENCY OF NOISE DECAY (HEIGHT: 1.2m)
COMPARISON OF ROAD STRUCTURE

80 — Y Y
|| @ AT-GRADE

o 4 & EMBANKMENT (HEIGHT: 7m)
=70 | ~i| B CUT(DEPTH: Tm)
=y | © ELEVATED(HEIGUT:7a)
b3 : : i :
o
.

50 Y .

S0 w20 30 40

70 80
DISTANCE FROM ROADSIDE (m) :

Fig. 16-4-4 Noise decay by distance (1.2m)
2) Countermeasures for railways

Countermeasures for railways are as follows; countermeasures against sound sources
such as rail noise and struclure-created sound; and countermeasurcs on iaﬁd use
planning. Particulatly, countermeasures for sound sources arc as follows; sefection: of ‘
car type with tow noise; rail noise caused by wheels and rails will be reduced by barriers
such as inverted L. type barrier; structurc-created sound will be reduced by sclection of
track type; and selection of long rail in order to reduce the impact at cach joint of rails.

(11) Ground subsidence

Surface soil consists of clay and sand in Hanoi and numerous marshes formerly existed.
Therefore, the possibility of subsidence is expected when constructing foundations and
during tunncling. Especially, it is necessary when using the shicld method in weak
ground to fully consider surface subsidence. Factors aflecting surface subsidence
include geology, groundwater, overburden, tunnel scction and method of exccution of
work. These items are shown in Fig. 16-4-5. Cautious execution of construction with
field monitoring and subsidence control using injection grouting techniques which do
“nof contaminate ground, are recommended.
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Fig. 16-4-5 Factors affecting ground displacement ilsiug shield tunnel method

“Screening and Scoping for cach Environmental Evaluation Items are summarized in
Table 16-4-2, 16-4-3 respectively. '
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_Table 16-4-1 Screening check List

1EE or EIA for the developmeat project 7

YESRQIR:

Environmental Confent Fvaluations Remarks{Basis)
items . I e o
Socig-economic environment : - _
1 [ Resetilement | Reselilement by  occupancy  of | YES/RQHN Res:d ences exist in the project
proposced land {removal of righis of area.
residence and land ownership) |

2 .| Economic T.0ss of 4 productive opporiunity such | YESRAQEN | Traflic and terminals wilt cause

activities as land, and change of economic changes of the ¢conomic
o structure activitizs,

3 | raffic | and | Influence of existing wraffic such as | YES/BGTN | Hospitals and schools exist in
public congestion, ac¢cidents on schools and the project arca.
facilities hospitals s

4 | Splic of [ Split of communitics by obstruction | ¥ESNO: | Split  of ~ community by
communities | of traffic construction will not ogcur. - |

5 | Cultural Loss ~ of - culturat propcrly and | YES2IQAEE | lmportant  cultural properiies
properly falling of value exist.

6 | Water - right | Obstruction of fishing nghis, waler | XESNGUN | The condition of establishment
and right of | rights, common rights of forest of water rights is unknown.
commeon

7 TTiealth  and | Delerforation of a  hypienic | ¥ES&NOARE | Mass-refose will  not  be
sanitation environment by production of refuse produced.

and noxious insects

g | Waste Occurrenices of wasté dumps and | YESNATM ' | Lots of waste dumps will be

solid waste ~ : produced by construction.

9 | Hazards Increase of possibility of danger of | ¥ES/NOIRE | No high slope is expected.

| landstide and accident

Natural environment : .

10 | Topography Changz of valuable topography and | ¥ES/NO/ERI | Valuable  topography — and
and geology geology by digging or fill geography do not exist. -

H | Soil crosion Flow of sutface soil by rainwater after | ¥:8/NOAM | Forest and slanting surface do

land development and forest felting not exist in the project aréa,

12 | Groundwater | Pollution by drainage or leach water | MESNOER | Ground  water  will not be

: by digging construction - pumped.

13 | Hydrological | Change of flux and riverbed by | YESMQHN | Construction - in rivers | s
siiuation reclamation and inflow of drainage planned.

14 | Coast and sea | Change of beach erosion and | ¥ES/NOR | There are no sea areas.
arca vegetation by a change of ruclamallon

or sea condition :

15 | Flora and | Breeding obstruction and extinction | ¥ES/NO/EMN | Habitat of valuable Rora and
fauna ° of ‘species by a change of an fauna do not exist, |

; L inhabitable condition : ' . : : ]

16 | Climate Change of lemperature and \und VES/NOAEE | Large-scale felting and

conditions by the large-scale land | construction of high buildings is
development and architecture not planned.

17 | Landscape Change of fopography by land | YESAQEN | Landscape of important arca

' development and harmonious with cultural propertics exist.

obstruction by structural objects '

Envicomenial Pollution

18 | Airpollution { Pollution b) emission gas and dust | YESAMEEM | Impact by emission gas from

from vehicles increasing molor car use s
: : : anticipated, L

19 | Water Pollution by inflow of carth and sand | YESAQARE | Constructions in rivers’ may
pollution and industrial water waste ' contarminate.

20 | Soil Pollution by dust and asphan MUES/NOAEM | There will be no action “hlch
contaminalion | ermulsion : ___| causes soil contamination. :

21 | Noise and | Occurrence of noise and vibration by YESANALR | Impact by noise and vibration
vibration vehicles : ) by vehicles is anticipated.

22 | Ground Subsidence by change of ground and | YESMOHM -] There © is  weak  groind,
subsidence fall of groundwater fevel construction  of tunnels will

e - : . - | cause provnd subsidence.

23 | Offensive Occurcence of exhaust gas and | ¥ES/NO/AERE | There is no factors of preducing

| edors offensive odots offensive odors.

Comprehensive dssessment: Is it necessary to implement on

Note:

UN: Unknown
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Table 16-4-2 Scoping Check List

Environmental items

| Evaluation

Grounds

‘Spcio-economic Envirohment

Resettlement will occur due to construction of new roads,

l Resettlement B
railway and terminals. :

2 | Economic activitics B Construction of new roads, railways and physical
distribution terminal will cause changes of economic
activities.

3 | Traffic and puhhc B Thete is necessity of consideration for schools and

facitities hospitals in urban city.

4 | Split of b Split of community will not occur. T

communities . ,

5 | Cultural property - B Care should be paid in selecting subway route in Ancient

City. There is possibility of discovering ancient relics in
‘ the suburbs.

6 | Water right and C Unknown N a

right of commen _

7 | Healih and D Large amounts of refusé will not occur.

sanitation _
(8 | Waste B Waste soil produced by construction of subway tunnel
_ should be properly disposed of.

9 | Hazards D Development on a sloping surface will not be planaed.

Natural Environment : .

10 | Topography  and D Valuable topography and geography do not exit.

geology : : : :

11 | Soil erosion D Large-scale changes of lands such as forest felling will not
be planned.

12 | Groundwater D Construction caused contamination of groundwater will

: tnot be planned.

13 | Bydrological B Iiffect of construction of brldgcs and Dll\e Road

__| situation _ impravement should be studzed

14 | Coast and sca area D There is no sea area.

15 { Flora and fauna D Valuable flora and fauna do not exist in 'lhe Study area.

16 1 Climale D Large-scale felling and construction of high building are

RS : not planned. -

17 | Landscape B Harmony with Anc1enl Cily and !akes should be—

) : : considered.

Environmental Pollution : _

18 | Air pollution B Air pollution level my be lightened by traffic control and
by the reduction of traflic congestion.

19 | Water pollution B | Constructions along existing canals may contaminate.

20 | Soil contamination D There will be no action which causes soil contamination. -

21 | Noise and vibration B Traffic noise will be reduced by traffic control and

- - resteictions of car use in urban area. Countermeasure

: should be studied for rai] noise,
122 | Gréund sUbsidence B Construciion such as subway tunnel and cut road will not

' : C bé planned.

23 OIT-:nsne odors D [ There is no factors producin g oiT ensive odors.

Classilication of evaluation: A- Serious impact will be anticipated.

. BB- Impact will be more or ltess anticipated,
C- Unknown ( it is necessity of investigation )
D- No impact will be anticipated.
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16.5 Overall Evaluation

The cconomic evaluation of the Master Plan network does not include both the indirect
benelit arising from the land productivity caused by the infrasteucture development
related to public transport or freight, and the costs of these project elements other than
road network development, However the costs, which were counted in the economic
evaluation, cover 74.4% of all the Master Plan costs and the benefit, which will be
derived from the increase of land productivity, will be much greater than VOC saving,
and the calcutated resulls from the VOC saving only and the costs directly related to this
benefit show the sufticient economic return,

The inditect benefit of the Master Plan will include among othes;

® The increase of the total land produclivily caused by the effective land use and
infrastructure development,

The increase of convenience in person trip, which is not counted in VOC saving,
The increase of safety by introducing traffic management measutes,

The improvement of living environment.

Effect on the preservation policy to the buildings in the city’s central area,

Lffect on the private car use control by encouraging public transport.

o Qo

~ From the environmental aspects, the Master Plan projects will not affect the natural and
social environment, except for the residents who are living in the sub-urban area al
present. The social enviconment will be affected more by the rapid economic growth in |
the Study Area, and this transport Master Plan proposed variovs transport projects to
cope with this social environment change. The project ideas to improve transportation
“network in the present built-up arca without substitute lands wilt affect more residents
- and ‘will cause more serious prablems of resettlement. The individual developments
; cncroachmg to the present sub-urban agnculturc area, without sufficient investment
- on public infrastructure development to support the residents’ hvmg cnuronmenl wn!l 1
" damage the social and natural environmeat.,

The total emission of NOx from MVs in all lhe study area wall increase from 975 7
ton/year in 1995 to 14,049.2 tonfycar or 14.4 times in Do-Nothing Case in 2015, and the
Master Plan network will reduce it by 25%. Also CO from MVs will increase from
2,964.0 ton/year in 1995 _to'30,'661.7 torvyear or 10.3 times in 2015 in Do-Nothing Case,
and the Master Plan network wilt reduce it by 20%. The Master Plan network will
contribute to the improvement of air pollution in the Study Area.

It is noted that the emission of NOx froin motorcycles are remarkably Tow, or almost ‘
negligible comparing to those from four wheel vehicles. Therefore, the priority on fwo
wheel vehicles, proposed in the Master Plan, will contribute for the air pollution conirol
policy.
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Fig. 16-3-3 Estimated Emission from MVs

The Master Plan network shows the sufficient economic return, large affirmative impact
to the future transpiration condition such as the lower traffic load in the present built-up
arca or V/C improvement resulting in the travel speed increase in the entire road
network in the Study area, and smaller negative impact to the environment than Do-
Nothing condition.
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16.6 Conclusion of the Master Plan

16.6.1 Conclusions

‘the Master Plan is cconomically viable and will serve for smooth traflic flow until 2015
providing that the Master Plan programs is implemented on schedule. It is concluded
that the master plan should be implemented completely.

‘Ainong the master plan projects, the vital projects in the road network plan by phase are
coircluded as follows;

Table 16-6-1 Priority Projects by Phase

 PeriodtoStart | Code Projeet Cosi{3.VND})
1996 - 2000 AO02 National Highway No. 3 lmprovement 6488 |

AQ7 South Ring Road Ne. 3 Construction - 4.791.7

Cco3 Red River Dike Improvement 1,626.9

o607 South Thang 1.ong - Buoi Strect : 100.9

£02 South Thang Long Road | _ 814

2001 - 2005 AG3 National Bighway No. 5 Extension Construction { - 637.0

AQ4 National Highway Ne. 32 Improvement 427.1

C09 Hanoi Bridge Capacity Increase Project 654.9

EQ3 -~ New Ring Road Ne. 2 Consiruction ) 179.7

EQ4 New CBD Road Network . 740.5

2006 - 20135 A0S Nerth Ring Road Ne. 3 Construction 4,570.7

T CoR Ring Road No.2 Improvement 2,340.1

DO Dong Anh ilighway Construction 4,010.2

Fi0 Yen Hoa New Cily Road Nelwork _ 1,660.2

FH Dai Kim New City Road Network 329.1

" Fig. 16-6-1 shows the planned program of thesc important project packages. The most

urgent project among MOTC refated projects are NH3 improvement and RR-3

construction including Thanh Tri Bridge construction. Roads/oridges belonging to.
MOTC are arterial ahd early implementation is desirable to support - the -economic -
prowihi in the Sfudy Arca. If the transport sector budget, which was assumed to be 2% of

GDP and 10% of this amount in Hanoi area, is secured, the earlicr execulion using soft

loans from foreigh atds can be achieved. '

The urgent project packages related to HPC/FUPWS are Dike Road - Ring Road No.2
and the projects related to New CBD area development. The Chong Duong bridge

- improvement and the projects related to HUDC follow. The dike road improvement will
be implemcnted by the World Bank finance.

The most of the listed road projects other than those related to MOTC, are located at the
sub-urban area surrounding the present built-up area. The road network In this arca
should be developed together with the comprehensive area development. The individual
road development will not be eflicient. The estimated  budget of TUPWS, which is
responsiblc for road development in Hanoi urban area, will not be sufficient to cover all
the road developntent costs and the expected profit from the land development should
ve captured for this purpose. In addition to these reasons, as urbanization in the sub-
~urban area is progressing rapidly, the area development in the sub-urban arca was
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considered as the most urgent priority project and was adopted as a succeeding
Feasibility StmI) Projeet to the Master Plan Siudy.

2001-2005
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Fig.16-6-1 Project Package Implementation Program

 All the sub-urban arca should be well planned urgently, however; as the implementation
organization and institulion arc not established yet, the most appropriate site in the sub-
- urban area was selected as the study area for the Feasibility Study, and in the course of
the study and implementation of the first site, the operational practices will be fuimbled.
The financial analysis of the expected profit arisen form the land development will give
~ideas on the limitation to develop public and freight transport facilities other than road
- nietwork, which also TUPWS is responsible for.

' 16.6.2 Recommendations
(1) Institutional Arrangement

"To realize the proposed transporlation master plan projects, the synopsis of the

transportation master plan would be authorized by the Vietnam Government, and would
be included in the City Master Plan. The necessary investment would also be considered
in the five year plan: By these actions, the official guideline of the city development will
be presented to the foreign assistance agencies and investors and will promote organized
investment.

The appropriate law and regulations to secure Right of Way should be established to
control the individual land development in the suburban arca and to implement the
urban street improvement pro;ect which are schcduled in the later half of the master.
plan period.
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(2) Promotion of Car Use Control

The private car usc for commuting purpose shall be strongly controlled to avoid the
iraffic congestion on the main streets in the peak hours. Restriction of long time parking
in the city center, and the infroduction of one way and traflic cell system for four wheel
vehicles, and road pricing system would be considered. At the same time, the
introduction of the public transport system to provide the same level of convenicnce as
privale cars for those who would use their cars for the commuting purpose would be
considered.

(3) Establishment of a System to Secure the Public Funds

The Master Plan estimated the available investment amount of TUPWS, based on the -
current budget, and proposed a system to capture the profit arising from the land
development for the public funds. However, the introduction of another system to levy
" road users tax in the urban area should be taken into consideration. If only 41,000
VND/nionth is collected from all the registered motorcycles for the 20 years, the 20
years required investment of 12,697.6 B.VND for road network under TUPWS
~ responsibility other than the toad in the development area, bus terminals, a truck
terminal and a river port can be covered.

{(4) Devetopment of Basic Information

The Master Plan was developed based on the socio-economic frames by traffic zone at -
present and in future, however reliable information even on the present population was -
not complicd in HPC. All the information on the traffic condition used in the Master
“Plan were oblained from the surveys done by the Study Team or by SIDA, or from
UNDP 'report. The information produced by Victnamesc agencics was not availablc.

These information is essential and indispensable for (he better plannmg Ihc irafTic flow
in Hanoi is characterized by the large share of two whee! vehicles, and ‘the different
traific indices from the other citics are needed to express the traflic flow. The’ ‘efficient
investment plan suitable for the flows having high' share of two wheel vehicle wall
require more basic information on the present traftic condition than other cilies.

In the report of “Viet Nam Urban Transport Management Study” sponsored by World
Bank, the establishment of traffic management wnit is proposed. The unit is expected to
prepare and process the data base on traflic flow, which will be input continuously from
the proposed Area Traflic Control (ATC) system, and it will be used for the future
planning. The periodic or continuous survey system on the basic information together
with the compilation and publication systemn should be developed to monitor the large
scale social changes caused by the rapid cconomic growth. :

(5) Development of Human Resources in Transport Planning Scctor
Most of the road and transport network improvement projects, to cope with the

increasing demand caused by the rapid economic growth, are planned or studied by
foreigniers. To cope wilh the Increasing requirement on the studies and planning, the
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human resources who are capable to process data base, to forecast demand, and to make
plan should be developed.

(6) Establishment of a System to Assess the Traflic Load from Individual Development
Plan

The individual development plans located at the Hanoi rural area mostly aim the self
sustained development, having independent water supply, sewerage and waste disposal
systems, However, transport demand for the commuting or freight demand to/from these
development areas, or the transport network development to support these development
plans are not considered in the plans. The external infrastricture development should be
bone from the expected profit from these land development, and the authority should
cstablish a system to assess the impact on the transport network from these individual
development.
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'CHAPTER 17 SITE SELECTION FOR FEASIBILITY STUDY

The master plan proposed the arca development in the prosent suburban area
surrounding the built-up area as the most urgent and priority transport project. However
the area with the future development polential extends about 3,300 ha in the west to the
south of Hanoi, which equivalents to almost 2/3 of the present built-up arca. Therefore,
the feasibility study will focus on the most promising site and will examine the
development possibility socially, technically, financially and economicatly.

'17.1 Transport Issites and Counter Measures
17.1.1  Population Increase

The transport master plan projected that the urban population increase in Hanoi would
be 619,000 to 2005 and 657,000 between 2005 and 2015. The land use master plan has
been approved by the Prime Minister. ‘This proposes to control population in the built-
up arca 800,000, coniposed with 1,100,000 at present. The total population increase of
1,576,000 is 1.5 times the present population of urban Hanol. This is a very large
nuinber. :

Two types of population-u)ill migrate to on the outskirts of the Hanoi built-up area.
These are population displaced due to the population coniro! policy {300,000) and
migration from outside Hanoi (1,276,000). To achieve the former population movement,
high quality residential areas to altract migrants are required. Other large cities have
many examples of population movements from the relatively low living standards'of
central city to superb where higher living standards can be enjoyed with same amount of
costs as in the centeal atea. ' : : :

 Migrants from rural areas tend to star their urban life in low quality areas near the
centre, where they can live in cheap accommodation but enjoy the convenience of urban

4

life. The first target area for them ‘will be Tu Lieni and a part of Thanh Tri. They may
develop new residential areas as an extension of the residential arcas in Dong'Da’
Districl. : S

We propose that this population pressure should be catered by the orderly development
of Tu Liem and West Thanh Tri.

17.1.2 Increase of Rural to Urban Transport Demand

Based on SIDA survey 1994 and the Study Team survey in 1995, the average monthly
income per worker in build-up area was equivalent VND to 30.68 USS, and 21.04

USS$ in the Hanoi rural area. Such a big income gap will induce young peoples from the

rusal area to migrate to urban Hanoi. This gap will become lager as Hanoi grows. In

order 10 contro! this migration it is proposed that four towns be developed on the north

side of the Red River. These would be industrial towns which would absorb workers

- from the rural area.

It is proposed that the capital city functions are to be sustained by population living on
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the south side of the Red River. The development of Tu Licin and West Thanh Tri can
provide accommodations for them.

17.1.3  Congestion at the Intersections of Ring Road No. 2 and Atterial Roads
from Tu Liem and Thanh Tri

‘The increase of population in Tu Liem and Thanh Tri is unavoidable as mentioned in
section 17.1.1. Based on simulation results, daily movements from Tu Liem and Thanh
Tri to central Hanoi and vice versa will be 1.67 million in the Without New CBD cisc
and 1.50 million in the With New CBD casc in 2015. The difference of 0.17 million
would be absorbed by ncwly created employment opportunity in the New CBD.

This large radial movement will cause traffic congestion. In particular the intersections
between RR No. 2 and the arterial roads will be badly congested, because only three
arterial roads exist. In order to cope with this movement, it is proposed that a dense
network of roads should be constructed in Tu Liem and west Thanh Tri, and to
connected to RR No. 2. This dense network will not only ease traffic congestion on the
arterial roads but will facilitate orderly land development. (see Fig. 17-1-1)

Fig. 17-1-1 Dense Network in Tu Liem and West Thanh Tri

17.1.4  Poor Road Network in Built-up Area

The buill-up arca, with the exception of the I'rench quarler appears to have been
developed without any city plan, Projects to reorganize the network have been
undertaken but are not complete yet, '

The main reasons why the works have not been completed are the difficulty of
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rescltleinent of residents and the high construction cost caused by high compensation for
their forced removal. Construction costs of the Duong De La Thanh widening project
(32 meter width and 1,300 meter length) and the new road consiruction between NHs
No. 6 and No. 32 penetrating Yen Hoa project (40 meter width and 5,000 meter length)
ar¢ compared in terms of cost per meter, in Fig. 17-1-2.

3 RN N
o igROWCosl !

Roadin Yen Hoa i Construction Cost

De LaThanh
Widening -

0 20 40 &0 80 100
MVND/meter

Fig. 17-1-2 Cost Comparison of Built-up Area and Suburbs Roads

The Study Team propose a policy of constructing a road network and to develop land

- outside Hanoi prior to the further development of the urban road network. This land

" development wilt provide land for population relocation and also the funding for
compensation,

17.1.5 Increase of Passenger Cars

In the study period (1995 - 2015) we estimate that car ownership per person will
increase by 3 times and, given the increase in population the number of cars will
increase by ntore than 10 times. Based on this assumption, we formulated the master
plan which forecast smooth traffic flow untit 2015. The increase in number of passenger
‘cars will, however, continue after study period. Therefore, at some future da:tc_llan"oi‘_ o
will face a traffic crisis. S S

We propose to preservé central Hanoi from motorization by constructing a modern city’
outside and to attract business activily, and to absorb motorized traffic. This proposal
can mitigate the traflic crisis to a considerable extent. -

17.1.6 Shortage of Budget

Total estimated of construction costs of road schemes for which TUPWS is responsible
is 20,157.5 BVND during study period. The TUPWS budget, excluding ODA funds is
expected to stay constant. $iven including ODA funds, the average annual growth rate in
the period of 1992 - 1995 was 5.3 %%, If it is assumed that this growth rate conlinues
until 2015, the total TUPWS transport sector budget would become 4,003.9 BYND.
This means that TUPWS will face serious shortage of budget to construct road network
proposed. The Study Team propose the system of return of development profits to pay
for infrastruclure construction expenses.
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17.2 Hanoi Urban Development Corridor (HIUDC) and Site for
Feastbility Study -

17.2.1 - Location

The meaning of the development of Tu Liem and west Thanh Tri was discussed in the
preceding sections. Fig. 17-2-1 shows the existing built-up area of Hanoi. The inner ring
(boundary of the existing built-up area) has a diameter of 7 km and the outer ring
(boundary of buili-up area in 2015) has a diameter of 12.5 ko

HUDC should be located in this arca between both rings and also be located on the west
side of the Red River in order to avoid bridge capacity issues. It is self explanatory from
these conditions that the three blocks remaining in west and south of Hanoi are promising
sites.

'Fig. 17-2-1 Promising Sites
1722 Overview of HUDC
HUDC will consist of three sites, Xuan La (site No. 1 iin Fig. 17-2-1), Yen Hoa (site No.

2) and Dai Kim (site No. 3). The main attributes of these three sites are summarized in
Table 17-2-1. The land use plan of HUDC is shown Fig. 17-2-2.
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Table 17-2-1  Major Indicators of Three Sites of HUDC

| ‘Indicator Xuan La Yen Hoa Dai Kim
Land Us¢  (Grand Total, unif: ha) 5922 1878.6 313.6
Public Use 34561 868.6 360.9
Hospital 5.5 147 6.2
Education Facilities 48.1 84.2 344
Park © 533 151.6 62.0
Greenbelt 29.9 84.2 34.4
Promenades 4.9 . 133 59
Roads 163.1 4549 185.9
Parking Facilities 4.7 13.5 5.9
Sewerage Treatment Facilities 9.2 27.0 16.5
- Administrative Facilities 142 25.1 9.6
Convention Center 8.3 0.0 0
Private Use L 246.1 815.9 3218
Ofiice / Shopping 29.5 249 18.0
Office / Residence 31.1 24.9 18.0
Shopping Center’ 18.5 5.5 4.0
Residence 167.1 160.6 3218
Water 0.0 194.1 _ 1250

Construction Costs (BVND) 2,996.4 8,299.5 3,642.1

Popitlation (1000 person) 151 479 207

17.2.3  Selection of Feasibility Study Site

These three sites should be developed in future. Development of an 800,000 population
area is, however, too big to start at once.

The first project must be on the site which has the highest probability of success. Three

criteria were sct to evaluate sites, as follows:

ay The Size of Site. In this evaluation demand is considered as the same if sites can’
provide the same conditions. If demand is the same the site of the smallest size is the

the least risky site. From Table 17-2-1, it can be seen that Xuan La is the smallest,

b) Development Atmosphere. The. site must be atiractive for developers and their -
clients. The west side of the West Lake (Xuan La is included in this arca} aliracls
many forcign investors at présent. This area is widely understood to have a high

potential of development.

¢} Accessibility. AH three sites are in Ring Road (RR) No. 3 corridor, but only Xuan La
is connected RR No. 3 at present. The other two sites are located is arcas where RR -

No.3 is still only at the planning stage.

It is ctear that Xuan La should be the first site to be developed. Hereafter, the Xuan La
development project is named the New CBD ( Central Business Disirict) development

project.
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Fig. 17-2-2 Land Use Plan of HUDC
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CHAPTER 18 NEW CBD DEVELOPMENT

18.1 City Plan

18.1.1 Development Concepl
(1) Present Features in/around Proposed New CBD

The proposed New CBD atea is located in the northwestern part of Hanoi City, and
- approximately 6 km distant from the old French Quarter. At present, the arca and its
environs are defined as a front for the “pushing force of urbanization” caused by the
cxpansion of Hanoi City toward the northwest. This direction is favorable for the urban
expansion because of the connection with Noi Bai International Airport and less
inundation than the southern part of Hanoi. :

In the agricultural area, the villages are surrounded with farmlands, mostly paddy fields.
The villages are basically conticcted to arterial roads by narrow rural roads. At the front
of urbanization, such as the arca around proposed New CBD, roads are newly
constructed without any proper planning. :

Along these new roads, urbanization arises in the form of ribbon development because
~ convenient access and basic infrastruciure are avaitable along this kind of road. This
type of urbanization arises simultaneously even along rurat roads. The inner area of
these developnicnts along newly constructed roads and rural roads docs not have
sufficient accessibility. Accordingly, a lot of unused/inconvenient lands dre left behind
the urban development. '

. In view of the above, development planning measures should be applied for the New
CBD development, in order to avoid the undesirable urban expansion.

‘The boundary of the New CBD arca is shown in Fig. 18-1-1. The area is approximately
592 ha, which includes the regulating reservoir: proposed in “The Study on Urban
Drainage and Wastewater Disposal System in Hanoi City” implemented by JICA and
HPC in 1994. Most of the area is occupied by paddy fields, and is traversed by Ring
Road No.3, a railway and a few rural roads and canals.

The area adjacent to the southern side of the New CBD is in the process of the above-
mentioned ribbon development along National Highway 32, Ring Road No.3 and other
rural roads. The north and cast sides of the New CBD border to typical villages.
Accordingly, the proposed New CBD area is about to be enguifed by the “pushing force
of urbanization”.
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Fig. 18 l l Boundary ochw CBD

= (2) Conceptual Pian for New CBD

*The principal aim of the New CBD is to decentralize business/commercial activities in
- order to avoid excessive concentration in Hanoi old cily in the near future, The policies

 for the New CBD project are as follows:

Implementation of planning measures for the New CBD as an area wide
development in order to cope with uncontrolled urbanization such as ribbon
development;

“Creation of the New CBD to atiract parl of the busmcss/commcrmal activities of

Hanm ceniral area;

Provision of space for the new busmcss arising from the market economy system.
~ Creation of work space to absorb the employment displaced from the agriculture

sector because of the expansion of urbanizatton to the rural area due to economic
growth; and .

Creation of high quality residential developments in terms of environment,
accessibility and living amenity.,

Fig. 18-1-2 shows the conceptual framework of the New CBD. 1t is located midway
between Hanoi old city and Noi Bai International Airport, thus this main axis should be
strongly improved by means of new/improved road and railway transport infrastracture.
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Along this axis, two urban cores would be created; the New CBD and the New Sub
CBD. The former would be formed emphasizing the business/commercial activitics for
the whole of the Hanoi region, and the laiter would mainly accormodate domestic
activities related to the New CBD and its environs, such'as shopping, leisure facilities
and administrative services. Both CBDs are centered on stations which are planned on
the proposed new rail line.

U LR ]
thlemntional
Adrperl

{ Distnbution
'Centes
. R

Fig. 18-1-2 Conccp(ilal Plan of New CBBD

Table 18-1-1 shows the proposed urban facilities which should be established in those
Wo cores.

“Table 18-1-1 Proposed Usban Facilities in New CBDs

_ "New City CBD New City Sub CBD
» Office Building v Administrative Center |
+ Convention Center +  Office Building
+  lotel + Shopping Center
« Shopping Mall « Service Industry
s Generat Hospital '
|« High School
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18.1.2 General Structure and Zoning

In the New CBD, there would be three ring roads running from north to south in patatiel.
Ring Road No.3 is the existing arterial road connecting Noi Bai International Airport
and National Highway 32, and will be upgraded and extended in near future. Ring Road
No.2 Extension and New Ring Road No.2 are proposed in this study.

As a key road of the New CBD, South Thang Long Road is planned to connect with
those three ring roads, and furthermore to the old Hanoi city. The new rail line is
-proposed in the center of this arterial road, and the stations are planned at convenient
intervals for the New CBD. The New CBIY and New Sub CBD are formed centering on

the major stations,

The New CBD's two cores and surrowiiding residential tand would be neatly linked with
arterial, major and minor roads in hierarchical road network system. District parks
would be located adjacent to the CBDs, so as to provide uselul space for the both
residents and employees in and around the New CBD. The general structure and zoning
for the New CBD is outlined in Fig. 18-1-3,

© Legend
= Atterial Road
e Major/Minor Read
< 3 Railway & Station
i} CommercialBusiness Land
Residential Lind -
4 District Park/Reservoir

I
i

New Ring Road No, 2

Fig. 18-1-3 General Structure of New. City
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18.1.3 -Population and Employces Potential in New CBD

In accofdance with the “General Structure and Zoning”, it is proposed that the
distribution of population and employees in the New CBD will be formutated as
follows:

- Area: 592 ha

- Population: 165,000

- Population Densily: 276 person/ha
- Employces: 375,000

18.1.4 Urban Space and Center for New CBD

The hierarchical urban stiucture, which should be established to unite each coﬂiniunily
in New CBD, is outlined in Fig. 18-1-4; Usually one urban district would consist of four
neighborhoods (one neighborhood is based on the service area of an elementary school)
while one city consists of urban districts. The New CBD hierarchically consists of
following units:

Nelghbourhoed  Bistrict

- rd :
N N B
N ¥ rlégzabgrhood Center '
ﬂ_e_ @~ Neighbourhood Center
N -District Center | District District
— .
e || e N
S | v, J
District e District
N N y
4 P t ™
District Exstrict District

Fig. 18-1-4 Hicrarchical Utban Space and Center
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Urban centers will be located in accordance with the above mentioned space steucture,
A neighborhood is a basic unit (socially and physically) of the New CBD, with one
neighborhood center * serving the neighborhoed. A district center will serve the
neighborhood contained in the district. In the same manner, the CBD (as a ceniral urban
center) will serve the districts developed in the New CBD. The placement of major
urban facilitics in urban centers is proposed in Table 18-1-2.

Table 18-1-2 Placement of Urban Facilities

o Education | Medical Commercial - Park
Neighbothood |+ Kindergarten » Clinic + Shopping Mall + Neighborhood
Center » Elementary Schoo! _ ¢+ Super Market Park
District Center© |o Secondary School |« Hospital + Shopping Mall » District Park
: . + Super Market
CBDs + High School « General Hospital |+ Shopping Center
+ Department Store
+ Bank L

-18.1.5 Transport System
(1) Basic Policies

A hicrarchical road network is proposed in the New CBD, so as 1o ensure against
chaotic traffic flows and to support the space struciure uniting the urban districts and
neighborhoods as proposed in the preceding section. In other words, the arterial roads
basically shape the districts while the major/minor roads shape the neighborhoods. The
major/minor roads will manage the generaled and atiracted traffic within the districts.
Connecting to the major/minor roads, the access roads will be allocated in the
ncighborhoods. The direct access from access roads to arierial roads is restricted as far
as possible, so as to ensure the smooth traffic of the arterial roads.

The present condilions of traffic flows in urban strects seems to be dangerous with a
mixture ‘of vehicles, motorcycles, bicycles and other vehicles. However,. the non-
~ motorized lanes will be added to the arterial and major/minor roads in the New CBD to -
- improve the traflic safety. As for the pedestrian space, sidewalks ar¢ planned on every
road from arterial to access because of the safety, amenity and convenience.

(2) Hierarchical Road System

- The hicrarchical road system consisting of arterial, major/minor and access roads will be
developed with the following standards.

‘Table 18-1-3 Standards for Road System

Motorized Lane Non-motorized [.ane |- Row (m)
Atterial Road 4.8 T 2 43-65
Major Road 4 2 36
Minor Road 4 - 28
Access Road 2 . 12- 18,
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18.1.6 Parks and Greens Network

The systematic allocation of parks and greens is essential in the New CBD to create a
favorable urban space and environment. Table 18-1-4 shows the types of park and green
proposed in New CBD.

Table 18-1-4  Types of Park and Green in New CBD

Area Standard _ Function
FP!ay 1.0t 0.25ha allotied within 250 m of setvice radius, for the use of infants

Neighborhood 2.0ha allocated within 500 m of service radius, for the use of
Park ‘neighborhood _ - _
District Park 4.0 ha for the use of residents in disteict and employees in CBD
Greenbelt - to separate residential land from commercial/

business land, and provide a place of relaxation for employees

: and visitors in CBD

Promenade - to create the amenity for the shopping activities
Pedestrian Path - to make linkage among neighborhoods and greenbelt

However, those standard arcas shown in above table will be applied synthetically, in-
consideration of the shape of the lot, road alignment and distribution of those arcas as a
whole. The unit arca of open space (consisting of neighborhood partk, dislrict park and
greenbelt) is planned at more than 4.0 m*capita. The basic pattern of the parks and
greens network in the New CBD is outlined in Fig. 18-1-5. '

B DA ;:____'} L_f:f:, Y DD J l,_,_t.'_—_
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- bt
N I .
| JFedestnan P]zt_!h.' g
. L_ T '/Q/___k:_"_"_' i::‘.i:—,i:fﬁ;: LTI L. —
1 b
B Neighbourhood Park
g

Commercial/Business Area é

Fig. 18-1-5 Basic Pattern of Parks and Greens Network -
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18.1.7 Land Filling

The present ground elevation of the New CBD is from 4.9 m to 8.4 m. Judging from the
topographical map, the average elevation is cstimated al approximately 6.0 m. It is
reported that part of this area was inundated to around 50 cm in depth by the flood in
1984. Accordingly, land filling should be planned about 1 m in thickness. Most of the
fill materials will be obtained from the Red River beds.

18.1.8 Drainage

The arca for the New CBD is located in the Nhue river basin. At present, the paddy

- fields are dominant in this area. There are several chanuels crossing the study arca.

These channels play an important role in the drainage of the basin and arc also used as a

water source for agriculture. The drainage system in New CBD is planned in accordance
with “The Study on Urban Drainage and Wastewater Disposal System in Hanoi City”

implemented by JICA and HPC in 1994. Fig. 18-1-6 (1) shows the existing channel

system and the master plan, quoted from the above mentioned study. The alighment of

channels in the mater plan is basically overlapped with the existing alignment.

From the viewpoint of urban development, however, the alignment of canals should be
realigned in order to improve the urban landscape and prevent the garbage dumping
from the residents, as well as to improve the drainage function. The channels are
planned to be allocated within greenbelts which are allocated to enhance the urban
~enviconment in terms of the landscape and/or to form a buffer between residential and
commercial/business lands. These channels will not be the agricultural use, because of
the conversion from paddy fields to urban arca. Runoff from the New CBD would be
collected into sewers in the separate system and discharges to the channels in lhc
grcenbeils -

ln the above mentioned master plan targclmg the year 2010, a regulating reservoir

(rcgulatmg water volume: 3,020,000 m’) is planned adjacent to the Nhue river as shown - :

in Fig. 18-1-6 (2). The implementation of this project is essential for the New CBD,
because the flood control and drainage for the New CBD are based on the regulating
reservoir,

However, the reservoirs are planned in the district parks of the New CBD taking the.
adjustment of project peried of into consideration. These reservoirs will have important
functions in terms of flood retarding in the New CBD and provision of places for
- relaxation, The capacity of the reservoirs is estimatéd by multiplying the drainage area
by an unit volume. It is supposed thal the unit volume is about 600 m*ha based on the -
rainfall of 5- -year return period. The lands of reservoirs planned in the New CBD would
be able to be converted to other land use when the régulating resérvoir is constructed
adjacent to the Nhue river. The wastewater would be collected into a separate sewer
system and freated at a sewerage {reatment plant which is planned in the New CBD
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- 18.1.9  Land Usec Plan of New CBD
(1) Land Use

The land use plan of the New CBD is formulated in accordance with the preceding
sections. The framework of the land use plan is summarized as follows:

@ Iligh density residential land would be designated along South Thang Long Road
and ng Road Neo.3; '

® Mixed land use {Rcsuicnhal and Commercial/business) would be dcs:gnated m the
New CBD within a walking distance from the station; ' .:
@ Station plazas would be allocated at both the slahons of the New (,BD and the New
- SubCBD;and | | : :
@ Chamnels. linking between rescrvoirs' and existing channcls in thc surroundmgs
would be allgned in the greenbelts. :

The land use of the \‘ew CBDis outhncd in Plg 18-1-7 aml Table 18 I-5.

Table 18-1-5 l.and‘Use'o_f New CBD

: : : . : : “(Unit: ha)
. Land Use o ist, S!agc Ind. 3ed. |- Tota! .| Peccent Remark
. : : Stage Stage } b -age

Public Use i o P .
- Medical (Generallloapual} : . 350]: 000 000  ss50] 0 0.9%
Educational Facilities : 2.06 24.91 14,12 48.0% 8.1%
Park : ' 1164 17.66 2403 | 5333 9.0%
+ Green Belt : 313 17.68 9.08 29.89 . 5.0%
Promenades : o 330 0.00 1.55 485 . 0.8%
Roads . - o - 70.20 s385 | 4405 16810 284%
. Parking ' © 468 000 000| 468 0.8%
- Sewerage Treatment Plant L 98 000} 000 9.18 CL6%
Administrative Facititics 0.00 270 | 1147 1417 24%
Convention Center : 829 000} 000 829 1.4%
" Sub-lotal of Public Use : ©124.98 11680 | - 104.30 34608 | - - 58.4%

Private Use . : Co L : o o
- Office/Shopping © 2283 000 696 2949 | - - 5.6%
Ofi¢e/Residence’ 23.63 0.00 743 31.06 $.2%
Shopping Center 13.32 0.00 5.15 18.47 1%
* Sub-total of Commeree/Business 5498 0.00 i9.54 79.02 $3.3%
High Density 13.62 13.23 28.81 55.66 9.4%
Medivm Denstty © 402 75.65 3165 T4 | . IB8%
“Sub-total of Residential | v 8888 €046 16708 | - 282%
© Sub-total of Private Use . ° 7372 2888 | © 80.00 246.10 " 41.6%
Total ofliand Usé' o 120220 | 205 68 184.30 - 592.18 - 100.0%

‘In the abovc table, the commercmlfbusmcss land is calculated by the supper blcck
Access roads in the super blocks will be constricted by the land owners.  As for the
residential land, the access roads are excluded from the area. However, the lands for
neighborhood and district centers, play lots, pedestrian paths, parl.mg and associated
paths and greens are mcludcd
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Fig. 18-1-7
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Land Use Plan of New CBD
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(2) Population arid Employees potential in the New CBD

The proposed distribution of population and employces in the New CBD is shown in the
following figure.

New CBD

Area: 597 ha
Population: 165,000

Ewployees: 375,000

A

h 4

A
New CBD's Commercial and
Business Arca

Arca: 59.5 ha(23.5 ha)
Population: 20,000

Pop. Density: 847 personsha

kL _
New Sub CBD's Commercial
~and Business Area

Area: 19.3 ha (7.3 ha)
Population: 5,000

Pop. Density: 685 personstha

Residential Area

Arca:1695ha
Population: 140,000
Pop. Density: 826 persons/ha

Employees: 25,000

e

. h 4 Y
High Density Medium Density
Area:549ha Area:1l46ha
Population: $5,000 Population: 75,000
Pop. Density: 1,193] } Pop. Density: 654 persons/ha
personstha

Emp!ciyces: 15,000

Employees: 10,000

Notes: 1) Population density is estimated from the nct area.
2) Figures in parenthesis show the area of lands for office/residence.

Fig. 18-1-8 Pdpglation and Employees in the New CBD
(3)  Land Use Intensily L |

It is proposed that the New CBD and the New Sub CBD consist of lands for
office/shopping, office/shopping/residence, shopping center, convention center, general
hospital and a high school. The area of those CBDs is estimated at 79.0 ha of super
blocks, excluding the lands for the general hospital and high school. In the CBDs, two
types of office buildings are suggested; one is an office building combined with shops
on lower floors, and the other is an office building combined with dwellings on-the
upper floors. These two types of building will be much higher than the others, therefore,
the land use intensity for those two types of land use is claborated in this section.

As for the residential land, however, the land use intensity is gencrally designed to
assure the population in the New CBD.

Lands for Oftice Buildings

In accordance with the above mentioned employce potential in New CBDs, the land use
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inteasity is ¢stimated as shown in Table 18-1-6.

The number of employees in the CBD is estitnated at 350,000. it is supposed that 75
percent of those einployees will work on the office floors of the office buildings and the
rest will be the employees relating to the convention center, shops, general hospital and
other service facilities. The unit floor area per employee is planned to 10 m¥capita.

Table 18-1-6 1.and Use Intensity for Office Buildings

B Description Oftice Building OfTice Buildings
____Combined withShops | - Combined with Dwellings -
Land for Office Buildings 29.5ha 3.1 ha
Building Coverage Ratio 40% 30%(15%) %
Floor Area Ratio 880 % 350 %
No. of Floors per one Building S 22(2) %2 200173

Notes:

*| . percentage in parenthesis shows the ratio for the dwelling floors.

*2: figure in parenthesis shows the no. of floors for shops.

*3: figure in parenthesis shows the no. of floors for dwellings which accommodate the
inhabitant of 25,000.

Residential Land

- The residential areas are planned around the CBDs, the total ar¢a of thosc lands is
- estimated at 167.1 ha (net). There are two types of the land use; one is the high density
residential land planned along South Thang Long Road and Ring Road No.3, and the
other is the medium density residential land.  The land use intensity of residential land

is shown in Table 18-1-7.

Table 18-1- 7 Land Use Intensity of Residential Land

Descripiion High Density Medium Deasily
Residential Land 55.7ha 111.4 ha
Building Coverage Ratio 20% 0%
Floor Area Ratio 360 % 200 %

No. of Floors per one Bm!dmg - 18 8-12
Total of Inhabitanis 67,000 74,000
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Notes: average family | size is csumated at 4.0, and average fioor sizs is estimated at 30 m? per capita.
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