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CHAPTER t [INTRODUCTION

1.
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Project Backgi‘ound

Cambodia covers about 181,035 sq. km, and is bordered by Thailand, Lao PDR and
Viet Nam. Iis iotal population is estimated al approximately 9.3 mittion in 1995.

The Kingdom of Cambodia declared its independence in November 1953, and peace
prevailed under the reign of the Prince Norodom Sihanouk until 1970. However, ever
since the breakout of civil war in 1970, Cambaodia has severely suffered from aclivity of
ils economy and society 10 an extent that major infrastructures and agricultural
production facilities coupled with induslrial facilities could not function properdy. On 23
Oclober 1991, at the meeting of the Paris Conlerence of Cambodia, the Agreement on
a Comprehensive Selllement was signed (o reslore the country. The Govemment of
Cambodia established development plans for the medium-term such as the First Five-
year Plan {1985-1990) and the Second Five-year Plan (1990-1995). The long-lerm
plan has als$o been prepared targeling developments in the next century.

According to MPWT's official list of March 1994, there are 4,164 km of national roads
and 3,165 km of provincial roads. These national roads of 2,400 km lengih were paved
before the war, and much of the road network was deslroyed during the civil war.

The national road network is mainly composed as follows: an east-west corrdor
composing Routes 1, 5, and 6 from the Vieinamese border o the Thai border, and a
north-south corridor consisting of Routes 2,3,4 and -7 from the Lao border:to
Sihanoukville. ' - '

Considering these badly deteriorated road conditions in Cambodia, the World Bank's
1994’ Report at the conference of International Commillee on the Reconslruction of
Cambodia pointed oul several urgent items to the transport sector: (1) 1o repair and
rehabilitale the mosl dilapidated seclions of the primary road network and to provide
essential equipment and material for operations and maintenance of lransport services,

and (2) to expand the repair and rehabilitation of rural roads. ‘

Several reconstruclion implem'entation programs for the road lransportalion seclor have
been set up in order to reconslruct the economy of Cambedia, financed by many

_foreign donofs. The Government of Japan also implemented the restoration of Chroy
- Changwar Bridge and rehabilitation works of Route 6. Although many rehabifitation

works for the road network will be execuled in line with the effort of the Government of
Cambodia together with the financial cooperation by foreign countries or internalional
agencies, there will still remain crucial issue; namely Cambodia is almost divided into two
parts by the Mekong River without a bridge connecting the two sides. The Mekong
Rivar, which originatgs in the Tibetan Highlands and runs into the South China Sea with
a catchment area of 795,000 sq. km and a waler course length of 4,200 km, dislinctly

‘culs'the territory of Cambodia into a wesl side and an eas! side. This separation surely

hinders Cambodia from current and fulure economic and social aclivities. At present
crossing measures over the Mekong River depends on ferry facilitios operaled by
MPWT at Neak Loeung on Route 1 and Kompong Cham on Route 7, and operated by

the private sector al several points.. As the easl side of the Mekong River has an
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abundance of agricultural products, the Government of Cambodia wishes the two sides
{o be linked by bridge for the sake of restoralion of the economy.

Study Background and Objectives

Recognizing the imporiance of the construction of the Mckong Bridge (ihe Project},
the Kingdom of Cambodia requested the Government of Japan to provide assistance
for a feasibility study on the Project. ln response 1o this request, the Governmen! of
Japan decided to conducl the Feasmemy Sludy on Conslruction of Mekong Bridge in
the Kingdom of Cambodia (the Sludy) in accordance with the relevant laws and
regulations in force In Japan, and entrusted it fo the Japan International Cooperation
Agency (JICA), the official agency responsible for implementation of the technical
cooperation program of the Goverament of Japan. o

JICA dispatched a prefiminary study team headed by Mr. Hirco Jin to Cambodia from 27
Novembsr 1994 to 9 December 1994. The arrangement on the Scope of Work
(Appendix 1.1) was signed between Minislcy of Public Works and Transport (hereinafter
called *MPWT") and JICA on 7 December 1994. Subsequently JICA organized an
advisory committee and a sludy team in March 1995 to conduct the Study. The Study :
Team was then dispatched to Cambodia on 31 March 1995.

. The principal objectives of the Sludy are to conduct the teasibility study on conslruction

of the Mekong Bridge including its approaches. The study shali cover the areas as
follows; :

(13 Neak Loeung
. (2) - Prek Tamak

" (3) Kompong Cham

Scope of the Study

In érder to achieve the ‘objectives mentioned in Seclion 1.2, the Study covers the

following items:
1. Daila collection and analysis
(f) Socié-Eco'nomic Dala
(2} Traffic and transporl Data
(3) Soil ahd Geological Dala
" {4) Chimate and Seismic Data
{5 Hydrological Data
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(6) Topographic Dala

(7) Development Plans

(8} Others

Site Survey

(1) Traffic survey

(2) Topographic éurvey

(3) Soil and geological survey

' {4) Hydiological survey

(5) Land use survey

(6) Olher necessary survey

Traffic Fprecasl |

-{1) Forecast of tulure socig-econoniic ramework
{2) Forecast of future lralfic demand

Preliminary Comparative Study of allernalives al 3 Localions
{1} Routes

.(2) Loc;aiion

: Evalt_:alioh of Iill.ema!ive“s in t_er:rn; of above m.en:tioned aspe:i:ls:'
- Comparative Stu;iy of ii.l‘ler'naii\.f:esE at L@cé!ion

{1} Cosl aspect

{2) Funclion aspect

{3) .Engineering aspecl

(4) Traffic accident asped

{5) Conslruction aspect

- {6) Maihlena.ncb Cost aspect

{7} Aeslhelic.aspecl

Evalualion of Alternatives in terms of above mentioned aspects



8.  Preliminary Design
(1) Design Criteria
(2) Bridge Design
(3) Approach Road Design
(4) Quantity Estimate
9.  Planning and Scheduling of Construction Works
10. Maintenance Programme
11. Cost Estimate
12. Eavironmental Impact Assessment
(1) Socio-Economic Environment
(2) Natural Eavironment
{3) Environmental poliution
13. | Economic and Financial Evaluation
14. Implementation program
: 157 Conclusion and Recommendalions_

© The flow chart of the work program and the interrelations of the above mentioned work
- items are depicted in Figure 1.1.

1.4  Counity Profile |
1.4.1  General

' Following many years of conflict Cambodia is now in a position where it will dedicate its

 -resources and energy 10 suslained and equitable development. White progress has
~ been made in recent years, much is siill to be done with assistance continuing lo be
“required, from the international community for some years.

In developing strategies policy makers will need to take stock of available human and
natural resources and also recognize that, during the period of contlicl, living standards
and soclal indicators have declined, sensitive ecological balances have been
deslroyed, forests have been saverely damaged and significant areas of arable land
have been umed into minefields.
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Figure 1.1 FLOW DIAGRAM OF FE.-\SZIBILITY STUDY ON CONSTRUCTION OF MEKONG BRIDGE
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1.4.2

1.4.3

1.4.4

-1.4.5

Pliyslcal -and Climatic Characterislics

Cambodia has an area of 181,035 km? and consists of a central plain that is surrounded
on three sides by forested and sparsely populated highlands. This plain is cut by the
Mekong and the Bassac rivers, both flowing in a south and southeasterly direction,
entering the Soulh China sea via the della in Vietnam. Of equal imporlance, is the
Tonle Sap which joins the Mekong at Phnom Penh, and links it with the Tonle Sap
Lake, that acts as a bulfer for the Mekong River flocds.

The climate in Cambodia is trbpical monsoonal with an average rainfall botween 1000
and 1500 mm with falls exceeding 3000 mm, along the southwest coasl Temperatures
are fairly uniform with small variations from the annual mean of 25°C (10 to 38°C).

Naturat Resources

Cambodia has a large forested area with neary 60% (10.3 miltion ha) of its land area stil
under forest cover. High levels of deforestation in the last 30 years have however lead
to the complete loss of forests in 6 provinces, which is leading to extensive erosion and
a shortage of firewood in these provinces. FAO reporls indicate that of the {ola} area
4.4 miflion ha are untouched, 1.8 million ha are over logged and 4.1 million ha are open
dry deciduous forests. These latter forests with their unique wildlife and bio diversity
are the largest undisturbed area on the Asia continenl and are amongst the fastin the
world,

The Tonle Sap lake which is rich in nutrients and had 16 varieties of fish was once the
richesl fishing take in the world with fish being exported in significant qualities. This has
changed in recenl years with the sediment build-up, due to deforestation, resuhmg ina
substantial decline in yields.

There is little mineral commercial resousce exploitation at present and the prospect for .

most minarals is limited, except for gemstone and gold, although past studies indicated -
that there was some promise for oil and gas, and possible bauxite and gold.

Human Resources

Available data indicates a populalion of 9.3 million in 1995 (88% in rural areas), growing
at an annual rate of 2.5 to 3.0 percent. Of this number 63% are women, half of whom
are the heads of households. They also represent 70% of the tola1 rural labor force, of
whom half are under 15 years of age.

The current life expectancy of 49.7 years, the lowest figure in Asian, is due to poverty
linked diseases whose conlrol and prevention are widely known.

Education, especially primary edutation has been a high prioity activity for a least 15

- years. This has resulted in a literacy rale of approximately 70%, although this varies.

Growth Potential and'Conslraims :

* Since 1989 tho counlry has opted for a pohcy that has opened the door lo foreign
‘assistance and given encoliragement to privale lme:gn invesiment. The authorilies are
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rapidly dismantiing the old planning regime and reducing the impact of the state on

production and consumplion. The majorily of the market has been liberalized, most
prices freed, lhe scope of olficial subsidiés significantly reduced and the official
exchange rate has been decontrolled.

Extensive cultivable land area and a comparatively small popiﬂalic)n 1o support would
suggest that Cambodia has the potential to develop a rich agricultural economy.
Raising agricultural productivity and elficiency are clearly important objectives that will -
initially be achieved relatively quickly through the rehabilitation of the irrigation system,
improved techniques and methods, and better crop and variety selection. Improved

~ methods of distribution and marketing of produce, including highway upgrading, while

1aking fonger must however be given high priority. Logging practices need to be
raviewed to identily areas for suslainable logging, as should rubber production with a
view to its rehabilitation, as both are a significanl foreign exchange eamer. These
together with sugar, kenaf and bamboo {pulp processing) have markets that can be
catered {or through the rehabilitation of traditional agroindusiries.

Cambodia is presently in a difficult period of transition that includes changes to the
structure of the economy and an increasing demand on limited resources and services.

__ The years ahead are therefore not likely 1o be easy with it being very difficult to maintain

some conlrol over the economy, while servicing the basic needs of the people.

Quiline of the Report

Chapter 2 presents an cverview of the li’ansportalion system in Cambeodia, current

;lransporiahon policies, and sociceconomic cond:llons The maln functions of a-

Mekong River Bridge are also discussed.

- Candidate route and sites Ior' this Project are exp!ained in Cﬁapler 3, including the
‘results of road and brldge mvenlory survey relating to six candidate routes of a Mekong
‘Bridge.

Chapter 4 heighls the currenl situalion in the study area by presenting the results of
surveys pertaining to road traflic, iiver-crossing feery operation, and Ion’g-hau’! fiver
iranspdrl operation. Furthermore, background information on potential development
scenarios for Cambodia to be considered when forecasting future lrallié is presented.
This discussion is followed by an analysis of future traffic growth rates and estimated
future traffic voluntos on bridges at each potential location.

Chapler 5§ oullines the findings of topographic, bathymelric, and geological éurveys

~ performed during the first assignment in Cambodia.

The river hydrological sludy of the Mekong River is presented in Chapter 6.' which
covers the general features of the Mekong River, hydrology, and river morphology.

~ In Chapler 7, preliminary plans of the bridge and road for the six candidate roules are

studied, reviewing the evalualion of bridge plans al respectiva candidate bridge

17
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- tocations logether with study of dralts of pretiminary bridge designs.

The initial environmental examinalion Is presented in Chapter 8, which includes
identilication of environmenta! parameters, probable environmental impacts on the
candidate sites and considerations on the optimum site selection.

Chapter 9 summarizes bridge and road construction cost estimates, maintenance costs,
and total project costs at each of the six polential bridge sites.

" In Chapter 10, overall evaluation of allernatives and bridge site are discussed for the
* purpose of recommending an optimum roule among the six roules.

Chapter 11 elaborates on determination of selected route which focuses on fixing the
route for the Study.

Chapter 12 presents Ihe resulls executed during the second assignment regarding
topographic, bathymelric and geological surveys.

In Chapler 13, results of study and considerations with respect to enwronmental impact
assessment taggeling on selecled route are presented.

Chapter 14 details bridge plan comparison including approach road.

' Chapler 15 presenis cos! estimates comprising of construction p1an pro;ecl cost and

maintenance cosl.
Chapter 16 studies economic evalvation and financial evaluation.

In Chapter 17 the Implementation program is summarized, taking in account assumed
progress of necassary activities prior 1o commencemenl of conslruction works

Chapter 18 presengs ihe final mnciusion'and rebommendatipn of the Study.

Study Organizailon

JICA organized an Advisory Commiitee headed by Mr. Hiroo Jin to ensure proper
execution, and a Study Team comprising ten specialists headed by Mr. Hisashi
Ohshima of Nippon Koei Co., Lid., Team Leader, to carry out the S{udy on the
Feaabzhly Study on Construction of Mekong Bridge in the Kingdom ol Cambodia. Al
Ihe same time, Governrient of Cambodia set up a Steering Commitiee chaired by Mr.
Tram lv Tek, Secrelary of State, Ministry of Public Works and Transpert, in order to

" acililale and ensure the smooth conduct of the Study.

Organization Chart is shown in Figure 1.2:
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T

Majosr Meetings Held

During the study period, the following meetings were held in Cambodia and the

minutes of each mesting is altached

in Appendix 1.2.

___ Meeling
First Steering Commitlee
Second Steering Committes
Third Steering Commniiltee
Fourlh Steering Commiltee
_Fifth Steering Committee

Date

Main Subjects

April ,1995
‘July 8,1995
October 5,1995
December 20,1995

Inception Report
Progress Repoit
Interim Report{l}
interim Repori(ll)
_ Draft Final Report

_April x, 1996
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CHAPTER 2 ECONOMY AND TRANSPORTATION IN CAMBODIA

2.1

2.1.1

2.1.2

Transportation in Cambadla

Roads

For the reconsiruction of the country as a whole, a well-arranged road network is
essential. Domestic and international markels for local produce can only be available at
very high costs or not al all. Supply routes for essential commodilies are severely
restricted, and basic social services cannot be provided in the country's more isolated
areas.

MPWT's official fist of March 1994 includes 4,165 km of national roads and 3,165 km of
provincial roads. Qut of the tola! langth of national roads 2,400 km was paved before
the war. Much of the road network in Cambodia was deslroyed by war activilies during
the 1970s.

The road network basically follows a radial pattern originating in Phnom Penh, and two
transporl corridors are noticeable: an east-west corridor comprising Routes 1, 5, and 6
from the Vietnamese border to the Thai border, and a north-south corridor consmimg of
Routes 2, 3, 4, and 7 from the l.ao PDR border to Sihanoukville. All roads are cul off at
Mekong River crossmgs throughouwt Cambod;a ‘

~ Most of the main roads are in flat terrain; altitudes of Routes 1, 2, 3, 5, and 6 range from

1 m 1o 18 m. The widths of cardageways range {rom about 4.5 m to 6 i, and lolal road
widlh is 8-10 m on many sections. However, shoulders in the normal serse of the word
are rare. Almost all roads have unitormly the same type of pavement, nameiy a subbase
of 15 20 ¢m selected laterite on a subgrade of more or less selected soil, a base course
of 15 cm penelration macadam; and one layer of surface lrealmenl About 25% of the
main roads in terms of lolal tenglh has broken pavement exposmg a mixture of macadam
and laterile. T ;

Throughout (‘ambodra roadsade drannage sysiems are msuifament due to delerioration.
However rehabilitation and repairs such as embankment construclion, pothole
paiching, and reseafing have already been applred to some portions of Roules 1, 2, and
5 funded by the Asian Development Bank (ADB). Road bridges are generally weak;
two-thirds of bridges have an eslimated safety load ol less than 20 tons, restricting the.
safe passage of lully laden trucks. Some ol the more seriously damaged bridges
received lemporary repairs by UNTAC and somie were replaced.

Inland Walerways

Inland waterways consisting of the Mekong River, Bassac River, Tonle Sap Lake, and
their tributaries are the major transport means in Cambodia. :

Upstream from Phnonﬂ Penh, wa’lerwayé. of the Mekong River fall into three reaches,
between Phnom Penh and Kompong Cham (105 km}, between Kompong Cham and
Kratie (116 km), and belween Kralie and Stung Treng (120 km). Boats of up 1o 150-ton
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2.1.3

2.2

c 2.2,

‘capacily can ba used as far as Kratie, up to 20 {ons botween Kratie and Sturig Treng the

whole year.

Because of the present badly damaged road conditions and security problems, the
waterway upsiream from Kralie is the only practical choice for north-south transportation.

Bownstream from Phaom Penh, two walerways are ulilized: one is via the Mekong
River, and another is via the Bassac River. The waterway via the Mekong comprises two
routes between the Vam Nau pass in Vietnam and the South China Sea.

The Mekong River route {102 km strelch within Cambodia} probably has a fimitation of
7.000 dwt because of the bend of the river. During the high water season, the
navigabihity of the Mekong River is increased.

Ports

There are two major porls in Cambodia: a river port in Phriom Penh connecling with the
South China Sea via the Mekong and Bassac Rivers through the delta in Vietnam, and a
sea port in Sthanoukvitle at the edge of the Gulf of Thailand.

Sihanoukyilie is the couniry's main deep-sea porl. Boats of up to aboul 10,000 dwt can
use the porl due lo the rocky oulcrops in the ‘chanael. Conlainers are exclusively
handled at Sihanoukvitie. The signilicance of Sihanoukville is gradually increasing for
international shipping. '

The Port of Phnom Penh is tocated in the central part ol the capital city and some 330
km from the mouth of the Mekong The capacrty of vesseis accessible to the Phnom
Penh Portis stnctly limited due to lhe shallow draft. Boaits of up to 2,000 dwl can use -
the route without difficulty, and 5,000 dwi boats can travel when favorable tides come lo -

=the mouth of the Mekong. ol and general cargo are handled at this por, WhICh is
js:luated ina geologlcafly advanlageous location.

Current Transportation Policies
Policles and Sirategies

Basic principles lor a road network plan together with a conceplual tegional
developrment plan are identified in the National Programme lo Rehabilitate and Davelop
Cémbodr‘é. According to this Programme, the aims of establishing an efficient transporl
network are: ‘

to reduce lragmentalion of the domestic market;
lo improve communications and stimulate privale investment;

to boost domestic and external lrade, as well ds promola closer links with
nelghbormg countries;



2.2.2

{o integrate ail rural areas into the mainstream economy,
to improve living conditions; and
to reduce the financial burden borne by the national budget.

Growth poles, developmenl centers, and a growlh corridor constituling a fulure spalial
regional structure are also referred o in the Programme. The thres growth poles are
Phnom Penh, Sikanoukville, and Siem Riep, and the growth corridor is the belt
between Phnom Penh and Sihanoukville. Further, community development centers
are proposed for rural development in the following 10 areas: Kompong Cham, Prey
Veng, Svay Rieng, Kratie, Takeo, Ballambang, Banteay Meanchey, Kampot, Siem
Riep, and Pursal.

For the development of these growth poles and corridors, the following pricrily projects
in the transport sector have been identified:

- upgrading of domestic airiine services and airporls
rehabilitation of Route 4 to Sihanoukville and Route 6 fo Siem Riep.
Transport Plans

The projects to which the Cambodian Government attaches high' priority for rapid
implementation in the transporl sector are also referred to in the National Programme lo
Rehabiltate and Develop Cambodia. These projects are the lollowing:

expanéion and madernization ol'Pochenlong Airport in Phnom Penb,
modernization and dredging of the Sihanoukville and Phriom Penh ports;
reconstruchon of Routes 4 GA and coaslal 3

rehabilitation of the worst seclions of the primary road network, espema!ly
along Routas 1 (Phnom Penh-Neak Loeung), 5, 8 (Phnom Penh-Siem Riep),
and 7, together with their associaled bridges;

conslruction of industrial estate  and export-proc'es_sing zones in
Sihanoukville, and a study of the same in Phnom Penh; and

repair of the rail track and bridges on both the Phnom Penh-Battambang and
the Phnom Penh-Sihanoukville lines, and replacemént ol locomotive
equipment, rolling stock, and associated telecommunication facifities.

As longer term objectives, in addition to restoration work, priorilies with the following
fealures are to be pursued:

stren'glhenfing linkages Mth neighborin_g countries;

- upgrading the quality of domestic services; and
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expanding facilities in provincial and district areas in order to support rural
economic and social advance.

Longer-lerm priorilies concern:

extending communication into the more remote areas of the country, but in
ways that are sensilive to environmental and cultural pressuies;

upgrading the Cambodian sections of the Asian Highway, in parlicular,
Routes 1 and 5 linking the Thal and Vietnamese nelworks and in addition,
Routes 7/13 providing the Lao road network access to Sihanoukville Port and
the sea;

exploring other transborder initiatives to forge closer regional linkages and to
expand regional markels, such as raitway development and tourism; and

- upgrading and expanding the Sihanoukville Porl and associaled lacilities to
enable it 1o betler handle containerized fraflic.

Although the road improvement program proposed by the Cambodia Transport
Rehabititation Study (TRS) is not an olficially approved national program, it is recognized
by MPWT as a praclical guideline 1o the Cambodian road program because this program
included the consideration of likely budget constraints {Figure 2.1).

TRS proposed a staged road improvement program for the short {1995-99) and medium
term (2000-2004), as outlined below: '

<1995-19_99>

- Roule § : (P Penh-N. Loeung, N.Loeung-Vietnamese border}

" Roule6 ¢ ({Jct.6A-Skun, Skun-K.Thom)
" Routs 7 . {Skun-K.Cham)

Route 2 (P.Penh-Takeo) -

Route 5 {P.Penh-Odong)

Roule 48 {P.Kong-Sre Ambel}

| <2000-2004>

" Route 5 {Odong-K.Chhnang)
Route 6 {K.Thor-S.Riep} -
Route 7 - {K.Cham-P.Krek)

As for the international road network, the Economic COoperaf_ion Programme in the

" Grealer Mekong Subregion was agreed upon in the fourth international conference
held in Chiang Mai in 1894. This conference with ministerial fevel attendants of member
countrios was promoied by the Asian Development Bank for the promotion ol economic
cooperation among the six riparian countrigs in the Mekong Rlver Basin. Road projecis
of each stage retated lo Cambodra are as to!iows
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2.2.3

<First Tier (Immediate Implementation)>

R1 : Bahgkok-Phnom Penh-Ho Chi Minh-Vung Tau Road Project
{Routes S and 1)

<Second Tier (1994-2000)>

R6 Southern Laos-Sihanoukville Road Improvemen! Project
{Routes 4, 6, and 7) _

R9 Northern Cambodia-Central Viet Nam Corridor Road Project
{Route 78)

The Neak Losung terry crossing is located on the road constituting the R1 project and
the Kompong Cham lerry crossing on R6. Kampong Cham can also be considered o
be on the influenced road by the R9 project.

Compared with the Economic Cooperalion Programme in the Grealer Mekong
Subregion, the Asian Highway Network proposed by ESCAP has no clearly defined
program or budgetary source. The following four routes were designated in the
recently reteased report Development of Asian Highway Network, ESCAP, 1994{Figure
2.2):

A-1 574 km (Routes 5 and 1)

A-1i 761 km (Routes 4, 6, and 7)
A-11a 215 km {Roules 64 and 213}
A-12 341 km (Route 6)

Current Projecls

:MPWT'S capability to fund or co-finance any major project is very imited because of its

budget constrainl of only 159 billion riel {about US$ 62 mil.} for 1995. Most of the local
funds are used for emergency repairs for different provincial roads. Larger projects are
usually typically by forelgn aid organizations.

Among the foreign aid rehabilitalion projects, ADB's Special Rehabititation Assistance
Project (SRAP) is the most extensive; it concerns emergency rehabilitation, ie., the

- provision of crilical equipment for roads, railways, and ports. The total budgel i5 some

US$ 35 million excluding the cost of technical assistance. This project commenced in

* mid-1993 and is expected lo continue until the end of 1995, The World Bank also has a

multi-sector Emergency Rehabifiation Project. Severai countries including Japan ars
commitled as bilateral donors.

Current ongoing prbiecls considered 10 be refated to the Mekong River Bridge are
described below (Figure 2.3).
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(1) Roads and Bridges
Most of the projecls are categorizéd as rehabilitation work.

Route 1 (1994-, 55 km, US$ 1.5 mil. funded by SRAP)

Route 2 (between Jct.Route 1 and Takeo, US$ 1.15 mil. funded by
SRAP)

Route 3 {-1995, km0-45, between Kampot and Jct.Route 4, and other
section, US$ 0.9 mil. funded by SRAP)

Route 4 {1994-96, 214 km, re_conslruct:onrlu nded by USAID)
Route 5 (1992-96, 361 km, funded by UNDQ/OPS and SRAP)
Bridges were financed by AIDAB.

Route 6  (-1995, 45 km, reconstruction and construction funded by JICA;
northward from Skun, funded by SRAP and financed by MPWT}

Route 11 (1995, the noithern section belween Prey Veng and Route 7,
US$ 2 mil. funded by SRAP)

Route 21 (1994-, 76 km, US$ 3 mil. funded by MPWT)

A Bridge Replacement Pro;ecl financed by AIDAB is estimated to include the order of
1,000 meters of bridges along the main roads during 1995-97. The tentative program
focuses on Route 5 plus a few bridges along Routes 1, 2, and 6.

(2) Ferries

A ferry project funded by DANIDA was launched in 1995 and is expected to be
compleled in 1897, aiming al improving the operational reliabilily of ferries, prevenling
rapid delerioration of ferries, and improving the efficiency and salety of terminal
Operailons : '

In lh:s project, improvement of four Ierry crossmgs is planned lhey are Neak t.oeu ng,E
- Kompong Cham, and Stung Treng on the Mekong River and. Prek Kdam on the Sap‘
¢ River, The contents of improvement work are as follows ' : .

Neak Loeung:

Extension, repair and improvement of existing movable steel jetties with
hauling syslem;

.Rilver bank prolection;
- heconslruclion'of the lower part of existing conc:éle ramp; and
Consliruction of a new stipway; -
kompong Cham:
Extension of existing concrete ramps;

. Dredging of 1,000 cu.m;

29



2.3

2.3.1

Scour protection; and
Installation of two new movable jetties incl. hauling system.

In this project, the provision of two lerries (Frek Kdam and Neak Loeung) and
rehabilitalion of three existing ferries {Kompong Cham and Neak Loeung) are also
slipulated.

The cos! of reconstruction and réhabilitélion of these ferries is estimated at US$ 11.9
mifiion. Improvement of fanding facilities at four ferry crossings is estimated to cost US$
2.2 million. The tolal project cost is estimated at US$ 17.2 million.

llem ' Cost {mil, US$)
vessels 11.9
civil works 2.2
equipment and materials 0.3
adninistration i.d
contingencies 1.6
total o 7.2

Construction of the Mekong River Bridge and improvement of ferry crossings al Neak
Loeung and Kompong Cham are mulually competilive. According to the MPWT, if one

~ of these two locations is chosen for the Mekong Bridge the ferry boats will be moved

elsewhere.

Socioeconomic Situation

Present Situation -

(1) Population

' PoSSibly:lHe most reliable populalion estimates are provided by UNTAC, which

conducted surveys in early 1993 in order 1o register voters for the election on a
syslematic and coherenlt basis.

‘The tolal population, including most of the refugees relurning to the country, was

s!ightly. over 8.8 million. The overall populalion growth rate is generally estimated
around 2.5%pa.

The distribution of the population is concentrated in (a) six provinces located in the
central plains and around the capital, which contain dose to 60% of the tofal population;
(b) the provinces of Baltambang and Banleay Meanchey, where over the 10% of the
total population resides; and {c) Svay Rieng Province. -

In contrast, other provinces and in particular Ratanakiri and Mondulkiri, which are not
easily accessible due to the fack of road infrastructure, aré very sparsely populated
(Table 2.t and 2.2). '
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Table 2.+ Population In Cambodia

___Year Population (millions) Growth Rale
1981 6.68
1988 8.11
1989 8.33 2.7%
1990 8.57 2.9%
1991 8.81 2.8%
1992 9.26 *1 5.1% *2
1903 9.65 *1 4.1% *2
1094 9.89 _ 2.5%
Source:  National Institute of Statistics, Ministry of Pianning

Mote: *1  Figures include repatriated poputation of about 375,000

‘2 Growth rates excluding the repatriated population wera 2.2% in 1992 and 2.4% in
1993.

According' lo UNICEF and the World Bank, the urban population in 1992 fepresenled
about 12% of the tolal and grew al 3.9% p.a. between 1980 and 1992, The Cambodian
~ population is young, at least half of the population is under 18 years old.

{2) Economy in General

. Cambodia is now undergoing a difficull transition lfom a command 10 a market economy,
A broad economic reform program was launched in 1989.

Overall GDP expanded at an annual rate of 6% over the 1991-1994 period. GNP per .
capita grew from about US$ 130 in 1990 to around US$ 200 in 1992, These upward
trends are mainly due lo the acceleraled process of liberalization since 1989,

©Agriculture contributes close 1o half of real GDP, followed by"tr'ade. non- 'gouemmemél
services, and conslruction, while the share of manufacturmg is only about 7% of real
outpul. Agricuilure employs the largest proportion of the Iabor torce (80%} followed by
services and conslruction (15%), and manufacturing. :

Although these relatively strong economic activities imply that the conditions for
expansion in outpul are reasonably good, the present grbwlh is unbalanced. Much o}
this growth has been concenlrated in Phnomy Penh. Solid growlh in services;
construction, and manufacturing has been observed. Meanwhile in the agricultural
seclér no outslanding growlh is laking' place (Tab'le 2.3). In fact, the'agriculluraf
productivity of Cambodia (e.g., tons of rice per héctare) is currently less lhan half that of
Vietnam and Thaitand.



Table 2.2 Populallon'Growih Rates and Densily by Region in
Cambodia

Region Land Area  Population in Avg. Annual  Density in
(sq.km) Thousand Persons Growth Rate (%) 1993

1981 1993 1981-1993  (persons’sq. km)

Total 181035 6682 8623 2.3% 49
1. Plain Region 25069 3613 4789 2.4% 191
Phnom Penh 267 329 568 6.1% 2501
“Kandal : 3591 720 842 1.3% 234
Komporig Cham 9799 1070 1348 1.9% 137
Svay Rieng 2966 292 416 3.0% 140
Prey Veng 4883 672 881 2.3%. - 181
Takeo 3563 530 636 1.5% 179
1. Tonle Sap Lake Region 67668 1971 2507 2.0% 37
Kompong Thom 13814 379 470 1.8% 34
Siem Riep 16271 477 555 1.8% 36

Banteay Meanchey 9937 - 390 _ 39
Battambang 10433 719 534 1.8%. 51
“Pursal 12692 175 255 3.2% 20
Kompong Chhnang = - 5521 221 304 2.7% + b5
III. Coastal Region 17237 432 631 3.2% 37
~ Sihanovkville 868 53 107 6.0% 123

Kampol : 5209 354 454 21% 87 .
Koh Kong 11160 25 70 8.9% 6
'IV. Plateau and Mountain Region’ 68061 - 666 896 2.5% - 13
. Kompong Speu 7017 340 485 = 2.7% 66
© Preah Vihear 13788 69 86 . 1.9% 6
' Ralanakii 10782 45 67 3.3% B
Stung Treng 11092 39 64 4.1% .8
- Mondutkiri ‘ 14288 16 21 2.5% 2
' Kratie . 11094 157 193 1.7% 17

Source: 1981; Nationa! Institute of Statistics, Minisiry of Pianning
1993: UNTAC's recoid the registered volers in 1993 (Ministry ol Planning)
Note: -~ *1; Including 3000 sq. km of Tonle Sap area

*2, Banleay Meanchey was created in 1988 from 5 dislricis of Baltambang and 3 dislricls of Siem
_Riep. :

*3; Avg. annual population growth rates of Ballambang and Siem Riep were esfimated using total
population of Baltambang, Banleay Meanchey and Siem Riep.
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Table 2.3 Gross Domestic Product by Iadustrial Origin at 1939
Constant Prices

(Bil. riels)
1989 1990 1991 1992 1993 1994
(Est)
Gross Domastic Product 2409 243.7 2622 28046 2916 306.8
Agricullure 1269  127.4 1359 1385 135.7 137.6
Crops & Rubber 78.2  74.0 79.3 79.0 746  70.3
Rice 511 ~ 49.6 47.6 46.7 444 39.2
Other Crops & Rubber 271 24.4 31.7 323 305 3i.t
Livestock 32.3 34.1 34.5 36.9 39.2 40.4
Fishing 9.4 124 135 127 120 1290
Forestry 6.0 6.9 8.6 9.9 9.9 14.9
ladustry : 37.1 36.3 395 45.7  52.6 60.1
Mining and Quarrying 2.5 2.8 3.0 3.2 3.4 3.6
Manufaciuring 18.0 17.2 18.4 19.0 20.5 224
Electricily & Water 0.6 0.5 0.5 06 = 07 = 07
Construction ' 160 158 176 229 280 336
Services 779 800 868 964 103.3 109.1
Transporl & Communications 8.5 6.4 7.0 81 8% . 93
Wholesale & Retail Trade 31.2 305 34.4 - 38.9 42,3 448
Hotels & Restauranls 0.4 0.7 1.0 1.3 1.4 1h
Governmenl Administration, 9.3 i1.0 11.0 11.0 ‘11.5 11.8
Education & Health _ o : o
Home Qwnership 165 158 16.3 - 17.4 188 20.2
Other Services 15.0 15.5 171 188 204 215

Source:  Combodian authorities and World Bank/IMF estimales

(3) Budgel-

The 1994 national budget was US$ 405 million. Curren{ expendlture accounls tor 65%
of the budget, against 35% for capital expendnure which will be financed in large parl
(almost 90%) with external resources. The Ministry of Public Works and Transporl
receives about 19% of the total budget in order 10 imple'menl a large-scale public
investment program, financed predominantly by external aid organizalions, to

rehabilitate transport infrastructure. The government sufters from budget dehcn and '
reduction of budget deficit and fiscal consolidation are the central themes of the new

program.

The Government intends to increase, with external aid, public investment from 14% of
GDP in 1993 to 20% in 1996, concentrating on the key seclors of heallh, education,
agriculture, ransporl, and communications.

2-13



{4) Income and Prices

Unemployment and uhderémptoymem are high it no estimate of the scale of these
problems has been altemipted,

The Socio-Economic Survey in Cambodia-1993/4 sponsored by ADB and UNDP
revealed that the average monthly household expenditure is US$ 125 in Cambodia and
US$ 357 in Phnom Penh. Considering the average household size and number of
income earners per household, the average monthly expendiura of income earners is
estimaled around US$ 100 in Phnom Penh and US$ 45 in Cambodia.

Data supplied by the Nalional Bank of Cambodia show that consumer prices rose
steeply from 1989 to 1993 with an average inflation rate of aver 150%; however this
unslable situation has seltled down wilh an inflation rate in the previous year of minus
28.4 % {i.e., defiation).

{5)  Struclure of Economy
{a)  Agriculture

Agriculfure is the most dominant sector of the Cambodian economy,
accounting in 1993 for 46.6% of real GDP and around 80% of total
employmenl. According 1o the Cambodian authorities and World BankAME
- eslimales, crops contribute 55% to agricultural GOP of which rice accounts
for 33 % while live stock, fisheries, and lorestry contribute 29%, 9%, and
7% respectively. However, the share ol foreslry appears grossly
underestimated. '

The survey results show thal the cultivated area accounts for 22% of the
total area of the country. Forest occupied 62% of the tolal land area in

1992. Paddy fields dominating in cultivated land are about 2 6 million ha,
‘ c_ompared with aboul 230,000 ha for other crops including rubber.  In 1967

rice was repoiled to occupy more than 2.5 miltion ha, and other crops about
319,000 ha. Rubber and maize are lhe most important crops other than

rice. Other secondary crops inciude mungbeans, tobacco, soya bean,

cassava, sweel potato, and sesame. Vegetable production is extensively

developed all along the Mekong River. Great regional dwersaty is observed
in the counlry's agnculture

The increase in the area of rool crops (sweet polatb, cassava) rose from -
3,500 hain 1967 to 26,000 hain 1993. The sleady rise in rice yields from 1
ton/a. in the 1967 16 1.3 tonfha. in 1993 (yet still far shorl of Thailand's 3+
tons/ha.), enabled the counlry's food supply to keep pace with population
growth. In 1993 the deficil in white rice was officially estimated at 257,000
tons. However, itis difficult 1o assess the actual deficit, because of the lack
of information on the quantities of rice known to be exporled informally to
Thailand and Vietnam. According to the report by FAC, the production
lavel of rice in Cambodia is e'stimélgzd stightly above sell-sufficiency leve!.
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(b}

. The livestock production in Cambodia has not yet been based on the large

commercial production system like other countries of Southeast Asia such
as Thailand.

Household producers breed and raise pigs and poullry with very small
numbers of animals within the local economy. Calile and bulfalo still provide
atmost all the draught power for cultivation and a substantial proportion of
the power used lor the haulage of farm produce. Given the current fow
leve! of productivily in this sub-sector, it should be possible {hroligh the
improvement of road transportfinirasiruciure to achieve substantial
improvements in lhe leve! and efficiency of production. The present low
production efficiency level of the livestock sub-sector is due to the lack of
eflective support systems for disease and a poorly developed infrastructure
for the supply of animal feed and other inputs and delivery of goods to
markets.

‘Regarding forestry, large stocks of teak and rosewood are the most

valuable in the country. Proper development of this sub-sector is also
essential for stability in wet-rice cultivation and fish production.

In 1968, topographical surveys revealed that 13.2 mil. ha was covered with
forest accounting for 73% of Cambodia. in 1989, the Mekong Secretarial
undertook a landuse reconnaissance survey of the counlry using Landsal
satellite Imaginary. Their indings suggest that the forest cover is 11.2 mil.
ha, meaning that 2 mil. ha of forest have been lost over the last 20 years
(100,000 hafyear), and thal the forest cover has been reduced from 73% to
around 65%. ' ' :

in’ 1991, authorized culting was 350,000 cu.m, and illegal and private
cutling of timber was estimated at 450,000 cu.m; in areas bordering -
Thailand cuiling was estimated at 350,000 cu.m, Therelore, cutling in
1994 almost exceeded 1 mil. cu.m, excluding fuefwood estimated 4 mil.
cu.an. Given a good forest management program, it would appeaf to be well
within the sustainable capacity of the forest lo produce. However the lack
ol managemenl probably means thal severe localized overculling is
ocourring, and this siluation seriously threatens the life of the forest. '

The average price per cu.m for logs paid by the principal importers was USS
70; for cut timber the price was US$ 200 in 1932, Con

In 1995, the Minislry of Agriculture announced a new ban on the export of
logs and sawn limber from the from the counlry's dwindling forest reserves.

Indusiry

* Industrial valus added remains at a relatively low 19% of GDP, although itis
" growing at a more rapid pace than agriculture.



2.3.2

In the manufacturing sector, food processing industries dominate with a
share of 43%;, followed by lextiles/garments industries, chemical industries,
engineering industry, various light industrias, and construction materials.

The presenl govaernmenl has embarked upon a comprehensive
privatization program. Many former large Goverament enterprises
undertook changes in ownership and/or management. The bulk of
industrial establishments is accounted for by private cottage and small-scale
industries.

In rural areas more than one thousand rice mills are in operation. In the
towns there are laclories producing various light consumer goods.

The absence or '*sh:o'nage of domestically produced consumer goods has
given rise to lucrative cross-border trading with Thailand and Singapore (by
sea).

The conslruction seclor has been currently expanding largely due to
UNTAGC, successive UN agencies, ard bilateral donors.  Since the
departure of UNTAC, aid programs continue to contribute to solid g:owih in
conslruction, mainly in Phnom Panh.

Mining activilies are minimal in Cambodia. Extraction is performed on a very
- small scale with the exceplion of gemstones {Paitin mine} and gold; the

exploitation of most minerals has now reverted to arlisanal methods and
. goes largely unreported The only mineral explonauon on any significant
.~ scale is that of oil and gas.

? Deposits of phosphéles are located in the southern provinces of Kampol-

- and are processed in planis located in Ballambang and in Kampot for use as’

- ferlilizers, Approximately 50,000 tons per year have been produced since
1988,

(c} Services

- The saivice seclor has shown rapid growlh over the Tast several years with
an average growlh rate of around 8% p.a. accounting for about 35% of
GDP. The service sector is heavily concenlrated in trading activities (15% of
GDP) and in catering-related services.

Socioeconomic Policy

The Cambodian Government submitled its National Programme lo Rehabilitate and
Develop Camboaia o the Second Inlernational Commillee on the Reconstruction of
Cambodia, held in Tokyo in March 1994, This document clearly identified the
Cambodian Government's strategies for rehabititation and development and its priorities
for both the medium term (3 years) and the shor term {18 months).



The overriding objective of Cambodia is 1o achieve a fair, just, and peaceful society, and,
through accelerating the rate qI economic growth, to raise the living standards of all
Cambodian people. This objective is broken down into more specilic goals:

to double the present lavel of GDP by 2004 in real terms, and to place
hitighted emphasis on agricuitural, industial, and tourism polential;

10 extend health, education, and social services in order to ensuie a peaceful
way of life and substantial improvement in the standard of fiving;

to improve rural lite by promoting rural developrient as a central feature of the
development policies;

to ensure that the paltern of development is sustainable socially, politically,
fiscally, and environmenially,

to strengthen domeslic self-reliance and thereby reduce the current
dependence on external financial and technical assistance.

Key objectives are to sustain economic gro'wih at 7-8% per annum from 1994, and to
reduce annual inflation to under 10% in 1984 and 5% alterwards.

The principa! goals in the agricultural seclor are:

ta ensure food security at both national and household lévels;
to produce surpluses for exborl not only‘ol:ride but aiso of other crops;

fo expand rubber produclion for increased foreign ekchange; :

1o encourage the production of raw materials for local agro‘industriés; and

o improve the well-béing and incomes of the rural population.

‘Rural development in Gambodia is sirongly united with the agricultural Esen:lc;r, and some
17 priority areas thal are seen as being critical to rura! development are shown. Main
priorities are:

to provide adequate water supp!y 'lo_r drinking, dorestic use, and irrigaiion;
1o repair, rehabilitate, and construct rural roads; |

o establish smali enterprises and'income-genéraﬁng aclivities;

1o develop alternalive energy sourcas; and

to protect the ‘environmenl and natural resources, and encourage

reforeslation.
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2.3.3

Objectives in the manufacturing sector are:
- tofavor labor-intensive or labor-absorbing industries;

- to promole expoil industries, elficient import-replacing industries, mainly
those producing consumer goods;

- o altract loreign investment to encourage the transfer of technology; and '

- towiden access to inlernalional markets and to privatize slate enterprises and
strengthen the management and financial posilion of those that remain slate-
owned.

Imporiant considerations of the government are the promotion of those industries that
aptimize the use of local labor and domestic raw materials, as well as those that generale
domestic value added from imported inputs.

Development Potential of the Region

Consideralions on development potential below focus on the area on the ieft bank of
the Mekong River where it is supposed 10 be susceplible to the Mekong Bridge.
Therefore, the provinces of Kandal, Prey Veng, Svay Rieng, Kompong GCham,

"Ratanakiri, Stung Treng, Mondulkiri, and Kratie are broadly considered as the influence

area of the Mekong Bridgs. “An excellent source of téchnical information on
development potential is Cambodia Agricultural Development Oplions Review (Phase 1}
by FAQ/UNDP, 1994, : '

{1) Nalural Resource Base

The influence area of the Me:kong Bridge is well endowed with natural resources,
including a diversily of agro-ecological zones suited to a wide range of crops and
livestock, and rich biological resources. ' ' :

This area can be divided into two major geomorphologic regions; {i) the central Mekong
Basin/Delta, and (i} the periphery of the basin and mountainous area on the
northeastern side of the country.

The central Mekong Basin can be distinguished by: (i) the large inundated plains in the

- della; (i) the ancient alluvial terraces; (jii} the river banks and levees; and (iv)'ihe swampy

zones and lakes behind the levees. In the periphery of the basin, mainly northeastern

~ highland can be obsedved.

Soils developed over basalt in the east and in parlicular the red soils are well suited for
rubber, and river bank soils are of relatively high ferility. River bank soils can be
cuitivated year round but do not ocoupy farge areas.

{n the fial plain of the Mekong River rainled lowtand rice produclion is do_minahl with
average yields of 1.3 tons/ha. Dry season flood recession rice production syst'ems with
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average yields of 2.7 tons/ha are mostly found in the provinces of Prey Veng and
Kandal {Figure 2.4}. '

(2}  Programs and Projects

At the subseclor lavel, government efforts will concentrate on guiding private sector
and farming activities in:

- intensilying rice and other crop produclion;

éxﬁariding_cufﬁ'vated areas, essehlially by reclaiming land abandoned during
the war; '

" developing small scale itrigation through rehabilitation of existing sys_fems;

- increasing rubber production, notably by improving the management of state
rubber plantations;

expanding livastock production, particutarly through disease control; and
sustainable expio.ilatioh of forest and other natural resources.

Two methods of agricultural development are being purstied. One is the intensification
of especially rice and othar crops. The olher is the expansion of cuitivated areas with
careful allention given 1o the deforestation and depletion of natural resources.

Rubbar production is expecled to be promoted because the procurement of foreign |
exchange and rehabilitation of state plantations which fall irilo thé intensification are
slrassed.

in line with these objectives, agricultural sector development projects were proposed in
the National Programme to Rehabifitate and Develop Cambodia, of which irfigation and
flood control projects concentrate on the central plain region. Four projects out of nine
totaling 35,000 ha are planned within the provinces of Kompong Cham, Proy Veng, ang
Kandal . : ‘

{3) Polential and Opporunities

‘The cultivated area that is concentrated in the altuvial basin around the hydrographic

network of the Mekong River has tha high potential for agricultural development. The
periedic flooding of the Mekong River provides many benelfits, Including siltation of an
‘extended area for agricullure {with permanent mainfenance of soil fertility} and the
development of fisheries in the inundated forests.
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(a)

(b)

{c)

Rice

There appears to be scope for expanding cultivation of rainfed lowland rice,
but for flood recession rice the most altraclive option is likely to be
intensification. However, in the inlluence area, the rcom of expanding
cullivation of rainfed lowland rice is scarce.

Instead, intensification of rainfed lowland rice through the use of selected
varieties and more fertitizer would be possible in areas that already have
supplementary irrigation during the rainy season or with satisfactory waler
control in provinces with high population densities and excess labor

{Karidal, Svay Rieng, Prey Veng, and Kompong Cham).

The introduction of improved techniques is expected to raise average
yields of rainfed lowtand rice from 1.3 to 2 tonsfha. Also, similar
intensification should be possible in most areas cultivated to dry season
flood recession rice.

Regarding the subsidiary crops, Kompong Cham has the potential of
diversified produclion of maize, soybean, mungbean, cassava, and sweel
potato. Mungbean in Kandal, maize in Prey Veng and Kratie, cassava and
sweet polato in Mondulkiri are now cultivated.

Prospects for the various subsidiary food crops are good, and there is a

* fairly large scope lo improve yields from the current low levels (Table 2.4)..

Rubber

*The red soil areas suilable 1o the rubber cﬁiti_va!ioh are distributed within the
influence area; 187,000 ha in the lower Mekong Basin (rostly in Kompong’

Cham), 510,000 ha in the northeast plateau (180,000 ha in Ratanakir,

© 320,000 ha in Mondulkiri, and 20,000 ha in Kratie). According fo 1 992;

Landsat dala, the rubber piamahon area of \hese four provinces is’
estimated around 74,000 ha. On the contrary, according 1o a recent study,
a realistic estimale of the potential area lor rubber cultivation in this area is
around 320,000 ha or more, with a potential of more than 6,000,000 tons of
dry rubber. Cambodia appears to have a comparalive advantage in
producing this ¢rop.

Other Crops

'Tob'acco is cullivaled on some 18,000 ha, malnly in lhe'prqvinces of

Kompong Cham, Kratie, Kandal, and Prey Veng in Cambodia. Except for
Kratie, groundnut and sesame are grown in the same provinces as tobacco.
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Table 24  Paddy Field Area in Cambodia

Region Land Area  Paddy Fields (Ar+Af) Paddy Yieid
{1.000ha) {1,000ha) {tons/ha)
1967 1991  Changes 1987 1985 1991
o in parcent
Totat 18104 2521 2639.2 5% 098 118  1.32
{ Plain Region 2507 937 1098 17% - - -
Phinom Penh 27 22 19 -14% . 133 1.67
Kandat 359 84 54 -36% 1.11 180 1.92
Kompong Cham . 980 211 220 4% 1.18 124 142
Svay Rieng 297 167 229 37% i.14 0.96 1.02
Pray Veng 488 2654 359 M% 0.80 100 1.19
Takeo 356 199 217 % 081 129 149
Il Tonle Sap Lake Region 5773 1140 125 1% - - -
Kompong Thom 1381 175 193 10% 0.74  0.87 1.19
Siem Riep 1527 252 281 1% 088  1.01 1.2
Banteay Meanchey 994 - 197 - - - i.31
Battambang 1043 466 250 -46% 0.96 1.22 1.41
Pursat _ - 1269 170 149 -12% 0.98 .17 1.16
Kompong Chhnang 552 77 .55 -28% 1142 1.30 1.32
ili Coastal Region ' 1637 219 183 - -17% - - -
Sihanoukvilie L 87 - 13 - - -
Kampol 1521 160 153 4o 1.33 139 132
Koh Kong 1116 60 17 1% 1.00 133 133
IV Plateauy and Mountain Regson £806 224 234 4% - - -
‘Kompong Speu 702 137 87  37% 107 120 4.2
‘Preah Vihear 1379 22 39 7% - T 167 133
‘Ralanakisi : 11078 7 10 50% 160 136 1.29
Stung Treng .~ : 1109 '5 19 318% 067 144 133
Mondulkiri 1429 o 6 - 100 143 125
TKratie Lo 1109 53 73 37% 1.05° 148 ° 157

" Source: ¢ Analysis of Land Cover Ailas by Landsat in Cambodia, Kawai, Depariment of Agricultural -

- Hydrautics and Hyclfo Meleology based on the data in COVER ATAS by LANDSAT Cambodia,

- 1995; and
Cambodia Agenda ltor Rehabilitation and Reconstruction, ColUniry Departmen! , East Asia and
Pacific Region, World Ban,, 1992

Note: "Ar; Paddy fields
*Al: Receding and floating rice field

ot Land area dala by province are provided by Landsal. The area of Lake Tonle was not included in
estimale of province areas.

* . The sumimed up (otal and land areas does not agree with 18104 thousand ha, officially
" announced !and area of Cambodia

Groundnut, which was cullivaied on 23,000 ha in the lale 1960s, has
decreased in area {7,000 ha now) probably because of substitution by
soybean in Kompong Cham and tobacco and mungbean on river levees.
There is, however, good potential for increasing returns from groundnut
with improved practices.
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Production of collon, which was grown before the war on the well-suited
soils in Kompong Cham and Kandal has stopped since the 1970s mainly
due 1o the lack of processing facitities, compelition with massive imporls
from the former Soviet Union in the 1980s and the presence of land mines.
The development of coiton would require subslantial invesiments in
rehabilitating and/or modérnizing the existing state faclories.

Sugarcane is fotind along the Mekong River baaks in Kandal and Kompong
Cham. It is profitable when produced on a small scale in homeyards.

However, it may be much [éss attractive on an industrial scale and

sugarcane may nol be able to compete with soybean which is grown in
similar areas.

Coffee can be grown in Kompong Cham, Ralanakiri, and hilly areas of
Mondulkiri. Although Cambodia was seii-suﬂicien'_l in coffee and even
exporled this product in the lale 1360s, current production is nil.
Nevertheless, Cambodia is nol in a position to compete with other colfee-
producing counlries.

‘Cashew finds a good agroecomgic‘ai conditionis in Svay Rieng and

Kompong Gham. A cashew development programme is underway.in
Mondulkiri. Cashew nut is found to have good economic prospects for
export. ‘

(4)  Possibility of Expanding Cultivated Aréas

(a) |

{b)

R:ce

Rainfed lowland rice areas which could be reclaimed are Iocated in the
provinces around Tonle Sap, and there is almost no room for reclamation
within the influence area. Most of the atea suitable lor licod recession rice:
is already being cultivated. For instance, unutitized grass%and area in the'
influence area of the central plain has s!eep1y decreased to almosi nil over
the last two decades. ‘

Rubber

There is no land resource llmnauon for rubber developmem in Cambodia at
present.. There are some 300,000 ha ol available land with red soils in

“which rubber is already grown. This polentlal would enable a very large

development program (Table 2.5).
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Table 2.5 Rubber Plantaﬂon Area in Cambodia

Land Area

Region Rubber Plantation Airea Share in
{1,000ha) {1,000ha) percent
1985 1992  Changesin 1992

. . L percent :
Total 18104 83 75 -10% 0%
| Plain Region - 2455 73 72 2% 3%
Phnom Penh 40 0 0 0%
Kandal 366 0 0 0%
Kompong Cham 936 73 72 2% 8%
Svay Rieng 285 0 0 0%
Prey Veng 485 0 0 0%
Takeo : 343 0 0 - 0%
li Tonle Sap Lake Region 5804 1 i -14% 0%
Kompong Thom 1308 1 1 14% 0%
Siem Riep _ 15673 0 o . 0%
Banteay Meanchey 748 0 0 0%
Battambang 1250 o 0 C 0%
Pursat 1146 .8 0 0%
Kompong Chhnang 528 0 ] 0%
H Coaslal Region 1793 0 0 0%
Sthanoukvitle 143 ¢ 0 0%
Kampot 502 0 a 0%
Koh Kong 1296 0 0 - - 0%
~ {V Plaleau and Mountain Region = 6984 9 2 F1% 0%
. Kompong Speu 876 0 0 0%
. Preah Vihear | 13569 0 0 0%
" Ralanakiri 1256 4 0 0%
* Stung Treng 118 o 0 0%
. Mondulkiri 1370 0 0 - 0%
Kratie - 1206 5 2 -58% 0%

Source: Analysis of Land Cover Atlas by Landsat in Cambodia, Kawai, Depariment of Agsicultiral

Hydraulics and Hydro-Meteology based on the dala in COVER ATAS by LANDSAT Cambodia, 1995

Note: *

the estimate of province areas.

*

land area of Cambodia,

()

In Ratanakiri and Mondulkiri provinces there are areas with soils that are

Other Crops

Land area dala by province are provided by Landsal. The area of Lake Tonle was not included in

The summed up lotal of land areas does not agree with 18104 thousand ha, officially announced

highly suitable for the expansion of diversified crops (e.9., more than
300,000 ha of latosols are found in these provinces). The levees of the
Mekong river could be cullivated by rehabililation of river banks and
“colmatage” canals.
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Expansion into areas covered wilh forest and with soils of medium to low
potential for diversification, such as hydromorphic soil found in Kompong
Cham and Kratie provinces at the foot of basalt, may be considered.

{d} ~ Perennial Crops

Large deforested and degraded areas are potentially suvitable for cashew
cultivation in Mondulkiri province (Table 2.6).

Table 2.6 Unutilised Grass Land Area in Cambodia

" Region Land Area Rubber Plantation Area Share in
- {1,000ha) _ {1,0600ha) percent
1985 1992 Changesin 1992
percent
Total 18104 720 245 -66% 1%
| Ptain Region 2455 396 39 -90% 2%
fhnom Penh - 40 2 2 21% 5%

" Kandal 366 53 8 -85% 2%
Kompong Cham ' 936 51 1 -99% 0%
Svay Rieng _ 285 79 0 100% - 0%
Prey Veng 485 125 5 -96% 1%
Takeo - 343 86 23 - -73% 7%
il Tonle Sap Lake Region 5804 236 144 ~ -39% | 2%

- Kompong Thom 1308 156 69  -56% . 5%
Siem Riep - 1573 13 17 2% 1%
Banteay Meanchey 748 8 15 90% . - 2%
Ballambang | 1250 20 386 U 76% . 3%

- Pursat 1146 . 9 6 -36% L 0%
Kompong Chhnang = .~ 528 3 2 -93% = 0% .

1l Coastal Region 1798 42 11 - 8% 1%

Sihanoukville : 143 8 9 -83% 1% .
“Kampot 502 a3 "9 72% 2% -
Koh Kong 1296 2 0 -04% 0% -
IV Plateau and Mountain Region 5984 46 52 13% 1%
Kompong Speu 676 4 1 -74% 0%
Preah Vihear 1359 1 0 -100%, . 0%
Ratanakin 1256 0 1 500% 0%
‘Stung Treng 1118 f ' 0 -100% . 0%
Mondulkiri 1370 37 39 . 8%
Kratie . : 1206 3 11 289% 1%

Source: Analysis of Land Cover Allas by Landsal in Cambodia, Kawai, Deparment of Agricuuu_rm
- Hydraulics and Hydro-Meteology based on the dala in COVER ATAS by LANDSAT Cambeodia, 1995

Note: * tand area data by piovince are provided by tandsal. The area of Lake Tonle was not included in
tha estimate of province areas.

*  The summad up total of land areas does not agree with 18104 thousand ha, officially announced
tand area ol Cambodia.
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(5)

®)

Possibility of Increasing Yields

{a)

(b)

- (o)

Rice

Whera there is reasonable water control, intensification of rice cultivation is
possible through the use of ferlilizer, improved varieties, qualily seeds and,
tor dry season production, improved past management.

Intensification of rainfed lowtand rice through the use of selected varieties

- and more fertilizer would be possible in areas which already have

suppiemenlarf irrigation during the rainy season or with Satisiactory waler
canlrol In provinces with high population densilies and excess labor
{Kandal, Svay Rieng, Prey Veng, and Kompong Cham).

The inlroduction of improved techniques is expecled to raise average.
yields ol rainfed lowland rice froni 1.3 to 2 tons/ha.  Also, similar
intensification should be possible in most areas cultivaled to dry season
flood recession rice.

Rubber

Rehabilitation of Lha large planfations in Kompong Cham, Raléna_kiri, and
Mondulkiri provinces with red soils is polentially very profitable, as the initial
investment cost has already been recouped.

Other Cropé

The current level of productivity beung very low, there is significant polenual
{or increasing ‘exisling production’ ol crops through intensification,

‘especially for crops such as iegumina, cotton, maize, and vegetables.

Conslrainls

Conslrainis to agricultural development include both naluralenvironmental limitations
and those caused by years of war. Constraints to agricultural development, especially
those pertaining to infrasiructure, in the influence area are reviewed.

_ The existing poor transport system is a major constraint to agriculiural development,”
- causing lhe following social problems:

The sniooth movement of agricullurél products from p:oducers:lo consumers
rernains difficult and costly.

Agricultural producls from the areas adjacent to the country’s border find
markets in neighboring countries through smuggling, instead of supplying
deficit areas within the country.
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2.4

2.4.1

- lInview of the possibilities for increased expori production, insufficiency of the
internal lransporiation systems as well as international porls constrain
agricuitural development.

The negative consequences of an inadequale and weak Iransportation system on
prices of agricultural commodities are twofold: (i} consumer prices in urban as well as
deficil areas are raised; and {ii) producer prices are depressed, encouraging farmers to
abandon agricultural land and migrate to the cily as laborers.

Since comniunicalions between the central government and its provincial offices are .
poor, this limitation hinders lmp!emeniahon of governmenl agricullural programs. The
insulticient transpor! system also confines access to labor, which is the principal
constraint 1o farming in zones with seasonal fabor shortages.

Functions of a Mekong River Bridge

In addition to providing the missing link for road tralfic, a Mekong Bridge (the first one in
Cambodia) will play a much broader role than a simiple local bridge. lis imporlance is
assassed in the following discussion. '

Transport Functions
The main transport functions of a Mekbng Bridge in Gambodia are:

(1)  Improvement of Accessibility between Phnom Penh and Remote Areas in the
Left Bank ' '

" Cambodia is dissected north-south by the'Mekong River, and access to eastern

Cambodia from Phnom Penh is severely reslrected “Some remole areas, mainly
northeaslern Cambodia are elfectwely isolated becayse ot de!enoraled roads to such

~ an ‘extent lhat vehicles can hardly pass A Mekong Bndge is expected 10 prowde a o
~ good road connection between Phnom Penh and remote areas on the left bank o! the

river,

(2} Improvement of the International Road Network

- As stated in the National Programme to Rehabmrate and Develop Cambodia,

strengthening finkages with neighboring countiies is a slta{egy to expand foreign trads,
including imports, exports, and tourist tralfic, which should be actively pursued. Tralfic
between Cambodia and Viet Nam depends on rivers (Mekong and Bassac) and roads
{Routes 1, 2, 21, 72, and 78). The volume of lransit tralfic through Cambodia is
insignificant al present. Routes 72 and 78 odiginate from Roule 7. Road 78 serves as a
liteline for the provinces of Stung Treng and Ralanakiri, and it aiso offers the shortest
route io central Viel Nam. Roule 72 provides the most direct link from Siem Riep and

'Kompong Cham to Ho Chi Minh City, via Tay Ninh. Route t constitutes the axis of

Bangkok- Phnom Penh-Ho Chi Minh Cily and is expected to reinlorca its role as the main
route for trade with Viet Nam. A Mekong Bridge is expecled to improve the international
connection betwean Cambodia and neighboring countries {Figure 2.5).
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2.4,2 FEffects on Regional Development

The Construction of a Mekong Bridge is expected nol only to bring a drastic change in
ihe arterial road network in Cambodia, but also to influence regional development
thraugh reductions in travel time and cost. The following are envisaged as principal

effects:
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(3)  Promotion of a Market-Oriented Economy

Governmen! sirategy for achieving sustainable growth is 1o commit itself with
implementing the mechanism of a market economy, which requires the expansion of
markets. An improved transport network can bring about the expansion of diverse
markets such as commaercial goods, input, labor, knowledge, elc., as wilnessed by whal
has taken place alter the opening of the Chroy Chang Va Bridge and Route 6A. A
Mekong Bridge is expecled to promote a market-oriented economy through the
expansion of markels, both domestic and international (Figtire 2.6).

{2}  Upgrading of Living Standards in Rural Areas

The standard of living, not only measured by income level, but also in terms of
accessibility o health, education, and social services, depends on transporl conditions.
Rural areas in Cambedia are much disadvantaged in this 'regard due to the poor
{ranspor conditions. A Mekong Bridge can provide rural areas with good access to
Phnom Penh and/or Komporig Cham, where various social services are concenlrated; &
Mekong Bridge or can also induce the formation of such services.

(3) Promotion of Agricultural Development

The agricultural seclor is likely to remain the mainstay of Cambodia’s economy, though
its relative significance will decrease. Roads, together with irrigation systems, fofm the
fundamental infrastructure for intensification of agricuituial preduction and expansion of
cultivated areas enabling easier input of labor, fertilizer, and machines than before. in
easlern areas of Ihe Mekong River, there is a good possibility for the intensification of
rice and cash crops in Kandal, Svay Rieng, Prey Veng, and Kompong Cham and in
" expansion and rehabilitation of rubbar plantations in Kompong Cham, Mondulkiri, and
~ Ralanakiri. Mondulkm and Ralanakiri are expecled to produce commercial lree Crops
- making use of so:t and climatic conditions. A Mekong Bndge is expected to prowde the
" base for agncullu ral deveIOpmen!

" (4) Promotion of Resource Development

- Thera are no mining activities in Cambodia at present. However various minera! sources

‘ol unknown guantities have been reported. In lhe provinces of Mondulkiri and
Ratanakid deposils of base metals, bauxite, and gold are reported, and in Stung Treng
base metals, iron, some industrial and construction materials, and coaltingnite deposits
are reported. In northeastern mountainous areas, the possibility of hydro-power
generation is also reported. This resource development basically depends on transport
conditions. In addition, beller use of tourism resources, such as ancient cultural assets
or national parks, is conditional on road network improvements. A Mekong Bridge is
expected 1o provide the base for resource development (Figure 2.7).

2-30



Northeastern
Cambodia

Kpnipéng Cham

Tourism
4LGrowth Center

Siem Riep

-

Battambang

THAILAND

~Agro-industrial
Growth Center

© Phriom Penh
Commerciall
Industnal

N
Tourismvindustrial
Growth Center

o /

F _ T
. ..‘"

el

- -Sihanoukville
OVERSEAS ™~

THE FEASIBILITY STUDY ON

CONSTRUCTION OF THE MEKONG BRIDGE
IN KINGDOM OF GAMBODIA

Figure 2.6 S
Marketl-Oriented Economy Development

| JAPANINTERNATIONAL COOPERATION AGENGY |

2-31



=
2
uJ
=

‘Northeastem
Cambodia

Siem Riep

THAILAND

Kompong Cham

VIETNAM
VIETNAM

THE FEASIBILITY STUDY ON

CONSTRUCTION OF THE MEKONG BRIDGE

"IN KINGDOM OF CAMBODIA

Figure 2.7 : .
Agricullural/Resource Development’

JAPAN INTERNATIONAL COCPE RATION AGENCY

2-32




(5) Batanced Development of the Area

The insufficient road network prevents the eastern bank of the Mekong River from
balanced development relative to the west bank. This imbalance appears in population
sparsity and undeveloped lang use (e.g., Mondulkiri, Ratanakiri) or in the lack of
development plans (e.g., Kandal, Prey Veng) despile their polential. '

A Mekong Bridge is expected to be the fundamental lransporl infraslruclure input for
batanced development of the country. '
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CHAPTER 3 CANDIDATE ROUTES AND SITES FOR THE MEKONG RIVER

‘3.1

BRIDGE

This chapter presents an overview of the road network in the study area, discusses
alternative routes and locations for the Mekong River Bridge, and provides information
on access roads (o altarnative bridge sites.

Read Network In the Study Area

Tha study area for the Feasibility Study on construction of theé Mekong Bridge consists
of the alternative potential bridge locations at Neak Losung, Prek Tamak, and Kompong
Cham and of the area between them. The study area is served by several primary roads.
These are Roittes 1, 6A, 6, 7, and 11 which are national paved roads. Several provincial
and local, unpaved roads are also situated within the sludy area (see Figuré 3.1},

Route 1 slarts in Phnom Penh and, afler crossing the 8assac River via the Monivong
Bridge, foliows the west bank of the Mekong Riverina southeaSlward direction {o Neak
Loeung. The distance from the Monivong Bridge to Neak Loéu_ng is' 56 km. At Neak
Loeung road traffic crosses the Mekong by way of a ferry service, and Route 1 then
continues in an eastward direclion to the border with Viel Nam, a distance of 104 k.

Route BA begins in Phnom Penh, crosses the Sap River via the Chroy Chang Va
Bridge, and continues in a northward direction along the west bank of the Mekong
River, passing Prek Tamak. About 35 km from Phnom Penh lhe road tuns wesl,
ending at its junction with Route 6. Route 6A has a length of aboul 44.5 km Irom the
Chroy Chang Va Bridge to the junction with Route B.

The section of Route 6 within the slludy area starts at its junction with Roule GA'ahd
proceeds in an eastward direction to the junclion wuh Route 7 al lhe town of Skun, a

" distance of abotil 29.5 km.

Route 7 originates’ at its junction with Route 6 and conlinues in an eastward direction o
Kompong Cham, a distance of 45 km. Road traffic crosses the Mekong River by feriy,
and Roule 7 then continues from the ferry landing in an eastward direction {o the
junction with Route 11, a distance of 12.7 kni. Thereafter Roule 7 proceeds towards

“Laos, with a branch to Viet Nam from the Cambodian town of Krek,

Routa 11 begins in Neak Loeung al the easl bank of the Mekong River and continues
northward until its junclion with Route 7, a dislance of 91 km. Route 11 passes through
the towns of Prey Veng and Svay Antor. :

Of the many provincial and local roads in the study area, two are of importance for this
study. One starts at the Svay Chrum feiry landing on the east bank of the Mekong River
{across the river Irom Phnom Penh), tollows the river in a northward direction, and ends
at Prek Tamak, a dlstance of 20.5 km. Itis a local road currently without an official
désignation. In this repon itis referred to by its former designation as Route 157,
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3.2

3.2.1

3.2.2

The other localprovincial road begins at Prek Tamak at the east bank of the river and
continues in a generally eastward direction, ending at its junction with Route 11 noith of
Svay Antor, a distance of 60 km. For the first 30 km this road has no official designalion
as it is considered a local road. The middle 22 km seclion is part of the newly
designated Provincial Road 315. The remaining 8 km section consists of a lvail. In this
report the entire road is referred to as Route 315.

Candidate Locations for the Main Bridge

The candidale locations for the Mekong bndge are the two main east-west routes
crossing the Mekong River, i.e., Roule 1 al Neak Loeung and Route 7 al Kompong
Cham, and a third location at Prek Tamak thal would connecl Route BA with Roule 315,
providing a new east-west route between Phnom Penh and Prey Veng. At all
candidale localions, ferries are currently served, the largest ones being those al Neak
Loeung and Kompong Cham. These alternative bridge routes are discussed further
below. The photographic records are arranged in Appendix 3.1. '

Neak Loei.mg

A bridge at Neak Loeung would connecl the sectlons of Route 1 located wesl and east
of the Makong River. The comparauve advantages of a bridge al this location are that:

(1) this river crossing constitutes the most highly palronized vehicular lerry service in
Cambodia; {2} the bridge would be located on the important Asian Highway linking
Bangkok, Phnom Penh, and Ho Chi Minh 'City;' and {3) the bridge would be casy lo
access, bacause the surrounding aréa is nol yet develdped. A major disadvantage is
that, based on international agreemants, a bridge at this localion must be designed to
provide a clearance of 37.5 ni trom the high water level. This refatively high clearance.
would consiram the bridge to be far Ionger and therefore more expenswe than bndges )

- at either of the other two Iocat:ons where a clearance ol only 15 m is reqmred

" Prek Tamak .

A bridge in this general localion wduld connect Roule 8A with Route 315. Advantages

~'of a bridge at this location are that: (1) this river crossing is the closest to Phnom Penh,

the capital city; {2) the bridge would require a clearance of only 15 n; (3) the bndge

would provide additional access between Phnom Penh and Prey Veng Provmce via -

Routes 6A, 315, and 11, thereby encouraging economic devélopment of the province;

and (4) the bridge could potentially support a third route to Viel Nam through an - '_
eastward conlinuation of Route 315. Disadvantages of lhis route include the very low : -

cufrent volume of vehicular tralfic crossing the river al this location, and the high cost of
reconstructing and upgradmg Route 315. Essentially, a bridge constructed at this
location would not be well utitized without the complele renewal of Route 315,
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- 3.3.2

Kompong Cham

A bridge at Kompong Cham would link the sections of Roule 7 located wost and easi of
the Mekong River. Comparative advantages of this bridge are that: {1} this river crossing
is currently the secondmost heavily traveled vehicular ferry crossing on the Mekong; (2)
the bridge would provide a fixed crossing on an alternative Thailand-Cambodia-Viet
Nam Asian Highway linking Bangkok with the northern provinces of Cambodia and Ho

© Chi Minh Cily; (3) the bridge would greatly improve access between l.aos and Phnom
© Penh and the Sihanoukville Porl via Roules 7, 6, 6A, and 4; (4) the bridge would

promote economic development in Kompong Cham Province and in the northeastern
provinces of Gambodia, which are rich in natural resources; and {56} the bridge would
require a clearance of anly 15 m. Disadvanlages include its longer distance from

- Phnom Penh and the poteatial difficulty, high cost, and environmenlal |mpacl of

cons[ruchng the wesltern approach, which would lie within the city of Kompong Cham.

Allemati\ie'Roules lor the Main Bridge

. Two alternalive rovles were conS|dered for each cand date localion, as dlSCUSSed
helow: :

Neak Loeung.

The two alternative roules considered for this bridge are: Al norh of the axisting lerry -
fine, over Phaum Khnong island; and A2-, south of the ferry; near the town of Neak

‘Loeung (see Figure 3.2}, The A-2 crossin'g is the shortest in the vicinity of Neak

Loeung, with a river width of .aboul 880 m. A-1is consaderamy longer, aboul 1,800 m
from river bank to river bank, consmtmg of two channels separated by Phrum Khriong
istand. The eastern, main channel is aboul 576 m wide, and !he western, shal!ow :
channel is about 255 m wxde for a lotal rwer ‘width of 830 m. '

Prek Tamak

Two alternative routes were considered for this crossing: B-1 and B-2. The B-1 route is

- localed north of the existing Prek Tamak ferry line and south of the town of Prek Tamak

(see Figure 3.3). The B-2 route is actually localed some 20 km south of Prek Tamak,
just north of the Svay Chrum ferry service near Phnom Penh {see F:gure 3.3). The river

: widiths at B-1 and 8-2 are about 900 m and 1030 m, respectwely

" With a bndge at B-1, the dislance from Phnom Penh 1o Route 11 al Svay Antor (wa
" Route 6A, the B-1 bridge, and Route 315) would be about 85 km. This rouhng would

require reconslrucling and upgrading 59.5 km of Route 315.

w
£
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A -2 route (pholo -2}

Selection of Route : Two alternative routes are selected, A-1 and. A-2 avolding town of Neak
Loaung. As A-1 route is planned to pass through island, construction area’ in
the river will be reduced but length of bridge becomes longer.. A-2 route is to
over 1,900m dus to securing 35m navigational clearance. -

Width of River :1,800m for A-1 1,080m for A-2
THE FEASIBILITY STUDY ON Figure 3.2
CONSTRUCTION OF THE MEKONG BRIDGE | . . Location Map of A1 and A2 Routes
IN KINGDOM OF CAMBODIA - [JAPAN INTEANATIONAL COOPERATION AGENGY
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THE FEASIBILITY STUDY ON

: Around Prek Tamak B-1 and B-2 ioutes selected. A bridge on B-1 connects
Route 6A with Route 315, while a bridge on B-2 located in near Phnom Penh
connects the beginning of Route 6A with Route 151. Both bridges have a

" 15m navigational crearance ; the bridgé lenglh of B-1 is about 1,030m and that
ol B-2 extends for about 1,370m.

1,000m for B-2

CONSTRUCTION OF THE MEKONG BRIDGE
IN KINGDOM OF CAMBODIA

Figure 3.3

Location Map of Bl and B2. Rbutes-

JAPAN INTERNATIONAL COOPERATION AGENCY
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3.4

The B-2 crossing would connect the beginning of Route 6A with Roule 151 at Svay
Chrum. . By constrycting a road linking Route 151 and Route 315, the distance’
between Phnom Penh and Route 11 to Svay Antor via B-2 would be about 70 km. The
following roadwork, totaling 65.5 km, would be required: reconstrucling and upgrading
about 7.5 km of Route 151 from Svay Chrum to Taval; construcling a new 10 km road
tinking Route 151 with 315 from Taval to Thmel, about 11 km south of Prek Tamak; and
reconstructing and upgrading 48 km of Roule 315,

The area between Taval and Thmei is subjected annually to heavy ﬂo_oding. and itis

_inundated year-round by several large swamps; consequently, a road passing through

this area would require extensive bridge and viaduct crossings. This situation would
render construction of the 10 km Taval-Thmei road section very difficult and cost

prohibitive.
Kompong Cham

The two altemative routes considered for this bridge are C-1 and C-2. ‘Both are located
north of the existing fterry Imes The Mekong s about 820 m wsde at C-1 and 1,200 m
wide at C-2 [see Figure 3.4).

Bolh bridge sites would have western approaches starling within the city of Kompong
Cham. The western approach road of C-2 is situated close to the town's commercial
center, and consliructing it mighi affect more buildings than lhe C-1 approach road. On
the other hand, the eastern approach road of C-1 would be about 700 m longer than '

that of G-2.

Road 'Invénlory Survey

AN projecl area roads were \ns:ted several limes by the Study Team in April, May, and
“June 1995. Suiveys lo assess ihe physical condition of roads and bridges in the

project area were conducled in’ mid- -May and early June 1995 Pro;ecl area roads and
bridges are described respectively in section 3.5. :

Road inventories were prepared for the pertinent sections of Roules 1, BA, 6, 7, 1_1;
315, and 151, totaling about 505 knt. ROad_characlerislics noled by the Study Team
include type of tercain; road width, lype, and condition; shoulder widlh, lype, and
condition; embankment height, condition, and sulhcaency, and the main fealures of the

* land within the immediate vicinity of the road. Addutlonal complemenlary information

used lo assess road characleristics {or Routes 1, 6 7, and 11 was oblained from lhe '
Cambodia Transport Rehabilitation Study, sponsored by the Asian Development Bank. .

The current general conditions, ongoing works, and plans for the project area roads are
stmmarized below.
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Séle_clioh of Route :Two altemative routes, C-1 and C-2, link the section of Route 7 at the wesl
C and east ol the Mekong River, passing through near the town of Kémpong
Cham. The river The navigalional crearance of both bridges requires 15m

helght, Bridge length is about 1,060m and 1,330m respectively on C-1 and G-
2 route.

width of River 1820m for C-1 1,0680m for C-2

THE FEASIBILITY STUDY ON Figure 3.4 _
iconsmucnou OF THE MEKONG BRIDGE Location Map of C1 and C2 Routes

IN KINGDOM OF CAMBODIA [ JAPAN INTERNATIONAL COOPERATION AGENGY
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3.4.1

3.4.2

- 3.4.3

3.4.4

Route 1

Roule 1, a 160 km road from the Monivong Bridge over the Bassac River in Phnom
Penh to Bave! at the Vietnamese border, consisis of a penelralion macadam roadway,
4.5 to 6 m wide, with 0 o 1 m shoulders. The embankment height is generalty 3 10 5 m
for the first 110 km and less than 1 m for the last 50 km.

The first 56 km section from the Monivong Bridge in Phnom Penbh to Neak Loeung is
currently being rehabititated and widened to a 6 m roadway (carrageway) surfaced with
DBST, with two 1.5 m shoulders. This project is funded by the Asian Development
Bank. The 104 km section from Neak Loeung lo the Vietnamese border is also
scheduled for rehabititation 1o the same standards. Plans are currently being discussed
10 reconstruct the entire road, raising the embankment as necessary and providing an
asphaltic concrete surface, possibly with ADB funding.

Route 6A

Route 6A, a 44.5 km road from lhe Chroy Chang Va Bridge in Phnom Penh to its

junction with Route 6, is currently under reconstruction with funding from the Japan
International Cooperation Agency. ~Ali 26 bridges along this road have been
reconsirucied and paving works aré expected to be completed by October 1995, The
enure road was built on a high embankment (3 to 5 m) which has been retained.’ The
hmshed road will consisl of a 7 m asphaltic concrele roadway, with two 1.5 m shoulders.

Route . 6

i The 29. 5 km section of Route 6 in the prolecl area, ifom the junchon wnh Route GA lo
" lhe junclion with Route 7, curreplly consists of ‘a penetralion rnacadam surfaced

roadway, about 5.5 m vwde in fair to good condmon with.0.5 to 2 m shoulders.:
Embankmenl hezghl varles from 3 lo 5min the ilrsl 10km, {0010 1 m in the fast 10 km, :

- Future plans include either rehab:htatlon of this sectlon to a6 m wide D8ST surfaced
roadway with two 1.5 m shoulders or complele reconslruchon with an aspha!ilc concrele
- surlace, similar to Route 6A. Discussqons are currenliy underway with regard lo possible

* funding sources. ' '

‘Route 7

The first 45 km section of Route 7, from the junclion with Routé 6 to Koﬁapong Cham, '
“currently consists of a penetral:on macadam surlaced roadway, aboul 6 m wide, in fair

condition, with 0.5 to 1.5 m shouldeérs, construted on low embankments. It is p!anned :
to reconstruct this section and surface it with an asphaltic concrete pavement.

Discussions are underway for possible external financing.

The next 2 km section consisls of streels within Kompong Cham. Over the lollowing 8
km, slarling.} at the Tonle Bel lerry landing on the easl bank of the Mekong, the road
consisls of a penetration macadam roadway, about 5 m wide, in fair to poor condition,
with grave! shoulders 0.5 to 1 m wide, in poor condition. Over the next 4.7 km {o the
junction with Route 11, Roule 7 essentially consists of a gravel roadway (it used to be



3.4.5

' 3.4.6

penetration macadam), averaging 5.4 m in width, in good condition, with giavel
shoulders averaging 1.5 m, also in goed condition. For the first 5 ki from Tonle Bet,
the road is constructed on an embankment about 4 m high; for the remaining 7.7 km to
the junclion with Route 11, the road s practically at ground fevel.

Beyond the junclion with Route 11, the road becomes practically a grave! road in poor
condition (deleriorated penelration macadamy), built nearly at ground level. At Krek,
some 40 km eas! of the Route 11 junclion, the road splits, wilhi the main branch
designaled as Route 7 continuing in a northward direction towards Laos, and another
branch designated as Route 72 conlinuing southward towards Viet Nam.

Route 11

The total lenglh of Route 11 is 91 km. The 60 km section from Prey Veng {km 31) to the
junction with Roule 7 is currenily being rehabilitated and widened to a 8 m roadway
surfaced with DBST and two 1.5 m shoulders, with ADB funding. Also, plans have
been approved for rehabilitation of the remaining 31 km section between Prey Veng
and Neak Loeung.

Al the time of the Study Team visit in mid-May 1995, the section from Neak Ldeung o
‘the southern entiance of Prey Veng (km 30) consisted of a penetration macadam

roadway aboul 4.5 m wide (due to erosion}, in fair condilion, with two shoulders

‘averaging 0.6 m in width (also due to erosion), in poor condition. This section was built
‘on embankments with an average height of 2 m.

The section from the northern exit of Prey Veng (km 31) lo km 51 was in an intermediate -
stage of rehabilitation, consisting al the time of the reconnaissance of a 6 m grave! base
roadway with two 1.5'm gravél shoulders, built in general on’‘embankments with heights
ol 0.5 t1o'3' m. The section from km 52 to km 72 consisted of a 4.5 o & m wide
penetration macadam roadway, generally in very poor condition to the extent that in
many areas it had deteriorated to a grave! surface. The shoulders ranged from 0.5 to 1
m. Embankment height averaged 1.5m {or the first 10 km, and 2.5 m for the las! 10 km.
The section from km 72 to km 91 was built at ground level, and consisted of a
peneiration macadam of gravel roadway in poor condition, on average 5.7 m wide, with
two shoulders averaging 0.9 m each, also in poor condition. For about 8 km this section

- passed through a rubber plantation.

Route ' 315

Route 315 has alength of 60 km. For the first 32 km from Prek Taniak to Snay Pul,
Route 315 consists of a laterite road in generally fair to poor condition. The'roadﬂway
widih generally varies from 4 1o 8 m, averaging 5.2 m, and the shoulder widith ranges
from 0.5 lo 1.5 m, averaging 0.9 m. in this seclion, the roadway is built on low

- embankments of typically 1 m or less, including sone seclions al ground fevel, except

for a 3 km section after Prek Tamak which is built on a 2 to 3 m high embankment.

The section from km 32 to km 51 is built on a low embankment, on average aboul 0.3 m
high. This road section has experienced severe erosion, and over a large part of it traffic
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3.4.7

3.5

3.5.1

trails off the original road. ' The fotal combined width of "roadway” and “"shoulders” is
aboul 5.5 m. Over the last seclion of Route 315 from km 51 10 km 60, the road
{ransforms into 3 m wide winding lrails that are impassable during heavy rainfall and Jor
some time therealler,

Route 151

Route 151 from the Svay Chrum ferry landing to Prek Tamak, a distance of about 20.5
km, is situated near the east bank of the Mekong and passes through a series of small
villages. Itis an earth road at ground level, in poor condition, with a roadway 5 to 7 m
wide, and shouldars 0 to 1 mi wide.

‘Bridge Inventory Survey

A bridge inventory survey was conducted simultaneously during the carrying out of the
road inventory survey in May 1995 to evaluate the physical condition of bridges along
the following project area roads: Route 1 from Phnom Penh to Neak Loeung; Route
8A; Route 8 from the junction with Roule 6A to that of Route 7; Route 7 from the
junclion with Route 6 to Kompong Cham and from Kompong Cham lo the juncllon with

‘Route 11; Route 11; and Route 315.

Bridge inventary work included identification of the folowing!
: bridge focation on a map,
- bridge length, total width, carriageway width and number of spans; -

- bradge type,;

- superslruoture type (e.g., rem!orced concreie steel, tnmber)

- substructure type {e.g., reinforced concrete, timber pile};

- pavemenl lype {e.g., asphall, concrete, lin}ber);

- condition of bridge superstructure, substructure, and pavement; and
- photograph record.

The resdll of bridge inv;}ntory survey is éummarized in Table 3.1..
Roule 1

This route is now under rehabilitation from Phnom Penh to Neak Loeung, iinanc_ed by
ADB. In this section, there are five bridges whose lengths are each less than 30 m.
Some of these bridges are équipped with gales for irrigation; some are equipped wilh
tenter gates for irrigation.
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3.5.2

3.5.3

3.5.4

3.5.%

3.5.6 -

3.5.7

Route 6A

Roule 6A {from Phnom Penh 1o the junction with Route 6 is under rehabilitation, funded
by Japanese grant aid. There are 26 reinforced concrete bridges along this route, and
all of them have adequate load capacity.

Route 6

The section from the junction with Route 6A to the junction with Route 7 was surveyed.
The existing bridge conditions are quite poor even though heavy trucks hauling timber
are fraquently observed on this route. '

Route 7

There are seven bridges on the section {rom the junclion with Route 6 to Kompong
Chain, and two iidges on the seclion from Kompong Cham 1o the junction with Route
14. There is one bridge located 60 km east of Kompong Cham wilh a length of 166.5
m. This bridge is a Bailey bridge with three reinforced concrete piers; the loading
capacily appears insufficient for heavy vehicles.

Route i1

From Neak Loeung to the junction with Route 7, there are 19 bridges of various type
(i.e., Bailey, reinfoiced concrete, and steel girder).  Some of these bridges’ have
suflered serious delerioration at the abutments, which urgently require rehabilitation
work. Nevertheless, during the bridge inventory survey, several heavy trucks hauling
timber passed over these bridges. Judging from the loading capacity of these bridges,
most of them should be replaced to salely satisty present and foture lrallic demand.

Roule 315

' here are 14 bridgos along Route 315, including Bailey, steel girder, and timber -

bridges. Considering that this route passes through a flood area, the number of
bridges s nol sulficient during the rainy season.” Two timber bridges, 90 m and 126 m
respectively, cannot support loads grealef than 500 kg; thoy are used only by
pedestrians, NMVs, and motorcycles.

Roule 115

There are 12 bridges, including both reinforced concrete and timber bridges. One
timber bridge with a length of 50 m has suffered sedous deterioration and should be
replaced as soon as possible.
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