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CHAPTER1 ENVIRONMENT

1.1  PRESENT CONDITION

1.1.1 Chmate

The study area has a tropical monsoon climate, which is characterized by h:gh
temperature, high humidity, muct sunlight and rainfall. n winter, the monsoon from the
north-east is cool and dry. In summer, the south-east monsoon brings rainfall from the
sea and western monsoon blow. The sunlaght is very strong, so it gives high natural and
agricultural productivity.

The temperature decreases from east to the west due o altitude, and from south to notth
- due to latitude. The mean yearly temperature is apprommatc]y 25 °C in the plain and
coastal area and approxunatcly 20 °C in the mountain & hill area,” Tn winter the minimum -
monthly mean temperature is approximately 15 °C, in summer the maximum is
,approxunately 40 *Cin the study area. '

- Rainfall patterns are complex due to lopogmphy and the swinmer monsoon. The south-

- westly wind only reaches Vietnamese territory after crossing the mountains: along the

Laos frontier. ‘The rainfalls increase from east to west, and from south to north. ' The
. rainy season is from September to December affected by typhoon.’ The study area has

-+ over 20 storms from the cast, These storms continue for 3-5 days from Juae to Octobcr
+ and they have 40 ~ 50 m/s wind speeds. ,

The yearly mean rainfall is over 2,000 mm in the study area. In the rainy season,’ the
- monthly rainfalls are 400 ~ 1,000 mnimonth in the mountain & hilt area and 200 ~ 700
* mm/month in the plain and coastal area. 'the rainy season covers 70 ~ 80 % of total.
- rainfall in the year in the smdy area. The dry season is from January (o August. It has

o - 100 ~ 200 mm/month rainfal] in the mountain & hill drea and less than' 100 mnymonth in

- the plain and coastal area. The most l:tlle rain months are from February to- Apni in lhc __ '
+ " study area. :

_ - The rainy season prov:des enough ramfall But without proper waler conservauon ﬁelds

- - can suffer dronght for part of the year. Too much rainfall can also cause water loggmg'
- and floods, First priority therefore has to be given to building an irrigation network for
© the - development of agriculture, the only way to overcome the adversc climate and
. preserve the soil's fertitity. :

0 1 2 'lopography, Geology and Soit

. “The study area is characlerized by narrow, and mmmtamous. hilly and coaslal fcamr«,s o

{(Figure 1.1 and 1,2). Therefore, the study area is classified inlo three areas as follows!

¢ Mountain & hill area
) Plain area, and

e Coastal area.



Figure 1.1 ‘The Topography Map of the Central Region

Ngang Pass

18
a
S
t

Dong Ha s

Tam Giang Lagoor e
e @ \ _ . 2
GE 3 Cau Hai Lagoon )

R _, Hai Van Pass '

Lot Bach Ma Son Tra Peninsula

A a8 O(DaNang
m Aﬁan £ B\Ngu Hanh '
L Cham Island

1-2



Figure 1.2 The Topography Map of the Study Area
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The characters of these areas are as follows:

»  Most of the study area drains directly into the sea, but the weslem parts of the
study arca drain west into the Mekong basin of Cambodia. These are gently
sloping from the west to the east in general. The mountain & hill area is located
in the easter side of the Truong Son Range. The plain area is located next to
the mountain & hill aiea, and it has hills and rivers & valleys. These rivers &
valleys made many sand dunes, lagoons and bays in the coastal area.

) The altitude in the mountain and hill area is more than 50 m, in the plain area less
than 50 m and in the coastal area less than 20 m. The mountain and hill area
covers approximately 8¢ % of the study area, and others approximately 20%.

¢ The mountain and hill area has humisols, and river valleys and deltas have fettile
alluvial fluvisols. Limestone arcas have redzina soils and in the coastal arca the
soils are very sandy, and some deltaic areas have acid sulfate soils. Soil erosion
is one of the greatest losses of natural resources not only in the study area, but
also in Viet Nam. Fertility over great areas is reduced and washed off.

1) Mountain and Hill Area

The Truong Son Range has northern and southern parts divided by the Hai Van Pass, and -
this Range is runninig from northwest to southeast continuously, and it is extremely
rugged. 1ts slopes steeply to the coast, :

- The northern Truong Son Range is lower than the southern one. In the northern Truong

‘Son Range, its altitude is approximately 50 ~ 1,700 m, the highest point is Mt. Nui Mang -
(1,712 m) on the boundary between Thua Thién - Hue and Quang Nam - Da Nang
-Provinces. Only the Lao Bao Pass (350 m) on the boundary between Quang Tri Province
and Laos access the passes casily. The southern Truong Son Range has high altitude with -
peaks of aver 2,000 m. Its altitude is approximately 50 ~ 2,600 m, and the highest point -

'is Mt. Ngoc Linh (2,598 m) on the boundary between Quang Nam - Da Nang and Kon o

Tum Provinces. This is the highest peak of southern Viet Nam.

These mountains are separated by narrow and deep valleys The rivers in mountain and
hill area are shorl in length, The stope is gquite wide and the rivers flowing down the -

- slope r-,l_am cly long in the southern Truong Son Range than in the northern one.” .

©2)  Plain Area

" The plain area, wh;ch has a nonhwest - soulheasterly dircction, was mainly made by
- depressions. and deposits of river and sea alluvnum “The sedimentation and natural
‘enrichment is still forming.

There are two main plains in the study area, such as Binh Tri Thien Plain and Quang
Nghia Binh Flain. The Binh Tri Thicn Plain, which is located from south of the Ngang
- Pass to the Hai Van Pass, consists of many smatl plains. The Quang Nghia Binh Plain,.
- which is located from the south of the Hai Van Pass to the north'of the Cu Mong Pasq is
~made by the deposits of the many river vallcys

©°3)  Coastal Area

- There are many sand dunes and lagoons at the coastal area of the Binh Tri Thien Plain.

" Tam Giang and Cau Hai Lagoons in Thua Thien - Hue Province are the largest lagoons in
~* Viet Nam. The tide penetrates far inland. ‘The strip of dunes, from § to 6 km wide,

~moves 10 to 15 minland each year. The delta is large before flowing into the East Sea.

Northward from Hai Van Pass, the coastline originally followed a curved way, but was
strengthened through a process of dune and lagoon formation, On the other hand,
southward from Hai Van Pass, the coastline features many bays and lagoons, and many
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capes, peninsulas, and islands. Estuaries become wider as the amount of deposited
alluviumn is small in this area, '

The effects of croston are strongest on the rugged coastline with many cliffs. In many
places the coastline features dramatically beautiful landscapes and natural ports are formed
by the presence of shellering peninsulas, such as Da Nang with Son Tra Peninsula, and
many other seaports such as Hoi An.

The continental shelf mirrors the shape of the land, narrow and stecp southward frdm Da
Nang. The coastline in the northern part of Da Nang is extremely sandy, extending inte
complex Jagoon systems in Thua Thien - Hue (Table 1.1},

Lagoonal river mouths are characterized by frontal sand barriers, often in the process of
reaching a dynamic balance belween actions froni rivers and the sea to form tropical
lagoons. In the dry season, waler influx from rivers is small, its turbidity and nutrient
levels are low. In the rainy season, water levels at lagoonal river mouths are high due to
flooding from rivers, which widen the river mouth and may even break the sand barrier.

Typical coastal lagoons occupy 5 % of the length of the Vietnamese coastline and occur
only in the central region, from Hue to Phan Rang (Ninh Thuan Province), where sand
supply is abundant and the tidal range is small (0.5~2.5 m). These lagoons are enclosed
by 2~25 i high sand barriers or dunes and are connected to the sea through narrow
inlets, which often vary in width and positions according to seasons.

Table 1.1 The Characteristics of Lagoons

Province ~ " Lagoon .__Area (ha)-  Average depth (m) Salinity  (ppl}
Thua Thien - Hue .Jam Giang - Cau Hai 21800 i [P S S oIS
e sttt Lang Co LS00 B eivsinnnnn A3 53
Quang Nam - DaNang - Trong Giang 3,700 - 1.1 : 15 ~ 23

'1.1:.3' ‘Flora and Fau'na
1) ¢ Flora

() .Gi_eneral

. The mountainous topogeaphy and the East Sea exert a strong influence on Viet Nam’s
- floraand fauna. The climate has a transitional character reflected in the flora. As to the
¢ fauna, species from the south occur'only as far as the Ngang Pass, meeting northern
. species which stop at the Hai Van Pass. In the study area, this is essentially a zone of
~ sub-equatorial monsoon forest, therefore the most humid in the whole of soulhern Viet - -
Nam with many dense foreslts in general (Figure 1.3).

The flora of Viet Nam comprises 276 families; 1,850 classes and 7,000 species. But it is
decreasing caused by demographic pressure. Uncontrolled exploitation is increasing,
although reforestation has been implemented to revitalize a life system so vital to human

" existénce. o - : e o S

‘Figure 1.4 shows the details of the current land cover in the study area.: Monsoon 'forests
“include the dry dipterocarp forests of the central highlands as well as some coastal dry in
~ the south-east of the country. Lowland evergreen/senti-evergreen broadleaf forests are
tropical in the south, sub-tropical in the north. Few remaining arcas reiain in original
condition. Hills evergreenfsemi-evergreen broadleaf forests are still found in scattered
localities. And endemism in coniferous plants is concentrated in the mountain.



Figure 1.3 The Orlginal Vegetation Cover and Biounits in The Study Avea
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Figurc 1.4 Forest Cover of the Study Area
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The Truong Son range acts as a barrier between the gencrally welter forests on the east
and the dricr forests to the west, which fall into the Mckong Basin biounit, Another
natural division is seen at the Bach Ma - Hai Van pass which scparates the tropical south-
central part of Viet Nain from the sub-tropical north-central portion. This pass forms a
climatic and faunal division, which is reflected in species distributions. ‘The
internationally recognized centers of botanical biodiversity fit into these biounits. Rivers
of the east coast south of Hue show a fauna that is a mixture or overlap of these twe main
sub-regions and can be trealed as a district of overlap.

(2) War *tla_mage

- The long wars resulted in a great deal of damage to the nalural envitonient, such as
cratering, deforestation, burning and poisoning, but this is no longer perceived as an
important threat. A total of 2 million ha of forest was destroyed by warfare, when 13
million tons of bombs and 72 million liters of herbicide were dropped on Viet Nam.

There are 10 provinces oveér the southem side of 17th parallel, including Quang Tri, Thua
Thien - Hue, Quang Nam - Da Nang Provinces, which have heavily damaged forests and
- crops, and also deteriorated and destroyed soil. Especially, there were 4 severe points in
Viet Nam, including A Luoi District in Thua Thien - Hue Province. This District has one
of the highest rate of deforestation observed in Viet Nam. Over 20 years have passed,
but the major part of the affected forests are still not rehabititated yet of simply converted
- into bush and grass land of low economic value.

Reforestation is seen as the most effective way to correct the damage caused - by
chemicals. - The development of multi-storey and multiple vse plantation, making use of
tropical biodiversity helps strengthen, rehabilitate forest systems and protect  the
environment. In addition, the open-door mechanism together with the application’ of
technological progress drawn from family-based economic development models of hill
farming, hill wood lot and forest gardens also consolidate actions toward restoring. the
forest resource and overcoming the consequences of chemical waifare. :

(3) Deforestation

The most valuable ecological function of natural vegelation is the protection of water
“catchments. * This ensires that heavy rain is held back by the foresi “sponge effect” -
reducing both incidence of floods and soil erosion. - Forests continue to release a'steady -
flow of clean water long after the rain and thus also reduce the incidence ‘of droughts.
Regulation of water flow is essential (o a rice-growing society. - Additional benefits are
- derived from the climatic stabilization role of the forest cover. Deforested areas suffer
greater temperature fluctuations and more seasonality thah forested dreas. '

Some ethnic minorities have practiced a sustainable form of shifting cultivation for
generations. Fields were cleared and cultivated for a few years then allowed fallow for
many years before being used again.  Such a system only kept a small proportion of the
forest open at any time and had an enriching effect through allowing colonization by new
- invader species.  The system is no longer sustainable because’ the' population has
increased and the forest area decreased, This means that-fallow periods arc no longer
- enough for forest regenezation. o

Also, the deforestation of high significance is the fragmentation effect.  As remaining -
forest blocks become smaller and more isolated from one another, they are unable to

-support their original levels of specles richness. There remains a serious level of illegal

‘logging, and uncontrolied fuel collection is the biggest threat to biodiversity in the study

area. '

‘Indirect values derived from forest cover also include recreation, tourisin, educational and

research uses of forest. These arc all benefits that are entirely complementary with
cavironmental conservation and could be further developed bolth, for cconomic and
spiritual gain as well as providing greater justification for a policy of forest protection.
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(4) Coastal Vegetation

Forest cover along coastal areas serves an important function in reducing sea crosion,
containing sandy wind-blown soils and reducing the effects of storms and typhoons.
Other important functions are climatic regulation and the containment of loose sand and
soil. Wind-blown sand is a paricular problem in the study arca, where major
reforestation has to be continued to prevent sand from destroying agricullural areas. The
vegelation cover at lagoonal river mouths is thin and consists mainly of water palm Nippa
fruticans at high tidal flats and the seagrass Phylospadix at low tidal flats.

Hydrological conditions, biolic characteristics and patterns of resource utilization of
lagoons vary widely depending on freshwater influx and exchange with the sea. And it
also shows noticeable seasonal changes in species compositions, clear dominance of
brackish water species in the rainy season and saline species dominance in the dry
season. On the other hand, few tidal marsh occur in the study area.

Viet Nam signed the Convention for the Wetlands of Interational Importance, the Red
River Estuary is designated by this Convention, but there are no designated wetlands in
the study area (Ramsar Databasc August 12 ‘92),

2) ¥auna

(1) War Damage

The wild life population available in this area is extremely - diverse. = However, |
deforestation resulted in devastation of wildlife habitat and reduced animal population.
- Many species, which are sensilive to direct -toxic agents or affected food, died
immediately while others moved to other areas. B o '

Chemicals quickly dissolved in water and were distributed into the surrounding rivers,
stceams, ponds, lakes. In A Luoi, there were found 191 freshwater algae that represented
‘only one third of algae species available in nearby areas where no chemicals were applied.
Besides, 1/6 of the found algaec appeared to be deformed. Invertebrate species
populations including moltuscs declined in number. ' Many species typical in mountainous
~areas disappeared. - The rehabilitation of aquatic animal populations happens slowly in
very reduced circumstances unsimilar to the rich and diverse. fauna and flora originally
abundant in this area. o T SRR s

: (2} Deforestation Damage : _ - L ,
Bird populations experienced the most serious damage. Die to the loss of forest and
consequently, loss of food matersials, bird sanctuaries shrunk and disappeared.” The
remaining sanctuaries appear too small to shelter big birds. Migratory birds in Viet Nam
face a number of threats the greatest of which is habitat destruction. - Specific threats -
include deforestation, drainage and pollution of wetlands, creation of shrimp ponds and
reclamation in intertidal zones. However, some migratory specics probably also benefit
. from deforestation and the creation of edge habitats including agricultural lands, shrimp = -
- ponds and salt pans, ' - S

_ Vietnamese Scientists have recently published the Sach Do Viet Nam (Viet Nam Red :
Book) sununarizing the status of threatened animals in the country. : ‘

(3) Coastal Fauna

Fresh and brackish water culture in Viet Nam takes place in the coastal lagoons and
ponds. This type of agricultural system has expanded rapidly with the growing demand
for brackish water shrimp and seaweed for export. Coastal lagoons are productive
ecosystems due to their high nutrient levels, which exceed those of the sea evenin the dry
scason. On average, about 100 kg/ha of fisheries products (fish, shrimps, crabs,
molluscs and Gracilaria) are being exploited every year. Tam Giang Lagoon is the major
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production ground, -although production is often hampered by -annual floods in late
sununer. Cage fish culture has also been developed in these waters.

Such resources are, however, threatened by over exploitation dlsregardin'g the size of the
calch species and harvest season, by aquaculture enicroachment, reclamation  #nd
pollution. ‘The severity of threats varies from site to site. The Tam Giang - Cau Hai
lagoon in Hue, the largest lagoon in Viet Nam suffers much heavier threats.

. Harvest of algae, mam]y Sargassum, Gracilaiia, Porphyra, Hypnea, Enteromorpha and
Ulva are the richest in Central Viet Nam including Quang Ngai Proviice. Dynamite
fishing is widespread in Viet Nam, especially in the north and some provinces in Central
Viet Nam including Quang Ngai Province.

Aquatic resources at lagoonal river imouths are poor and vary wilh scasons. Fish,
shrimps and crabs are the main products. Five main threats have been identified at
lagoonal river mouths :

¢ Domestic and oil pollution from settlement and ports

¢ The construction of reservoirs and dams to stop salt penelration

¢ Over exploitation of resources and overuse of fishing weirs at river mouths
. Vegetation clearing and reclamation which intensify coastal erosion, and

"_o - Floods and inlet displacémcnﬁ

: 1.1.4° Pollution

The cities and industrial zoncs have not yet developed in scale and quality in the study
area. Therefore, pollution may not yet occur at present. - However, there are no data on
environmental items, such as air and water qualily, noise and vnbranon and s0 on.
Therefore, it cannot be confirmed that there is no pollution.

Water polluuon may occur in the study area, Bspecially chemicals dissolved in water may
be flowing into rivers; streams, ponds, lakes, therefore some damage will appear. Oil
po]luhon has been recognized as one of the most devastating events on - marine
~environments.  Marine trafhc and o;l exploratlon are lhc two main sources of oil
polution. ; : ‘

The sanitary mfrastructures such as water. supply, dramagc treatmem and sollcl waste
management system, are not yet sufficiently provnded in the s{udy area. -

~The existing conditions of water supply and dramage treatment systein in the sludy area

-are'as follows:

¢ Simple system for water supply and drainage treatment in cities

. Septic tank or pond for waste water

¢ . Untreated water use, pom" into drain in small town

¢ . Direct use from flowing water in agricultural area
e : Drmkmg waler from surfacc water (3/4), undergmund water (i/4)
' No chlonnatc lreatmcnl, and

° Drinking water from shallow well i in Iocal areas,

The urbanization and industrialization is progressing in Viel Nam at present Pollution
has appeared in big cities, such as Ha Noi and Ho Chi Minh City, and il will also appear
in the study area in the near future.

I-10



1.1.5 Environmental Protection System

1) T.egal Framework

In 1985 the commitice on environmental protection in Viet Nam published the “Nationat
Conservation Strategy” (NCS) - one of the first to be completed by a developing country.
The NSC was the forerunner of the “National Plan for Environment and Sustainable
Development 1991°20007. © Production review and revision of such a law has been a
major activity of the State Committee for Science, Technology which in 1992 was made
the Ministry of Science, Technology and Environment (MOSTE). Also, the Vietnamese
government provided the " Law on Environmental Protection” in 1992, It includes an
Environmental Iinpact Assessment (EIA) system, environmental standards and a natural
environmental protection policy. :

MOSTE is in charge of environmental protection in Viet Nam. Each People’s Committee
_ has a Department of Science, Technology and Environment (DOSTE). : DOSTE has a
responsibility to manage the natural environment and to protect against pollution.
However, it does not fulfill its function. MOSTF's tasks are as follows:

e Environmental monitoring

' Environmental standards

Environmental monitoring

‘s Environmental engineering -

“e ' Pollution control of air and water pollﬁ.tion in industrial and urban area
"o Pollution control of air and jwatc;r poltution in factories

o  Suitable technology of clean water -

) Pollulion control of air and water pollution in the regions

‘s Control of ecosystem
K C@)n:scrvatioﬁ of bi_(}d'iversﬁi.ty :
‘¢ Sustainable use of land resources
. Sustaihai)le llnse; of water resourcésl
‘e Sustainable vse of mineral resources
e Impact of climate change
¢ - Comprehensive use of natural resources in typical ecosystem

o Socio-cconomic malters of environmental protection

¢  EIA regulation and guideline
e . Environmental education and awareness
s Strategy for sustainable de‘vclopmeni.

The Vietnamese Government also provides “The Law of Public Health Protection
{1989)"”, which discusses the following fields:

. Waste from house, roads, clean of rbad, toifet from houses and public toilets

. Change’ of energy source. from timber, coal, fossil fuels to water power,
' geothermal, biogas, sun and wind power

¢ Recycle and minimization of waste
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follows:

Plantation of protection wave and wind
Mecthed of data collection and management of monitoring system

Small or medium size dam or water reservoir for control of water quantity,
control of flood, hydrothermal power, water for agricullure

Bad cycle on poverly {(poverly ---> populatton growth ---> cnvironmental
destruction ---> poverty)

- Establishment of laws and regulations

Training for government expetts

; " Environmental education. _
" The Victnamese Governinent provides other laws /regulations on the environment as

The Land Law (1988)
Decree on Mineral Resources (1989)

- Decree on Protection of Water Resources (1989)'

' Legistation on Dam and Dike Protection (1989) B

. Law on Oceanic Shipping (1990)

Law on Marine Resources Protection (1989)

- Law on Mineral Resources Protection ( 1989)
- Law on Dike Protecuoa (1989)

2)

Piotection Law of Forest (1991) and

 Water Law

Natural annronmenlal Conservalmn

By 1986 a total of 87 protected areas totaling 1 ,079,937 ha have been declared, though

management for most of them was not yet established. Some of the reserves are very
- valuable for biodiversity conservation, but many are too small and contain only arcas of
historic or recreation interest.  The Vietnamese govemmem provides national parks
nature reserves and cultural - hlstorlcal and envnromnental reserves.

L

*

Nalxonal park:

Bach Ma - Hai Van {in Thua Thien - Hue and Quang Nam - Da Nang
Provinces)

© . Naturé reserves:

Cham Island (in Quang Nam - Da Nang Provmcc)

‘Ba Na Nui Chua (in Quang Nam - Da Nang Provmce)
Cuilural historical and environmeutal resesves:

Ngu Hanh (in Quang - Da Nang Province)

Thanh Mountain (in Quang - Da Nang Province)

Bate (in Quang Ngai Province).

' The Bach Ma - Hai Van National Park with an area of 40,000 ha has three functional
~ subzones, such as the striclly protected subzone, ccological rehabilitation subzone and
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resort & tourist subzone (Table 1.2). - However, the management of this national park is
insufficient, because of lack of staff and budget.

Table 1.2 "_l‘he Characteristic of Bach Ma National Park

Area § Altitude Flora { Economic Plants Vegetation Protected i Threats

(km2) i (m) {(spp) Arcas

600 0~ 1450 § 2,500 i 200 timber trecs, § Lowland 220 xm? i Stealing of valuable
108 medical plants, : evergreen forest, : as  Bach i trees, fuel  wood,
50 ornamental | Tropical Ma non-wood  producls
plants, 30 fiber and | monscon National ! § and wildlife.
rattans, 40 edible § evergreen forest | Park - High human density. -
fruits ‘

From 1989 ~ 90 the Ministry of Forestry undertook a complete review of the foresiry .
sector as part of the Tropical Forest Action Plan {TFAP) and a number of sub-sectoral
reports were completed. One of these (Technical Report No.3) dealt specifically with the
nature conservation system, national parks and protected areas. The forests are divided
by the following categories in the national conservation sirategy for forests.

3)

Special forest rescrves

; P_fotected forests

Productive forests, and

" Special rese rves.

-~ International Conventious on the Envnronmcnt

The Vietnamese Govemment is affiliated with or ratified 1ntcmahonal bllatcral or
multilateral conventions concerning environmental conservallon natural conservation and
envnronmental protection as follows:

]

4)

Convention on Wetlands of Intemahona! Importancc l:specmlly as Watcrfowl |

: .Habnat (CWII Ramsar Convention)

Convenllon on Intemational Trade in Endangered Specws of Wlld Fauna and
Flora (CITES Washmgton Convcnuon) Co

Berzel Convenuon : ! ‘ o
Convention on Biological Dwemly B '
_Intematmnal Convention for the Protection of Birds (ICPB)

~ Convention for the World Cultural and Natural Heritage

Tropical Forest Action Plan (TFAP)

- Convention on the Prevenllon of Mannc Pollution by Dumpmg of Wastc and :
- Other Matier - A

Protocol of 1978 Relaling 0 lhe Intematlonal Convmtlon for lhe Prcvcnt:on of
Poltution from Ships, 1973, and .

United Nations Convention on the Law of the Sea.

Training System

" There are educational systems on the environmient in the study area, such as Training
Center for Standardization Metrology and Quality, and Technical Centers for Quality
Assurance Tesling Measurement.
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The Training Center for Standardization Metrology and Quality (TC) was established
under the Directorate for Standards and Quality (STAMEQ) under MOSTE by Decision of
the Minister of MOSTE No. 451/QD, dated 12th July 1994. - This has two branches,

which are Training Branch at Region 1l in Da Nang City and Training Branch at Region
11l in Ho Chi Minh City. The putpose of the 'TC is as follows :

¢  Training in standardization, qualily management, testing and measurement
techniques, technology transfer, business adminisiration and so on;

o Consulting and helping government bodies, provincial organizations and
business to develop intemal training activities on standardization metrology and
quality management;

o  Cooperaling with international organizatiens to conduct workshops training
courses and study tours in Viet Nam or overseas

.o Serving as an useful forum for the exchange of knowledge and experience of top
manageiment {through séminars, worksheps, visits, study tours and so on).

The functions of the TC are as follows:

. To set up basic and follow-up training programs, to organize the compilation of
textbooks and reference documents; :

e - - Toorganize training courses on standardization, quality management, testing and
measurement techniques for managers, officers and technicians of government.
- bodies, provincial and city organizations and business;

e Togrant cemﬁcatcs to lrainees;

e  To cooperate with international organizations on trammg for standardization
- metrology and quality management (organizing seminars, workshops, training
‘courses; organizing study tours and lraining courses overseas; organizing
- (rammg for foreign trainees in Viet Nam and so on).

‘Technical Centers for Quality Assurance Tesling Measurement (QUATEST) were
established under the Directorate for Standards and Quality (STAMEQ).. This has two
branches, which are QUATF,ST 2 in Da Nang City and QUATEST 3 m Ho Chi Mmh
City. The funcilon of this. msmulc are as, follows : e

. Quahtyassessment L T
"« - Calibratiori and vcnﬁcanon, and ‘

oy,
| t

‘s Tésting services.

In this study, the projecis on improvement of the ’l‘ram:ng Branch at Region 1[ and
QUATEST 2 in Da Nang City are required. ‘

1.2 POTENTIALS AND CONSTRAINTS

~ The énvifonmental constraints in the study area are as follows:

. Lack of adequale laws and clear regulal:onfmslructton

o Lack of nnp]emenlatlon of pollution control - and natural environmental
. conservation

°« Lack'of awareness by government agencies and local people

*  Lack of staff training, equipment, knowledge, information and funds.

Thereforc the following main  problems on environmental prolection need to be
addrcsscd
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¢  Wateished 'managcmént -(i'nclu'ding reforestation, flood control,  soil
management) :

. Pollution control {including air /water polluhon and waste problems at industrial
arca and urban area, environmental monitoring network system, waste and
sewerage management, toxic chemical /fertilizer/ hazardous substances /war
damage control)

. Natural environmental conservation (including forest conservation, strengthen
the protection of natural reserves, and conservation of valuable species of flora
and fauna, prohibition of shifting cultivation for forest reservation)

e Proper use of natural resources  (including coastal ‘zone and - wetland
management, water resource management, mineral resources management,
marine /rivet resources management, land use plan) :

» Establishment of regulation on cultural properties and aesthetics

. Environmental impact assessmemt system (mcludmg resettlement program,
livelihood programy).

1.3 A BRIEF DESCRIPTION OF PROPOSED PRIORITY PROJECI‘S
_ ANI) PROGRAMS

With regard to projects or prograins for the envnronmem the following prcgect is hsted

. Central Region Environmental management Center (EMC) Project
"'The brief description of this project is shown in _Tablc 1.3. '

1.4  SELECTION OF STUDY ITEMS FOR INITIAL
1 ENVIRONMENTAL'EXAMINATION dEE)

‘1.4, 1 General

'In Central Vxet Nam, iherc isa need to achleve economic growlh but |l is necessary that

dcvclopmcnl will be carricd out on a continuing basis. *The premise of this development
is the understandmg that development should not end with a onetime ‘involvement, but
that 'is should be continuous and sustainable.; Thus, it is believed that env;ronmental R
consideration is neccssary for securing sustainable de&elopmcm

If environmental protecuon is not undertaken sufficiently in the development process and,
-if careful attention is not paid to the managament of the surrounding natural resources, the
base of development might be put in danger and development might be stopped. ‘The
base of the people's livelihood or even their subsmlence can also be threatened.

T herefore, environméntal protection plays an nnpoﬂant role in developnwnl planning and
- it is needed from the viewpoints of short and long-term and micro and macro areas.
Eavironmental consideration is defined to study whether a development prograin and
project will have a s;gmﬁcant impact on the environment or not, to assess the impacts and
to propose measures lo mitigate its effects, if necessary. : '

When ‘undertaking environmental consideration, it is very important 1o promotc
sustainable development aimed at improving the living standard of the residents, and
harmonize the development with a desirable environment based on Vietnamese intentions.
It is also necessary to take into account Vietnamese policies and structures and to
understand Vietnamese awareness of environmental problems, while holding sufficient
and flexible discussions with the people concerned.
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Table 1.3 Project Profile for Cenfral Region Environmental Management
Center (EMC) Project

Project Profile

No.: ENVY-01 I Sector; Environmental management and protection
Tide; . Central Region Environmental Management Centes (EMC) Project
Implementing Ministry of Science, Technology and Environment
| Agencies: Quang Nam - Da Nang People's Commiltee
Development ~2000 2000-20035 2005~2010 2010~
Phasing: X
 Localion: Da Nang_Cuy in Quang Nam Da Nang Province
Estimated Cost: Experimenal Facilities{1,500,000}, Equipmeni(3,500 OO{})
Grand Total: US$ 5,000,000

Qutline of the Project:
. Development Goal::

The goal is te fundamentally to strengthen thc capability of the local government on environmental
managemeal.

Background and Justification:

The environmental problems in Central Region will be occurred in the néar future, because the social and
economic structure will start changing by way of the urbanizalion and the industrialization. 1t is urgently
necessary for the cealization of effective and efficient environmental protection that the technical officials
should be trained to get the improved skitl of survey and amalysis, and also administrative officials to
obtain expertise o integrate environmental policies info other developtuent policies at their planaing
stage. For these purposes, it seems (o be the best way to establish a environmental (raining center, where
“the necéssary knowledge, experiences and techniques should be systematically trassferred to each trainee,

- Objectives:

- To the capability of the environmental & managément thcough environmental research and
'momtonng activities and the information, and environmental (rammg for human resource
development

- To develop environmental policies and strategies

- = To undentake research projects on environment

- . To strengthen the institutional capacity

- To improve the quatity of environment

- . To improve the control on énvironmental standards

- To improve the potlution control management system .

- To 1mpr0\e the eavironmental impact assessment system

- : To increase of public awareness to environmendal problems

- Dc\efopmcm of appmpnate potlution control lechnoiogles R

Descnpuon S C ¢ . _: ) . D
1. Organization =~ - L o SRR - . '
Training Division, Research Dmsson Admmcstratne Sectaon Information Secuon
2. ‘Functions:

- Environmental Monitoring Program

= . Environmental Training Progfams {Technical Training, Administrative Training, anxronmen!al
Impact’ Adsessment Training, Environmental Data Processing Training, Environmental Education
Training, Environmental Research Programs, Envirenmental Information System Programs)

- : Semlnars and Workshops

Ouipu(s

1. De\elopmcm of an education and training program, and the collection of a comprehensue set of
reference malerials

2. Establishment and function of EMC in Da Nang
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An Initial Environmental Examination (hereinafter referred to as “the 1EE”) is required as
the first step in environmental consideration. . ‘Therefore, the IEEs should be caried out in
this study. In this chapler, the study items of IEE for the proposed programs and projects
in this study will be selected.

1.4.2 The Laws and Regulations Regarding the Environment

1) Environmental Protection Law

In Viet Nam, thete is the “Environmental Protection Law” (hereinafter referced o as “the
EPL”) as a fundamental law on the environment. The EPL was passed on Dec. 27, 1993
by the ninth Legislation of National Assembly of the Socialist Republic of Viet Nam at the
fourth session and announced by Decision No. 29 L/CTN dated Janvary 10, 1994 of the
President of State.

The objectives of the EPL are to improve stale management efficiency and the
responsibilitics of authoritics at various levels and individuals in environmental protection
in order to protect people’s health, to ensure people’s right living in a healthy
environment, to serve the sustainable development of the nation, and participating in

‘global and regional environmental protection. The EPL consists of 7 chapters as follows:

o Chapter I  General regulation,

e Chapter 1L ~ Preventing and opposing environmental récession, _
R environmental pollution and environmental breakdown; .

e Chapter . III: Overcome environmental recession, environmental pollution
' - and environmental breakdown; o
¢ ~ Chapter- IV: ' State management on environmental protection;
. Chaplér V:  International relation in environmental protection;
o Chapter VI Comlhendalion,'reward and punishment; and

o  Chapter VIE ;lhnplegnenlation clause. _ S -
In the EPL the fundamental articles for the Environmental Impact Assessment (hereinalter

referred to as “the EIA”) and environmental standards (refer to Box 1) are defined. .

: ' M_
i

Box 1: Environmental :Protection Law {Extracts) - ° | .
Chapter I: ' S ; '

Atticle 2-110 Environmental impact assessment (ELA) means the process of analyzing, evaluating and
forecasting thé effects on the eavironment by socio-econemic development  projects ‘and plans, by
production and buslaess establishments, and economic, scientific, technical, medical, cultural, ‘social,
securily, defense or other facilities, and proposing appropriate solutions to protect the envizonment.

Chapter tI:

Article 18: Organisations, individualsf when constructing, renovaling production areas, population centres
of economi¢, scientific, technical, health, cultural, social, sccurity; defense facilities; owners of other
socio-economic development projects, must submit B.LA reports to the Stuate mianagement agency for
environmental groteclion for appraisal. The result of the appraisal of E.LA reports shall constitule one of
the bases for compejent authorities ta approve the projects or authorities their implementation. The
Government shall stipulate in detail the formats for the preparation and appraisal of E1LA reports and shall
issue specific regulations with regards to special security and defense establishments.  The National
Assembly shatl consider and make decision on projects with major environmental impacts, A schedule of
such types of projects shall be determined by the Standing Commiltes of the National Assembly.

Acticle 22: Organisations, individuals operating means of waler, air, road and rail transports must obsecve
énvironmental standards and be subject to the supervision and peiiodic inspection for compliance with
environmental standacds by the celevanl sectoral management agency and the State management agency for
eavironmental protection. The operation of transportation means failing 1o meel stiputated envirenmental
standards shall not be permitted.




Ariicle 27: Burial, embalmment, creiale, transportation of death bodies and teémains should be applied with
advanced measures and cbserve regulations of People's Health Proteciion law to easure environmental
Hygienics. Authorities al different levels have to plan the location of cemetery and crematorivm; acd
encourages people to give up background outdated customs. Cemetery and crematory must be located far
from resident areas and water resources.

Chapter V:

Article 45: The Government of Viet Nam shall implement ali inlernational treatics and conventions relating
to the environment which it has signed or participated in, honour all international treaties and conventions
“on environmental protection on the basis of muteal respect for each other's independence, sovereignty,
territorial integrity and interests.

Chapier VI

Asticle 51: Those whe take advantage of their positions and powers to infringe environmental protection
legislation, whose lack of responsibility atlows eavironmenial “incidenis or enviconmental polluticn to
occur, shall be disciplined 'or be criminally prosecuted, depending on the natire and extent of the
infringement and the consequences.

2) Government Decree on Providing Guidance for the Implementation
of the Law on Environmental Protection

" The Vietnamese Govermnment stipulated the “Government Decree on Providing Guidance
for the Implementation of the Law on Environmenial Protection” (hereinafler referred to
as “the Guidance™) by No. 175 /CP dated October 18, 1994, The objective of the
guidance is to make delailed stipulations for the impleientation of the EPL. The .
guidance consists of 7 Chapters as follows: o : _ :

L. zChaptér L. - General provisions; .

¢ Chapter Il - Distribution 'ofi responsibility of State management on
- environmental protection; responsibility of organizations and individuals for
- environmental protection; _ : o

e Chapter, * 1IL: Assessment of cnvironmental impact;

e . Chapter | IV: - Preventing, resisting and  overcoming  environmental

dcterioraﬁpq, pollution ;md incidents; . S

o ° Chapter. = V: The financial sources for the task of cnvironmental protection;

;¢ Chapter - VI: - Inspection of environmental protection; and | |
¢  Chapter' VI - Provisions for implementation, | -

The detailed systemi of EIA is provided for in Chapter 111, and environmental standards in
Chapter IV (refer to Box 2). : '

Box ‘2: Government Decree on Providing Guidance for the Implementation of the Law on

' En:\'ironmenzlal Protection (Exiracts) ‘ i

Chapter L1I; _ ' e

" Article 9: ‘The investors, project managers or directors of the offices and enterprises have to conduct
assessment of environmental impact.

Article 10: All the contents are presented in a form of a separate report called Report of Assessment on
Environmental Impact.

Axticle 11: The formation of reports of assessment on environmental impacts shall be conducted in two
stages: preliminary and detailed.

Article 12: All organizations and units have to use Yictnariicse environmental standasds (o prepare reports of
assessment on environmeatal impact. Those {ields whose environmiental standards have not been set up,
have to get agreement, in the form of documentation, from the offices in charge of state management on
environmental protection.

Atticle 13: A dossier for appraising a report of asseisment on environmental impacts fncludes:
- A report of assessmienl on environmeatal impact
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- Dassier of th project and related appendixes.
All documents in a dossier for appraisal are made in 3 coples, should be writtea In Vietnamase,

Axticle 13: In case of necessity, an Appraising Council shall be set up, The compbsition of an Appraising
Council Includes scientists, managing officials, possibly the representatives of social organizations and
ordinacy people. The number of Council members cannot exceed 9.

Article 16: The period of time for appraising a report of assessment on environmental impact can not be
loriger than 2 months from the date all related documents are feceived.

Article 18: In case, they don’t agree with the conclusions of the Appraising Council, the investors, project
" managers of difectors of the enterprises, units ete. have a right to make complaints to the office which
~decided the establishment of the Appraising Council and to the upper-leveled office assigned with state
management of environmental protection. The complainis have ‘to be considered and resolved in a
" maximum period of 3 months since the date the complaints are received.

Article 19: For the projects being controlled by the Ministries of Defense and Interior, the Ministries of|
Defense and Interior shall conduct the making and appraising reports of assessment on environmental
impacts in accordance with the guidance of the Ministry of Sc;ence, Technology and Bmuonmem

Chapter VE

Anricle 22: The organizations and individuals conducting opetations relating (6 the environment have to
comply with eaviconmenlal standards. The kinds of Vielnamese environmenta) standards includes:
. Environmental standards for land protection;
Environmental standards for water protection;
Environmental standards for air protection;’
Bavironmental standards for regulate noise pollution;
Environmental standards in the field of radialion and ionization;
Environmental standards for environmental protection in residentia) areas;
Environmental standards for environmental pwie&tion in production areas;
. The standards for enviconmental assessment in the field of forestry protection;
The standards for environmental assessmenlt in the field of protection of biological systenis;
IO The standards for environmental assessment in the field of protection of ecological systems;
11. Environmental standards for protection of the sea and oceans;
12. Eavironmental standards for the pmtecuon of natural preservation areas and natvral landscapes,;
- 13. Environmental standacds in the field of planning for industrial, urban and civil constructions;
14. Environmental standards conceming the transportation, storage and utilization of texic and
. radicactive materials; :
IS. Environmental standatds in the exp[ouallon of surface and underground mines;
16. Environmental standards for motorized lransportauon _
"I 7. Environmental standards for establishments using micro- organisms;
18. Environmental standards for the environmental protection of tourist areas;
19. Environmental standards in the field of exporf and impast,
: 20. Environmental standards for hospitals and special iliness-treatment areas. .
: ”lbe Mmtslry of Science, chhno[ogy and Environment shall coordinate with Ihe relaled ministrics an
branches in preparing and issving s!andards on the above list, .

\OOQ-QG\M&WMF-

3) ' Environmental Impact Assessment (E[A):Systcm'

(1) Necessity of EIA

The Environmental Impact Assessment (EIA) is deﬁned as the process of analyzmg,
evaluating and forecasting the effects on the environment by developmem programs and
projects, and proposing appropriate solutions to protect the environment.  The éxecuting
agencies must submit EIA reports to the authority for "eavironmental protection fox
appraisal in accordance with the EPL and Guidance. :

The result of the consideration and decision on this EIA is onc of the bases, on whnch thc
competent authority depends, in order to give final approval or permit projects to be
implemented. The National Assembly considers and decides on development programs
and projects, which have a great impact on the environment.

A list of these development programs and projects is decided by the Standing Conunittee
of the National Assembly, which has the power to be subject to administrative
punishment or penal prosecution. The list of prograins and projects, which are required
to be implemented, is shown in Table l 4.
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Table 1.4 Type of Program and Projcct, and Control Agency

Control  Agency
No. Type of Program and Projeet MOSTE(*]) DOSTE (*2)
1 Mining _ Big and medium mine Small
2 Qil exploring and refinery, oil chemicals and pas: Oit | All )
3 Chemical plaat . . ]An
4 Steel plant ___l.Al o
5 Non-ferrous metal plant All
6 Leather plant Over 1,000 tons/year Resl
7 Textile plant _ Over 30 mil m /year Rest ]
8 Plant protection chemical plant All
9 Rubber and paint plant All
10 | Plastic plant . Over 1,000 tons/year Rest
il Radiation plant All
12 | Airport All
H Export processing zone Al ]
14 Hydropower dam water [eservoir Over 100 mil m3/year | Rest
. Above limitation :

15 Irrigation system Over 30 MW Rest
16 | Thermal and other kinds of power planis Over 500,000 tonslyear | Rest
17 Cement plant : Qver 40,000 tons/year Rest
18 | Paper and paper pulp mill Central Rest
19 | Pharmaceutical plant Qver 100,000 tonsfyear | Rest
20 ) Fertilizer plant Over 1,000 tons/year Rest -
21 Food processing factory, Sugar plant Over 100,000 tonsfyear | Rest
22 Hospital : Over 5000 beds Rest
23 Railway, Molorway of grades 1,2,3 Over 50 kms Rest
24 Power transmission station Quer 110 kV Rest
25 Tourism and entertainment cesort Qver 100 ba Rest
26 | Oil and gasoline store Over 3,000 m3 Rest
27 | Poisonous chemicals store All A1
28 | Plantation Over 2,000 ha Rest
22 | Wood exploitation farm Qver 3,000 ha Rest
30 -} Indusirial forestation farm Over 2,000 ha Rest
31 Adguacultoral farm Qver 200 ha Rest
32 | Port Qver 100,000 tons Rest
33 { Ply-wood factory Over 500,000 m2fyear | Rest
34 ]| Migeation area Qver 500 households Rest
35: | Alluvial plain Over 500 ha “Rest
36: | Engincering factory ‘ Over 50,000 tonsfyear : | Rest
37 | Telecommunication sfations Radar station and central | Rest |

: ' : ‘ broadcasting station = D
38 Freezing plant Large and medium scale | Small
39 | Construction materials factory Large and medium scale Small
40 | Hotel and busingss sector Largé and medium scale Small

Environmental Protection™ ‘
MOSTE: Minisiry of Science, Technology and Enviconment
DOSTE: Department of Science, Technology and Environment in each Province

C ¥l

LAy

Source: Moditiod from "Goevernment Deocree on providing Guidance for the Implementation of the Law on

Almost all of the proposcd development pmgmms and projects in this slud):r include the

type of program and project, which require that E.LA reports are submitted and-these are
- controlled by Ministry of Science, Technology and Environment.

If the environmental impact assessment and environmental protection 'p!an' is not
implemented, implementation of the project will be delayed. Therefore, the responsible
- agencies have to prepare an EIA reporis and submilt it to MOSTE.

(2) Scope of ElA
The scope for assessing the environmental impact inchudes:
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»  To assess the current situation of the environment in the aperating area of the
project or unit;

o To assess the impact on the environment as a result of the activities of the pm_;ecl
ot unit; and

o  To present measures for environmental resolution.

The contents is presented in form of a separate report called “Report of Assessment on the
Environment”. The formation of reports of assessment on environmental impacts shall be
conducted in two stages: preliminary and detailed.

(3) Obedlence of Environmental Standards

All executing agencies have to use Vietnamese environmental standards to prepare EIA
reporls. Thereforc the executing agencies have fo discuss and agree with MOSTE.

(4) Submission of EIA
A dossier, which appraises a report of assessment on environmental impacts includes:

° A report of assessinent on environmental impact, and

¢ Dossier of the project and related appendixes.

All documents in a dossier for appraisal are made in 3 copies and should be wrilten in the
Vielnamese language. The preparation of the Report on Assessing Environmental Impact
aceds much fime. Therefore, it needs 1o be carried out by the exccuting agencncs at an
carly stage.

(5) Examination of EIA

‘For the proposed development programs and prolocls in this study, the:Appraising
Council will be set up. Therefore, the executing agencies have to discuss and coordinate
~with the authorities concerned at an early stage.. :

- “The composition of an’ Appralsmg Council 'includes sc1enusts, managmg ofﬁcmls
‘possibly the representatives of social organizations and ordmary pcop]e The number of
COU[ICll membcm cannot exceed 9. L ; S

; 4) anironmenial Standards

Environmental standards are described in the EPL and Gu1dance The organizations and
individuals conducting operations relating to the environment have to comply with
environmental standards. The Vietnamese environmental standards include:

Environmental standards for land protection;
 Eavironmental standards for water protection;

' Bnvironmental standards for air protecuon ‘
* Environmental standards for regulation of noise polluhon
Environmental standards in the field of radiation and ionization; :
* Environmental standards for environmental protection in residential areas;
* Environmental standards for environmental protection in production aréas; -
The standards for environmental assessment in the ficld of foresty protection;

The standards for environmental assessment in the field of protection of
biological systenis;

The standards for environmental assessment in the field of protection of
ecological systems;

Environmental standards for protection of the sca and oceans;

Y A

—
E I ==
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12, - Environmental standards for the protection of natural preservation areas and
natural landscapes;

t3.  Environniental standards in the field of planning for industrial, urban and civil
* conslruclions;

14.  Eavironmental standards concerning the transportation, storage and utilization
of toxic and radioactive materials;

15.  Environmental standards in the exploitation of surface and underground mines;
16.  Environmental standards for motorized transportation;

17.  Environmental standards for establishments using micro-organists;

18.  Environmental standards for the environmental protection of tourist areas;

19.  Environmental standards in the field of export and import; and

20.  Environmental standards for hospitals and special illness-treatment areas,

~Many items are established in this standards are the same as in other industrial countries
such as Japan. Therefore, preparation of the Report on Assessing Environmental Impact
- will be carried out in accordance with these standards.

-5)  Natural Conservation

The State of Viet Nam implements international agreements that have been signed or in
which it participales, respects international agreements on environment protection based
on the: principles of respecting independence, sovereignty, territorial integrity and.
benefits, S ' '

1;4'.3 “The Study Items for Initial Elﬁironnleﬁtal Examination (IEE)

The IEE normally requires to examine 23 environmental items that may be affected by
project implementation not only in the project area, but also in any area that may be
directly or indirectly. affected during the construction and operation periods of the
programs and projects. - ' : ' ‘

The screening and scoping. for these 23 environmen'tal items of TEE on the .propos'ed_
programs and projects in this study have been carried out. The results are shown in Table

© ‘The following proposed pfoérei:ﬁs and projécts in this study must iniplement the IEE:
* - Local Roads lxhproifcmeni Project | ‘ | ‘

s Néw Hue - Da Nang Inter-city Highway Project (including Now Hai Van
" Bypass and Tunnel Construction Project) '

. Dung Quat Industrial Port Development Project - Phase I
. Da Nang International Airport Improvement Project

o MastferfPlan for Comprchensive Water Resource Management of the Huong
_ River Basin _ _
*  Chan May Frée Trade Zone Development Project
§ Master Plan for Hue - Da Nang Tourism Development Project
. ' Toprism Promotion Zone {TPZ) Dcvelopmehl Project, and

'+« Hue Citadel Drainage and Sewerage Improvement Project,
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Table 1.5 (1) The Results of the Screening and Scoping (1)

Project Narize

" Locel Roads

Improvement
Project

New Hai Van
Bypass end Tonnel
Construction
Project

New Hue-Da
Nang Inter-city
Highway Project

Highway No. 9
Improvement

Project

Trung Quat
Indastrial Port
Development

Project - Fhase I

Activities which may
cause impacts)

Environmental ltems

1Before
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Omperation

After

Operation of Facilities

Spasal Occupancy
Operation of Transpert

Construction Works

Accumulation of People/Goods

:Opcmion

|Operation
infter

i

IBeforc

Accumulation of Peaple/Goods

Construction Works
Spatial Occupancy
Operaton of Transport
Operation of Facilities

\Operation

Before
Operation

" 1Afer

Before

Operation

:Cmperation

i After

Accumulation of People/Goods

Spaual Occupancy
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Operation of Transport
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Spatal Occupancy

Bafore
1 peration

7
|

Operation of Transport

Construction Works
Spatial Occupancy
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Social
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| Reclamation
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1 O [Reclamadon

O

1

o]
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- |Operation of Transport
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- |Construction Works

I
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O
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|
|
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o
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>
'
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(O}
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Table 1.5 (2) The Results of the Screening ahd Scoplag (2)
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Table 1.5 (3) The Results of the Screening and Scoping (3)
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Table £.5 (4) The Results of the Screening and Scoping (4)

Envirowmental Hems

Project Wame

Integrated
WVocational

Education Center

Project

Central Region
Environunental
Mansgement
Center Project

Rural Communes
Health and
Chitdren Care
Programme

Activibes which may|
cause impacts|

Before

Qperation
After
Operation

Qpezation.

'Before
{Operation
Adter

Operation -

1Opemation

|Refore

Reclamarion.

Acownulativo of People/Goods
el o

IOperation of Facilities

Spatial Occupancy -
Operation of Transport

IConstruction Works

Accumulation of People/Goods

Reclamation

Spatial Occupancy
Operation of Transport
Cperation of Facilines

Construction Works

- Iafrer

Accumulation of People/Goods

Construction Works
Spatial Occupancy
Operation of Facilities

1:Resetilement

H
)
2:&onom:c Activity

.
:
:
:
i

[ 3 Traffic & Public Facility  °
4 Split of Commurities

5|Cu'tun! Propaity

* [Operation of Transport

6:“'31 er Ri gh&'Rigi;k-s_B'f Common

?;Pub!sc H‘eaith Condition
8:Waste

9 Hazards { Risk)

| -iZ vandwa!er

| 10 Top-cgraphy & Geo!ogy

1t ‘So1l Eresion

--Natural Environmcm

13, Hydro!ogul S]tuauon :

16 Meteorology

4 ,Coasul Zone

15; Fruna & Flora

17:L.andscape

'iﬁlﬁu'r Pollution
19 Water Pollahon
20 Soil Coctamination

Polluﬁon

2| INolse & Vibfation

22 Land Subsidence

23  Offensive Odor

Note:

@ The ¢ovironmental temsto w hhh special areation has to be pasd because they might cause serious

impacss thal may affect she pm_ycﬂ Tormulation, de pending o on the magnitude of the itipacts and the

possibility of the measures.

O: The envircamental Bems w hsch may give a significant 3 impact depeading upon the scale of project

and site conditions.

| Nomark : The ¢nvironmenial items which req..nr: 00 impact asscsernent since the antivipated impacts

are not signilicant,



CHAPTER 2 LAND USE

2.1 PRESENT CONDITION

2.1.1 Existing Land Usc of the Study Area

The study area is divided into three major forms of land. They are (1) Hill and Mountain Area
(2) Plain area and (3) Coastal Sand Dune Area.

Most of the economic activities are located plane area along the coast. Highway No.l and
Noith - South railway line are also running along this area.

Major towns and provincial centers are found in this strip. QL-14 is running parallel to
highway No.-1 in the hill and mountain area as inter provincial road.

“Table 2. 1 - Existing Land Use in the Study Aveéa

o ‘ : ’ ‘ : . " Unitd,(00ha
Name ot Rovince _‘ Quang Tri T.T.Hue ' QN.Gznang Quang Ngai  StudyArea
LAGRICWTURALLAND 595 0 . 133 w0 %68
(130 (@8 (o5 (66%  (114%)
2 FORESTRYLAND -~ 930 @5 487 @2 85
o (B (BE (50 (2%
3 SPECIED LANDUSE 128 #9 &1 - 165 1063
_ o C(esR) o (304 (524 {(32%) : {40%)
ANUBTEDAREA 36 g 7@ 65 @
R 0% 2oy @m0 (1%
S UNJSEDWASTELAND . . 850 . 28B4 %5 2695 . 1304
; 1% (516% 6 (1% (512%)
TOTAL LAND AREA . 489 509 5 &7 2@60

- . CH00%) . (00 (00 (1000%)  © (1000%)
Source: l:“_(isling Landuse 1993, Geographical Depl. g _ o _
Note: *The lotal area of each province has beén subject to change becawse the administrative boundaries -

have been moved adjusted in 1994, - R : : : oo

Table 2. 1 shows the existing land use in the study area. ~The land utilized for economic -
activities except forest area are approximately 16.5 % of the total land of the study area. "It -
includes agricultural tand, specified land use and inhabited area. Specified land is defined as
any land identified as being deslined for uses other than agriculture, forestry and habitation. Tt
includes land to be used for indusiry area, transport, irrigation, dikes, culture, education, etc.

The largest area of the existing fand use is Unused land. It accounts for St per cent of the
study area. The utilization of the unused land will be the most significant issue for the land use
planning of the study area. The detaited breakdown of the unused land is shown in the Table
2. 2. Eighty-six per cent (86 %) of the unused land located in the hill and mountain area. The
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area including the tand that has: development potential for agriculture and forestry. Large
~ portion of the waste land in the plain arca is mainly sand dune along the coast. Land cover map

has been crated based on the interpretation of the Land Sat Tmage of which taken from sateflite
in 19935,

Table 2. 2 Existing Unused Waste Land

: . Unt:1,000ha
Name of Province ~ Quang Tr T.7.Hua QN Danang Quang Ngal  Study Area
(1) Waste Land i Plains 216 95 20 151 683
(7.6%) (3.7%) - (4.0%) (56%) " (5.0%)
2} W. L in HilsMountains 205 1985 4900 289 1,1789
' @es)  §68% 6a7%) (84.9%) 86.1%)
(3} Unused Water Surface ai 28 26 17 B (
(1.1%) (8.8%) 05%) (06%) (2.2%)
(4) Land in River Bed/Bash 74 83 a4 89 440
' S (28% (24%) B8%) (@%)  @2%)
() Denuded MountanRocks: 03 08 20 Y
! (0,19 03%) . 04%) (45%) C(11%)
@) Other Unused Wasteland a1 24 95 29 29
- {00%) (79%)y ~  (1.7%) (1.1%) (24%)
Total . %50 THEd sB5 X85 1304

a (1(00%) (1030%)\ (0000 (1000%) - (1c0.0%)
Source: E \\stmg Landa.m. 1993, (xcographlcal Dpt.

' Note! : thetotal arca ol'ea-:h piovince ha:. been Subjt.tl to ch'mf,c becalm. lhg admm:slra!nc boundam,- have bcen )
mmcd ad)u-ﬂed in 1994 ‘ :

- Figure 2. 1 1Ilusirale general Jand cover image of the study area. Forest coverage of Quang Tni
and Thua Thien Hue are fess than 30 per cent, more than 50 per cent of Forest remains in
Quang Nam Da Nang and Quang Ngai. Although miss 'interpretation for discrimination
between forest land and densely covered bush land or glass land is recognized due to the fack
of- grand twth data for analysis, - general land use characteristics of the study area are
.. conspicuous. _
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2.1.2 Lmld Use Administration

According to the Land Law, land is the property of the people, zmd is subject to administration
- by the state. The Land Law defines the legal frame work of the land use administration. The
law consists of the following chapters and it indicates niles of land use.

. Chapter 1 General Provision

. Chapter 2 Administration of Land

" Chapter3  Rules ohi the Use of Various Types of Land
' Chapter 4 Right and Obligation of Land Users

. Chapter 5 Regulations on Land Rent by Foreign Organizations and
- Individuals and Intemational Organizations

v Chapler6 Dealing with Breaches

* Chapfer 7  Provision for Implementation.

. The state and local governments are responsible for zoning, land use planning, and allocation .
© - of land to users. Any state body that is authorized to the allocation of specified land is also

© - authorized to regain possession of that land from land usezs.

* Land use planning being carried out is determination of future land use of specific land parcels
“or subdivisions, In other words it is too rigid and specific. There is no ﬂemblhly in land use -
planmng and legal provisions to guide and . control tand use.

The land user must register at the village, ward or township in which his land is located. The
government is’ 1ssumg the land use cedtificates to the recognized farmers, residents in urban
areas and any people using land without certificate. However, due to the lack of manpower
‘and appropriate maps, the numbers of certificates that have been issued in the study area are
limited. Establishment of appropriate cadastral system is indispensable for land administration.
tlowever, the land recorded in the cadastal map is quite limited. It is said about 10 percent of
the reqmred area. The local authormes are now issuing temporary cemﬁcate to farimers.

“Transfer of the iand use nght is also provided in the law. The land price calculation method is
not defined yet. . No authorized or standard land price in each category and lacation of Jand
exists. Unclear land price determination system discourages the investment on the land,
earmarked for development. This causes land speculation and difficulties of land acquisition
even iin the case of public use. Land Low in its present form is unsuitablé to encourage
commercial development and encourages in transparent decision on land valuatlon on cost.

2..2 : POTENTIAL AND CONSTRAINTS

To maintain the sustainable social and economic devc!opmenl land use potential and
constraints are examined based on the environmental vulnerability and development suitability.
* To formulate the land use master plan conservation and protected areas should be designated to
the enwronmenlally sensilive area. Rehabilitation and lmprovement of the soil and water to
- maintain stable and high productivity of the land should also be considered. Increase the forest
© coverage ratio by utilizing the unused land is key issue for the improvement of environment for
both production and fiving.

Based on the analysis on the land use potential, more than 1 million hector need rehabilitation
- or reforestation in the Hill and Mountain Area. One third to half of the reforestation area may
- be able to vse as a production forest. Reforestation and introduction of tree crops in the Hill
- and Mountain area is the most important issue from the environmental conservation, economic
development and poverly alleviation point of view.
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Arcal expansion capacity for agricultur is also Jocated in the Hill and Mounyain arca. In the
Plain and Coastal Atea, the room for agricultur land expansion is limmitted. It will be less than
10 % of area expanssion at maximum. It has be noted that the land in this arca will compete
with urban and other infrastructure development in the futuce.

Following tables show the potential forestation area and agriculture development area in the
study area.

Table 2. 3 Potential Land for Reforestation and Development

Forestation Required Arsa: . UNIT: 1000ha__

Reforestalion Area 2084 1676 4355 244D 10655
Forestation in Plain 38 1.7 39 151 - 244
Fonstation b Mountain & Hill 2045 1659 4316 2289 1,611

Agdcuﬂur,Touriém, Industry, Urbanandintrasucture Dewielopnm!hrea
PhinbLang* 178 19 181 00 419

Hill and Mountain 478 26 674 00 478
Source:  Existing Landuse 1993, Geographycal Dept.

~ Other than above mentiond land, conservation of land in river bed and basin is also necessary. .






CHAPTER3 WATER RESOURCES AND FLOOD
| CONTROL,

3.1 EXISTING SITUATION OF WATER RESOURCES AND FLOOD

3.1.1 Water Resoitrces

1) Water Resources of Main Rivers

Viet Nam’s river systems are provided with abundant rain water source. The average annual
rainfall is about 1,960 mm which is equivalent to 650 billion cu.m.  The annual runoft
generated in Viet Nam is estimated at 325 billion. Considering the part of runoff generated
outside the country's territory and flowing into rivers across Viet Nam, the total runoft of the
* gountry amounts to 880 billion cu.m. This means 2.7 million cu.m. of water could be received
from one square km. :

In the Central Region covering Quang Tri, Thua Thien Hue, Quang Nam Da Nang and Quang
Ngai Provinces, the Thu Bon river has the largest water volume of 19 billion cu.m /year and .
others are small as shown in the following Fable 3.1. : : :

“Table 3.1 Water Resources of Main Rivers in the Central Region -

River Proviace Catchment Area = Annual Runoff
, (km?) L (villion m)
Quang Tnt _ Quang Ta . ' : 2,660 : . 4.68
Huong Thua Thien e 2,830 : 5.64
ThoBon Quang Nam Da Nang S 10,496 0 0 1930
TraKhoe Quang Ngai o ST 3,189 SRR %
Ve o Quang Ngai : : C 1,260 : 2.36
‘Fotal : : .

: RN 70,435 . 38.17.
Source:StalislicqlDatglo_fWatchesourcesSector’_ofVielNam 1986-1950 S

2)  Lowflow

In the dry season, river flow depends mostly upon ground water. The lowflew period lasis for

*7-8 mionths and makes 10-30% of the total anriual runoff. The lowest three months-flow in the
Central Region concentrates from June to August and westerly winds bring hot and dry
weather afler May and create the second dry period with possible low water level in rivers.

3)  Tide Affection in Lowflow Period

In the coastal plains of the Central Region, rivers are short and steep, plains are narfow so’ tide
spreads not far from the sea, somewhere it reaches up to 30 km from the coastline, The tidal
influence on the water regime varies with incoming water from upper reaches. : In a mid
Towflow period, water leve! in rivers lowers very much and changes little, tide influence is then
the lightest. By the end of the s¢ason tide effects are pushed back toward the river mouth.

4)  Dissolved Materials of Runoff

1o general, the natural water in Viet Nam’s rivers has good quality mecting the requirements for
use in various economic branches and life. However in estuaries river water is salinized under



tidal influence. The river water salinity varies with tide fluctuations and seasons. In the
Central Region, the maximum salinity takes place during March to May and minimum in
September and October.

© 3.1.2 Flood and Typhoon

1) Natural Condilions

The main direction of mountains is northwest and southwest, almost perpendicular to that of
the northeast-southwest monsoon. Hills and mountains are not so high but dangerous with
many slopes. The nelworks of rivers are fairly dense. Those places with this characteristics
. are quickly flooded in the rainy season. Rivers are fostered by an abundant source of rain. In
the rainy scason, rain accounts for 60-70 % of the annual total rainfall and torrential rain often
~ causes big flood.

" Viet Nam'’s seashore adjacent to the Bien Dong Sea is located in the area of the northwest
Pacific cyclone center; the average annual number of cyclones here accounts for 37 % of storms
in the world. Most of the plains lie in low lands, easily flooded and accessible to cyclones; at
somte places, fields are overflowed by saline water.

| '2) ° Cyclones
Pata from 1884 to 1989 indicate that 493 cyclones and tropical depressxons mﬂuenced on Viet

- Nam’s climate; cyclones that hit different regions. The Central Region was aftected by 300 . :

~ cyclones which represents 61 % of the total.

3) Flood and Rivers

' Ramfall in the rainy season accounts for 70 % of the total annual rainfall. The big quanmy of
rain is concenirated in a short period, raising the water level of rivers and creating the flood

~season. The rainy season in the Central Region comes later, early in August or in September
and stops later, 1.e. at the end of November or in December Most heavy rainn occurs in
‘QOctober or November :

The Cenlral Region generally have floods from September to November or from October to

Janvary of the followinig year. : The devastating force of flood is concentrated during a short
period as shown in Table 3.1 and 3.2. Therel‘ore urgent flood control measures must be taken
in that period. L . .

Flood and cyclone; are alwaya dlsaslers that frequently threaten the peOple s life. From 1905 o
1995, the Ceutral Region suffered heavy losses caused by very big floods, such as Quang Tni
Tua Thien Hue in 1906, Quang Nam Da Nang in 1926, 1964 and 1967, Quang Ngai i 1995,

- In particular, when flood and cyclone occurred in the Central Region, the trans-Viet railway
line and the No.1 national road were always closed down,

According to data of the General Departnient of Statistics, the Central Reglon with 27 % of the
total poputation had to suffer the heaviest damages caused by flood and cyclone, accounting for
38 % of the tolal losses; ‘the number of dead being 70% of the total dead, and the losses in
- building being 42 % as co_mpa_red with the country for the period 1971 - 1990.

3.1.3 Hydrological Observation

Hydrological observation on rainfall, water level and discharges of major rivers has been
- conducted under the local authorities of four Provinces as show in Figure 3.1. Daily,
monthly, and annual rainfall data are available at 23 stations as listed in Table 3.4, Walter level

and discharge data of major rivers in the four Provinces are obtained at 12 stations as listed in
Table 3.5.



Table 3.2  Maximum Rainfall in One Day

S{ation Rainfall {mm) Date of Oecumence | Measuring Period

Con CO 7275 22-.9-1979 1974 - 1985

Dong th 447.5 2-10-1985 1973 - 1985

Khe Sanh 275.0 12-10- 1933 1976 - 1985

the 731.3 10- 11 - 1964 1907 - 1974

1976 - 1985

AlLuoi 421.0 30-10-1i983 1975 - 1985

Nam Dong 518.5 30-10-19383 ©1975 - 1988
Q/Nam-D/Nang

Hoang 8a 295.2 9-11 21965 1938 - 1973

PaNang 402.5 I-11:1980 © 1831 - 1944

1947 - 1985

TFam Ky 374.4 31-10-1983 1979 - 1985

OTaMi -403.4 13-10-1984 1977 - 1985

Quang Ngai 524.9 8-10- 1967 1907 - 1944

1958 - 1985

Table 3.3  Maximum Water Discharge in the Mea'surilig Period

Station River Discharge(mZ2/s) Date of Occurrence © Measunng Peried
GiaVong Ben Hai 1,550 - 28-10-198% 1977 - 1985
Thuong Nhat Ta Trach 1,330 “13-10-i984 1 1981 - 1985
Thanh My Cai 5,320 17-11-1930 1977 - 1983
. 1985
"Nong Son © - ThuBon 7,660 °30-10-1983 1977 - 1983
Song Giang Tra Khue 8,800 17-11-1980 . 1979 - 1985
*AnChi Ve 2,550 30-11-1985 1981 - 1985
“Table 3.4 List of Rainfall Observation
No Name of Statien Province * Observation Period(year) Total . Remark
: ‘ ? : L Cfromito ﬁ . L
1. CuaTung 1960-1961; 63-66,71-77 13 © 7 slations
2. Vinh Linh - Do 61-67,71-73; 76 11 113 years .
3. "GiaVong AQuang Tri . 78-89;90-94 17 . :
4. DongHa . : 73-94 22
5. . Khe Sanh T6:94 19 -
6. Thachian 7194 . 18 .
7. “TaRutl. 77-86; 88-90 13 - .
8. PmOc 77, 80-94 16 ' 5'stations
9. Hue (Phu Bai) 52-94 43 110 years
16, “AlLuoi T.T.He - -713-94 22
- 11.  Tuong Nhat 79-94 16
“12. lLangCo 13-90 13 .
13. DaNang 47-63; 67-94 45 -7 stations
14.  ‘irao (Hien) . 78-86; 88-93. 15 1535 years
15. Thanh My Q.N. - 76-94 19 ‘ :
16. Nong Son DMN. . 61-68; 76-94 S 24
17, Kham Duc - 78-93 16
18. TamKy ©F-94 18
19. TraMy - 73, 78-04 18 N
20, TraBong . 76-80; 82-83; 85-94 17 4 stations
21. SonGiang Q. Npai C 7794 18 « 90 years
22. Quang Ngai 58-94 37 ‘
23. BaTlo 77-94 18, :
Total q 466 23 stations

468 years




Table 3.5 - List of River Water Level and Discharge Observation

Qbservation

No  Name of Station River Catchment Observation period of water  Totsl Total
arca level (year) (year) - period of {ycar)
(km?) from-te discharge
{yecar) from-to
1. (GiaVong Ben Hai 267 77-94 18 77-94 18
2. CoBl _ Bo 720 77-85 09 77-85 09
3. BinhDlen Fim Trach 570 84-85 02 79-85 07
4. Thuong Nhat Ta Trach 208 ©79-94 16 79-94 16
5. GaoThuy T Bon 76-94 i9
" 6. Hol Khach YuGia-Thu Bon ‘ 76-89 14 ‘
7. Thanh My Cai, Thu Bon 1,850 76-94 19 77-94 18
8. Nong So Thu Bon 3,155 76-94 19 77-94 18
9. Chau(Q Tra Bong 71-88 12 o
10. Son Glang Tra Khuc 2,400 77-94 18 79-94 16
11. AnChl Ve 814 76-94 19 80-94 15
12. Anlioa An Lao 38} 14 §2-94 13

81-94




“Figure 3.t Location Map of Gauging Statiens in the Study Area

J E2S
#INH

-
% “x prett
LA YT

Ben Hai River

QUANG NAMH
DA NANG

© e

D en*TraBong Rives
- LEGEND

tetessens  Province Eorder

. g .
River

Prgvince Cepital

<

Rainfall Stetion
Gaging Stetion or Su.rf"ace_“"lkt
Gia Vong
CaBi
Ttuong Nhat
Thanh My o ) ) o . -
Noog Son
Son Gierng

0OOEORON 08

AnHoa

N
0 100km ' S
mem

3-5



3.. 2 PREVAILING POTENTIALS AND CONSTRAINTS

3.2.1 Potential

The potential of the water resources sector in the four Provinces exists in rainfall, river runoff,
groundwater and tagoons, of which the amount of rainfall mostly influences potentials of the
other water resources. Based on observed records, the distribution of annual rainfall fluctuated
from 1,980 mm at Da Nang city to 3,200 mm at Tra Bong station in Quang Ngai Province.
Those amount of rain change into river cunoff and groundwater.

Data of river discharge show that imajor rivers ccivering 25,630 sq.km of the total catchment
area relain a great potential of water resources which is estimated at about 51 bllllon clm in a.
year being equal to 2 MCM per sq.kn1 as shown in Fable 3.6,

- Concerning groundwater, no region-wide investigation has been done. Thcrefore it's potential
will be clarificd depending upon future investigation and study. Lagoons located along the
coastal area have vast water surface areas and water volume. Their potential as water resources
will become very high in case lagoon water could be changed into fresh water by operating
- sluite gates provided near the mouth of a lagoon. However, a careful study should be
- conducted with respect to environmental issues after desalinization of lagoon water.

3.2.2 Constraints
~ The rurioff amouat of all rivers in the four Provinces varies with the seasons, namely, 70 % of

- . the annual runoff concentrats in the rainy season and for the most part ﬂow into the East Sea .

without efficient uses for irrigation and other sectors. On the other hand, in the dry season,
when water demand rapidly increases, available river water is limited at 30 % of the total flow.
In order to put ample potential of water resources the practical use, there is no other method
- without a reservoir storing flood water during the rainy season, releasing this stored water for
mdutlry, agriculture and other sectors, which are affected by shortage of water.-

Dunng the dry season, which lasts from February to July, salt water intmdes upstream the
river by influence of tidal phenomena, resulting in salt-affection on agricultusal land field and
drinking water. Measures fo protect salt water intrusion from the sea are to provide sea dykes
- or sluice gates. If reservoirs are constrrcted upstream of the river, a constant dlschargc should
be outflowed through the dam 50 as to flush out the'salt water downstream :

' Consldenng narrow plam -areas in the region, grovndwater’ development w:ll set timils to
‘domestic water use. Shallow wells atong the coastal area become saline when’ over pumped



Table 3.6 - Potential of Watcr Resources in Four [’rovinc_es

Province Major River Catchment Area River Runoff
(kmz) (MCM)
Quang 11i
Ben Hai 841 1,396
Cam Lo 460 764
Thach Han 2,800 4,648
Vinh Fhuoc 189 314
Qlan ) 746 1,238
Sub-total 5,016 8,360
Thua Thicn Hae )
Bo 938 - 12,6713
Huoorg 2,830 . 5,971
- Truoi 144 - 304
Sub-total : 3,912 - 8,918
Quang Nam DaNang Co
: Thu Bon - 10,496 ‘ 20,257
Tam Ky 1,040 2,007
Sub-1otal 11,536 . : 22,264
Quang Ngai . _
TraBong b 697 1,547
Tra Khue : D 3,189 - 1,080
Ve . 1,260 C2,646°
Sub-total C 5146 : L 1,273
Foiur Provinces ~ Total 25,630 SO 845

Soum. Figures are obtained from obiserved data in each Provmce or cpecsﬁc dlscharge of ned ghbormg rivers.

3.2.3 Quang Tri Province

Eighty-two (82) hydraulic facilities for |mgal:0n have been constructed since 1975, of wh]ch
32 command over 100 ha per each facility. The total commianding area by these is 42 135 ha,

~ equivalent to 60 % of the design capacity. Winter-spring paddy cultivation amounts to 23, 588
ha and summer-autumn paddy amount to 18,555 ha. Drainage systems and dykes for
- protection against salt water iantrusion cover 6 535 ha and 30,135 ha, respectively. The
- irrigated areais 25,858 ha, 65 % of the total area. The provision of such facilities has been led
' to increase a crop-ylelds and production and to has oontnbute to lhe improvement of the

* environment in the Province, S -

" However, constrainis on water resources development still exnst m thel’rovmces as shown in
- the followmgs ' : '

. 35% of the tola1 area is not lrrlgated especrally durmg summer-autumn croppmg 40 % |
of the area cannot receive irrigation water. In the third cropping period from Ju!y o
November, 5,000 to 6,000 ha of farm land has no irrigation water.

. 70 % of the annual rainfall concentrates from September to November and causes
habitual floods extending over the plain from the No. 1 national road to the coast.
2,000 ha always suffers from water logging :

"+ The coastal area is covered by acid soil.

* The drought often occurs in a pcnod from December{o Augusl and the coastal area is
‘aftected by saline water ) |

3.2.4 'lhua' Thien Hue Province

There are many pumpmg stations for 1mgauon and dramage along the major two rivers, but
only small scale dams with the capacity of 2 to 3 MCM are provided in the upper reaches of
those rivers. Total capacity of dams are 20 MCM. In the summer season (dry period), river
discharge becomes very little and the water is strongly affected due to saline water intrusion



from the sea. At present, water supply to the city is fimited to S0 % of the city’s water demand
and people are suffering from diseases of digestive organs, due to drinking saline water. The
remaining water is supplied by taking water or lifting groundwater from a shallow level.

If torrential rain comes in the mountainous area, floods quickly reach the plain within 6 - 7
hours. Every year, 2 to 3 floods, sometimes 6 prevail in the Province and suspend the traflic
~and transpoit on the No. 1 national road for three to five days, creating damage to the economy
- and social Jife. All the plain arcas are inundated and sometimes Dai Noi Palace in Hue city is
covered by 2 m of the water depth. People living around lagoons scattered along the coast are
suffering from floods and typhoons, for example 900 persons passed away in 1985.

Development constraints on water resources and floods of this Province are summarized as
follows

¢ Cimate is very severe for agrlculture that is, shortage of irrigation water in sumier
and flood prevailing in winter time. '

’ Annual rainfall amounts to 2,800 mm of which 70 % concentrates in the winter
season. '

. The progress of indusirialization has not been accelerated yet due to deficiency of
fresh water supply.

. The Huong river water level is descending over the dry season, including
environmental degradation in Hue city.

. Floods derive from the conceniration of rainfall in the winter time, and the short length
~ and stecp slope of each river. ' '

*  The vegetalmn of each river basin is poor, due to lhc destmcuon of f‘orests

3.2.5 Quang Nam Da Nang Province

- The temperaturc in this Province is influenced by monsoon. The average temperature is ZSAe
~ The maximum and minimum is 36 - 40C and 10C respectively. The dry season starts  in
- January and ends in August. Rainy season continues from September to December. Annual

rainfall is 2,000 to 2,500 mm and maximum reaches to 4,000 nim. - Every year about three - |

storms strike the Province from May to December. In 1989 the Province was so hit by a huge
storm that people could not recovér their life due to heavy damagcs '

Five rivers, Cu De in the north Vu Gia and Thu Bon in the middle, Lly anid Tam Ky in the -
south are major the water resources in the Province, esPeczally Vu Gia and Thu Bon rivers are
important in terms of flood control, hydropower generallon irrigation and water supply for the
industrial complexes of Lien Chieu and Hoa Khanh.  The master plan of water resources
development was studied in 1975 to 1976 by the Ministry of Water Resources. Based on this
study, water resources have maialy been exploited for irrigation.  Out of 110,000 ha of
agricultural area, only 38,000 ha is being irrigated. ' '

Constraints on water resources and flood controt are summarized as follows:
. The dry season is far below to meet water requirements.

* . The rainy season takes 70 - 75 % of the annual rainfall and flooding excess water
© “occurs in this season. :

. Storms and floods cause huge losses of human life and properlies as well as
congestions for traffic between the north and the south of Viet Nam.

. In the northern area, deficiency of hydrautic facilities cesult in a low rate of irrigable
areas. _

. In the hilly area, 9,000 ha of farm land is suffering from water shortage, where small
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and middle scaled reservoirs are needed.

. Along the coastal area, sea dykes are required in order to protect saline water intrusion
into the farm land.

3.2.6 Quang Ngai Province

There are four major rivers in the Province, namely, Tra Bon, Tra Khue, Veand Tra Can. ‘The
northeast monsoon prevails in the area and brings a great amount of rainfall. ‘There are two
distinet seasons, the rainy season from September to December and the dry season from
January t0 August Eveiy year about five storms strike the Province with torrential rains. It
causes an uncultivable period tasting from September to November.

Since 1975, riore than one hundred hydrauhc facilities have been constructed, of which Thack
Nhanm diversion dam is the largest irrigation structures in Central Viet Nam, commandmg an
area of 50,000 ha. Sea dykes for protection of salt inlrusion have been provnded near fiver
“mouths with 17 km fength. In 1995, 40 % of the total agricultural land is irrigated through the
hydraulic facilities, namely 85,000 ha of paddy, 40,000 ha of upland crop and 10,000 ha of
sugarcane are receiving irmgation water. '

Constraints on water resources and flood control are as follows:

“+Imrigation water is not sufficient in the dry season due to lack of facilities.

. No reservoirs have yet been exploited for water supply of the industiial zone in Dung -
- Quat. :

. In terms of drainage problems, a mlnprehenswe concepl to solve these pmblems at
Pravincial level is to alleviate water logging of 6,000 ha.

. Atpresent, 6,400 ha of agricultural land is affected by saline water mamly 2 500 ha
along downstream of the Tra Bong river, 1,500 ha of the Thoa river and 2, 400 ha of
other rivers. To mitigate salt affection by sea water intrusion, construction of 7 ki of
sea dykes and 6 salt-protection sluices along the following rivers.

4 Quang Ngai town is heavnly aﬂccted by storms and floods, due to a lack of' ﬂood'
control. ‘ - :

3.3 DEVELOPMENT PLAN -

3.3.1 Water Resources Devclopment E ‘
" The direction of water resources development in the study area is pomted out as follows:
. Close coordination  and cooperation should be enforced aniong national agencies

responsible for different water uses, in order to obtain optimal and maxunum socio-
economic benefits. : : .

s Watershed management should be slrenglhened and 1mproved to coordmatc water -
resources inventory with water utilization and conservation, water pollution’ control
and reduction of damages caused by floods. :

1 ) lrl |ga||on

Intensive farming and multiple cropping in combination with rational expansmn of agncullural
land will be introduced to the study area in the coming year. In this siluation, ircigation
systems should be given priority in highly productive areas for paddy/perennial crops. :

Since the 1980s, irvigation and drainage have contributed greatly to raising paddy production,
but due attention has nof been paid to other crops than paddy and to rational improvement of
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water manageinent.  Agriculture Eeqlnires huge water amounts and only 40 to 60 % of water
will be delivered to the field for irrigation. In this content, an inventory study on irrigation
efftciency is an vrgent necessity for effective water managenient. _

From a poiit of topography, the study area is largely grouped into three territorial regions,
namely mountainous and hilly, plain and coastal areas. The basic concept of water resources
development contributing to nural arca development is summarized based on the three regions.

(1) Mountainous and hilly areas

Small scale irrigation covering less than 1,000 ha will be applied mainly for upland crops

during the dry season. Reservoirs, weirs and canal systems will be constructed by the local

govemment in cooperation with farmers. - Quick yields and income from irrigated crops would

be expected. In this areas, micro-watershed managenient programs should be established

before implementation of irrigation projects in order fo carry out sustainable development of

- agriculture, and forestry paying attention to improvemeni of the environment affected by man-
made and naturat disasters before. ‘

{2) Plain area

‘Rehabilitation and -upgrading of existing large and medium scale imrigation facilities are
necessary by the central goverinient in order {0 increase irrigation efficiency and cultivation
areas. Secondly, medium scale irrigation projects covering 1,000 ha to 4,000 ha should be
planned and implemented under the central government. Reservoirs, diversion dams; and
- pumping stations would be provided. ‘

(3) Coastal.a'rea

- To protect against saline water intrusion into ageicultural fields in coastal areas, sea dyke and
stuice gate structures should be provided. In the dry season, dilution water should be released
through the reservoir against river saline water, which will go upstream along the river. The
~ ¢ totat volume of ditution water should be included in the storage capacily of a reservoir provided
upstream of the river, - :

Large scaled lagoons with shallow depth are developed in the coastal aréa, where local people
~are affectéd by a shortage of fresh water supply for imigation, = Lagoon water could be |
-available for irrigation by changing salt water to fresh water through operation of shiice gates. |

In this case, fresh water from direct rainfall and from rivers is supplied to lagoons and mixed

with salt water by strong winds. With the passage of time, lagoon water becomes fresh water.:

Although this. water resources development is attractive for agriculture, degradation of
enviromnent such as water pallution by urbanization and farming should be carefully studied.:

‘Sand dune areas along the coasfal line are developing and affecting the éxisting farm land. The
protection against sand dune development should be based on afforestation, protection dyke
construction, soil improvement and fresh water supply. -

L 2) ‘Water Sixpply for Municipal and Domestic Use

Peaple in hilly arcas depend upon wells for domestic water supply. The well water quality is

- good and quite suitable for residential use. In the plain atcas, wells area available for domestic -
- use, but the water ‘quality is not so good, it is sometinies polluted and not suitable for water -
~ supply without tréatment. Rainwater is used for drinking by providing tanks to collect water.

- The total domestic and municipal water supply in cities is 35 Vday per capita in Da Nang City.

According to the definition of per capita water use by the State Planning Committée, for rural
arcas 25 - 50 l/day, for cities 200 - 250 {/day, for smali townships and industrial cénters 150 -
200 V/day. The variation of water use during the period 1986-2000 is shown as follows:



Table 3.7 Water Use Region

. Unit: MCM -
Agriculture  Indusley Domestic Total
"198S year
Whole Country 40,660 2,865 1,756 45,282
North Central 5,161 157 175 5,493
South Central Coast 5,555 153 263 5,971
1990 year )
Whole Country 46,996 5,328 2,010 54,334
North Central 5,355 322 208 5,885
South Central Coast 6,376 593 296 7,266
2000 year ' ‘ :
Whole Counlry 60,479 16,251 2,908 - 79,678
North Central 6,207 973 30, 7,489
South Central Coast 9,057 1,166 445 10,668

~ Sourec:"Assessment of Water Resources and Water Uses in the Socialist Republic
of Viet Nam", HIP-Viet Nam National Committee Hanoi-1992

3) Industry

Water supply for industry has greatly increased, though industry in Viet Nam has not yet
developed much. It was 6 % of the total water use in 1985 and it was 10 % in 1990. In the
coming year 2000, the value will reach to 20 % with the progress of industrialization. In the
study area, water demand for industry will increase rapidly until 2000 year complying with the
development of the industrial corridor. 10 to 15 % of the total water use would be for
industrial water. The water supply plan for industry in the study area will be formulated based
on the water demand of proposed industrial estate plan. - o

3.3.2 - Flood Control . -
The following issues are essential to promote _aﬁd implement the flood control project:

. To emphasize the necessity of flood co_ntrol in the national- s'ocio_-écono:mip
~ development plan and to link the national plan with flood control planning, with the
planning of water utilization, management and conservation for major river basins.

'+ To forecast rapidly and in time flooding in order to inform people so that they can-
* prepare effective solution ‘and’ means of flood protection. -For this objective,
strengthening of the commiittee for flood and typhoon should be implemented at.
central, provincial and district levels in terms of, forecasting and communication
networks on typhoon and flood. As a first step, investigation and mapping of flooded -
areas as well as establishment of hydrological and communicational networks should |
be conducted. : ' '

+ To undertake propagation; education and training on flood/storm prevention measures
for governmental agencies and local inhabitants.

In the study area, major river basins are not provided with flood control and drainage facilities,
except -for small 'dykes in limited places. In order to solve flood problems, full scaled .
programs, namely, the comprehensive study on water resources and management ‘of major
river basins are necessary, focusing on flood controf, irrigation, urban water supply, salt

inteusion control, hydropower and watershed management.

In the course of the study, the flood control plan shall include the micso study on water'shed
forest rehabilitation which consistsof ;- ’

. To fonnulate the planning of forest rehabilitation and watershed developinent in the
river basin.

+  To establish an optinum land use considering soil conservation and the forestry
rehabilitation for reduction of soil erosion and sedimentation in the river basin.



. To create new forest resources and i nnprove the environment of the basin.

Integrated flood control, including structural and non-stnictural measures will be necessary 1o
atlain a satisfactory solution of the flood problems in the basin. The principal means wil
include :

Flood flow regulation by reservoir.

. River channel improvement by means of dyke, polder, diversion channel and
dredging.
* - Iinprovement of drainage system in lowland area.

. Non-structural measures such as flood forecasting, warning and management.

3.3.3 Basic Development in Each Province
1) Quang Tri Province

(1) Water resources

. To construct small and medium scaled reservoirs in the mountainous and hilly areas

with a view to storing flood water during the rainy season and supply irrigation in . :

" during the dry season. This contributes to the increase of agricultural products and

- farmer's income and it also contributes to the mitigation of flooding in dowsstream

areas. Bao Dai, Ai Tu and Ben Da reservoirs have been identified as high priority
prOJects

* " To couslruct the sea dyke along the coast for the purpose of increasing agricultural
productton and protecuon against saline water intrusion. :

. To construct the protection dyke against sand dunes in the coastal area and afforest
with a view to protecting against sand inirusion into the emslmg farm land and reclaim
cultivable tand.. Until 2010, 20,500 ha of winter-spring crop and 19,500 ha of
summer-autumn crop would be abie tobe lrrlgated ln the moumamous reglon 30 %
of upland crop would be 1mgated L

+ - Inaddition to the above, the Provmce is a!ways affected by a very hot wind blowm [

-+ from Lao from March to August which induces dry land and drought.: In order 'to

- conserve the favorablé environment during the dry season and to supply irrigation
water, a series of dams would be required tobe constructed. . -

(2) Flood control

The existing flood control in the Province aims at protection against small scaled floods,
therelfore, facilities are easily damaged by medium and large scaled floods. The basic direclion
of flood, control in the development plan is to establish countermeasures against medium and
large scaled floods. Such pfan has not been formulated at the provinciat level.

The bastc concept of flood control focuses on the provision of reservoirs to store flow
upstream of the river during the flood time, and of river dykes to protcct a city and farm land
downstream of the river.

Total runofY in the Province amounts to 8 billion cu.m per year and the future water demand
would reach 600 to 800 MCM per year. It means that approximately 7 billion cu. m will flow
into the sea without any use.

- Considering the above, major rivers in the Province are Thach Han, O Lau-My Chanh, Ben
Hai and Hien. They are subject to be studied in terms of water resources development and
management.



2}  Thua Thien Hue Province

(1) Water vesources

The basic direction of water resources development in the Province is to secure water for
irrigation, domestic use and industey during the dry season and control the water during the
rainy season. At present, 50 % of the crop water requirement is irrigated and the remaining 50
% is rain-fed.

The future water demand for irrigation, industry, city water and rural water in the Province
until the year 2010 is estimated is the following table. lmrigation water occupies 80 % of the
total water demand. :

Table 3.8 Water Demand and Expected Water Resources

Item 1995 2000 2005 2010
1. Water Denutd _
Irrigation Arca (ha) ﬁ 17,000 31,000 © 40,000 50,000
Waler Desnand (MCM) 37 176 227 284
Hue City Water (cum/d) _ 28,000 37,000 41,000 45,000
Chan May Area (cum/d) - 7,000 62,000 121,000
Other Areas (cvoan/d) 22,000 24,000 27,000 "30,000
. sub-tolal (co.m/d) _ 50,000 68,000 . 130,000 196,000
' {MCM) o 18 25 47 72
Total - . 3 201 274 356
2. Water Resources _ - T
Potential (MCM} . 8,948 8.948 8,948 - 8,948
Existing Facilities (MCM)* S S 38 ¢ 38 T 2
Proposed Reservoir (MCM) _ : : .
“Thuy Cam and Thuy Yen ‘ : - : 19 19 . i9
‘Truoi : ' _ - L4 . 47 47
TaTrach . : - - 97 170 © 252
Total ' : 38 201 s 274 - ] 356 .

.~ Note: The ligure is estimated at 50 % of the demand

~ Total water demand will become approximately 356 MCM in the year 2010, In order to meet .
this demand, construction of large’ scale reservoirs is nécessary as main water sources
development. In the above table, Tuy Cam and Thuy Yen reservoirs will be available for
industrial supply water to Chan May. With the progress of the industrial zone, Truoi'and Ta

* Trach réservoir water will be supplied for irrigation and a part of industrial water and domestic
. water (Refer to (3) Water Supply for Chan May Area). ' - '

' Based on the recent concept of the Ta Trach 'reser‘vc‘)ir"plan, the project components are gix'en
high priorities in the following order. '

. Flood control.

* - Water supply for irri_gation‘ industry, domestic use and the environment,

- A constant discharge will be released through the Ta Trach reservoir during the dry season, not

“ only to conserve Huong River water, but also to prevent salt water intrusion from the sea in -

- combination with the Thao Long salt water prevention dam, which will be provided across the
Huong River mouth. o L '

Considering the above; the master plan study on comprehensive water resources development
and management of the Huong River basin should be implemented before carrying out the
feasibility study on each reservoir from a view point of optimum allocation and management of
the potential of river water. ' '



- {2) F!_oo(l control

Flood control is a key factor for the socio-economic development of the Province. As
instructed by the Prime Minister in August 1995, to protect against floods and salt intrusion in
Hue City is urgently required to conserve the precious palace and tombs, which are famous as a
world-wide tourism site.

- As aninitial stage, 10 to 20 years-probability fleod should be protected against by providing a
reservoir upstream of the Huong River. For example, the water level 4.9 m at Bac Ho Bridge
in the 1983 flood (10 years-probability ) will be lowered down to 3.5 m, which will save Hue
City and neighboring villages, '

There are two tributarics, for instance, left bank and right bank rivers upstream of the Huong
River. The flood control plan on the let bank river is now being studied under a provision of a
reservoir with 470 MCM of storage capacity. This reservoir has multi-purpose functions, such
as hydropower generaiton, flood control and irrigation. After using hydropower generation,
230 MCM of water is available for irrigation, of which 20 - 25 cu. m/sec of discharge will be
able to be released for protecting agaisnt salt intrusion.

Considering the above, a flood control reservoir should be constructed on each tributary of
- both banks. First of all, dam and reservoir should be provided on the left bank tributary. In
“this case, dilution water against salt intrusion from two mouths located downstream of the river
is necessary to be included in this storage capacity. E

Several lagoons located along the coastal line have a great potential to supply water to an area
covering 6,000 ha. The total storage capacily of lagoons is approximately 54 MCM, which is.
~available for irrigation by changing salt to fresh water. However, an environmental assessment
- should be made and economic evaluation should be carefully studied.

S (3) _Wate'r supply for Chan May area

The Chan May area will be developed as a free trade and export processing zone until the year
2005 with the construction of Chan May deep sea port and a new town. In addition, the Lang
Co area being adjacent to Chan May is planned as a tourism zone. Those areas will require the
following amount of water. The waler resources to meet such demand would depend upon
Thuy Cam and Thuy Yen teservoirs. ‘Although a detailed topographical survey and geological
- invesligation have not yet been done, the éffective capacity will be less than 20 MCM judging -

- froin the steep topography, gealogical structures and number of submerged houses and farm

land by construction of reservoirs. Out of 20 MCM, 10 MCM will be available for the Chan

May area. The deficiency in water supply will be supplemented by diveding Twoi reservoir . =

~water to the ‘Chan May arca or exploiting: groundwater. © An optimum plan should be
formulated, based on altemative studies considering topographical and geological investigation
and water management among related rivers.
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Table 3.9 Water Supply Plan of Chan May Avea and Lang Co Tourism Zone :

[tem - 2000 2005 2010
1. Water Demand
(l) Chan May port and FIZ/EPZ, {cu.m/d) - 18,000 36,000
(2) Tourism zone in Lang Co (cu.m/d) 4,290 5,350 7.800
(3) New town area (cu.m/d) - 21,000 45,000
(4) Surrounding comsmunes {cu.m/d) 1,070 2,370 3,240
(5} Conveyance and ether iosses (cuan/d) . 1,720 15,110 29,450
(6) Total water demand at intake (curm/d) 7.080 62,330 121,490
-do-  (cumfs) (0.08) (0.72) (1.41)
(7)) Annual water demand (MCM) 3 21 g4
2. Water Supply
(1) Thuy Cam and Thuy Yen reservoirs 3 e 10
. {Ve=19 MCM,p‘ipe line 1,213 km) :
(2) Trouireservoir - 13 - 34
{Ve=47 MCM, pipe line 1 »50 lun) s ,
{3) Total ' .3 . 23 44

3) Qnang Nam Da Nang Province

(1) Water resourc'es

In the mountainous area, water will be developed in close assocmtton with sedentary agriculture
and abode and forest planlmg Smatl-sized, permanent or semi-permanent reservoirs’ are
envisaged to provide water for paddy and for reclaimed fields. - A number of micro-hydro.
power units will be installed to supply villages. :

 In the midland area, there are some 7,000 ha unirrigated Iand in the west and nuddle parts of
~ Districts. Main crops are paddy, but paddy fields are scattered and in terraces.  Medium scaled
' reservoirs are required to be built. ' Duy Thanh, Dong Fien, Cay Thong, Loc Dai reservoirs
covering 3,100 ha ‘in total are 1denuﬁcd as hlgh priority projects to be implemented for
irrigation at prowncml level.

In the plain and coastal areas, lhe following mcasure> woulcl be taken for strengthemng the
capacity of water supply. ‘

-+ Rehabilitation of An Trach and. Ban Nit dams as well as new ¢o nslmcllion'j of Ha
Thanh dam will be commenced i in 1996 by the Wor!d Bank loan. :

e Rehablhtat;on of the Phu Ninh irigation system

* © The Phu ng irfigation system havmg 345 MCM of reservolr capacny and an

‘ irigation system with 55 km of canal length and 23 ,000 ha of design capacity were
constructed in 1986. The present ircigable area, however is becomes 16,000 ha, due
to insuf¥icient design capacily of structures and degraded carth canals.

. Rehabilitation of sea and river dyke systeins.

¢ The PAM Project 4617 " has been promoted by a forelgn non- govcmmental
organization to improve sea dyke systems for protecting against salt water intrusion in -
the coastal area.” A budget allocation by the central government is required for this
‘project to reinforce the structures by rock and concrete. "As an important and urgent
project for protection against salt water intrusion, the Duy Thanh dam is proposed to
be implemented. :

In the south Thu Bon area as well as local depression, it is necessary to eliminate salt water
intrusion and water logging. There are 3,000 ha in short supply of irrigation water and salt
water affection. It is planned to convey fresh water from owtside the watershed to poss:ble
areas.



(2) Ftood control

Flood control planning for the Thu Bon and Vu Gia Rivers is a key factor to overcome waler
disaster in the Province. In the context of planning, the following issues should be ranked with
high priority.

e Preparation of maps of flooded areas and their damage records and strengthening of
hydrological observation networks.

s Construction of storage dams on both rivers cutting a peak flood and mitigating
- damages of downstream areas.

¢ Strengthening and upgradmg the salt control system.

. Upgradmg the whole residual dyke section of 110 km length and protection of dyke
: stdes by riprap at overlopped sections.

. Salt coritro! shuices and dams. _

. Upgrading and strengthening existing salt control dykes and sluices should be made.

. River bank zevetments are requlred to protect riverain culuvated areas and other
infrastiuctures.

. Tree planting and upper forcst protection should be pracllced in the mountainous and _
midland areas. : -

" 4) Quang Ngai Province

(1) Water resources

In order to irrigate 70 % of the total farm land 30 hydrauhc fac;hlles should be rehabilitated or
constructed until 2020. Secondary canals of the Thach Nham system will be completed until

1998 and existing irrigation area of 20,000 ha will be extended to 50,000 ha. However, duting

the dry season, the irrigation water is not sufficient'to cover the ‘whole Thach Nham area,
. Therefore, the followmg new reservoir prajects are necessary to be ranked at hrgh pnonty for
; supplymg 1mgaiton as well as mdustry, flood control and hydropower

’l‘able 3 10 New Reservmr Pr olecls Required -

Project oo : ? Purpos-e : Capacuy ‘ Imgalaon Arca
P . ' ' ' (MCM)  (ha)
Nui Gang Reservoir | Tirigation, Industry 40 3,900
Chop Vung Resevoir © Tirigation _ Cb ' 400
Nuoc Trong [ndustry, Floed Control, : 00 - Supphmx ™ Thach Nham System

[Tirigation, hydropower

| Concerning drainage improverment, oompreheaisive countermeasures have not been taken until
now.  The basic concept to solve this problems is to alleviate the water logging of 6,000 ha, of

* “which 3,000 ha is a part of Song Co and Kwa river basin and 2,000 ha is a pait of Tra Bon
- Raver and the remaining 1,000 ha is other river basins. Until 2020 year, 2,000 ha of Thoa.

nver drainage system will be improved by construction of sea dykes and stuice gates. -

At present, 6,400 ha of agricultural land is affected by saline water, mainly 2,500 ha along
downstream of the Tra Bon River, 1,500 ha of the Thoa River and 2 400 ha of other rivers.
Construction of 72 km of sea dykes and six salt protection sluices in Binh Son, Son Tinh, Tu
Nghta and Duc Pho Districts are required to mitigate salt affection by sca water intrusion.

In the mountainous area, eight small scale reservoirs and weirs are necessary to be constructed
in Ba Yo, Minh Long ‘and Son Ha Districts. Total irrigation area amounts to 960 ha.
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(2) Flood control

The basic concept of flood protection in the Province is, firsily to provide the river dykes along
the Tra Bong, Tra Khuc and Ve rivers for protecting erosion and collapse of riversides and,
secondly, to construct storage dams controlling flood discharge upstream of main rivers stch
as Dac Kia and Hai Gia reservoirs which will be used for multi-purpose.

(3) Water supply plan for Dung Quat Industrial Estate

Exploilation of water resoutces is required for making rapid progress with the national project
of Dung Quat industrial estate and the new town. Unless potentiality and oplimum use of water
resources is carefully studied and clarified, such priority project will face problem.

The F/8 on petroleum refinery No. 1 and No.2 as initial investment during phase [ of the project

it Dung Quat is completed by Pelro Viet Nam and the overall concept plan was made by the

Ministry of Construction. In these studies, water resources development and a detailed water
_supply plan has not been studied.

‘Basic ideas on water resources development for the Dung Quat-Van Tuong industrial estate are
proposed depending upon the phases to meet the increasing water demand for the coming 2000

to 2010 year as follows; _ .

Table 3.11 Pi’dposed Water Resources Development

-~ Altemalive-1 -Utilization of Tra Khuc River Water
Phase 1 ' Utilization of Thack Nahm Irrigation Water -
“ Phase 2 - ... .. Construction of Reserveir o
Option - 1 : - “Tra Cau River ‘ o
. o : NuiNgang Reservoir . L Ve=40 MCM
Oplion -2 Tra Khue River ' ' .
. Nuoe Trong Reservoirs _ _ : V=300 MCM
* Dac Kia Reservoirs _ V=350 MCM
' . Hai Gia Reservoirs . T V=900 MCM
Alteroative - 2 Utilization of Tra Bong River Waler o _
. Option - 1 ¢ Tra Co réservoir : : - Ve=40 MCM
: Option -2 Tra Phoc Diversion Dam and Pumping Station : o
‘Option-3 - ' Npan Mam Dike . ' .

Note : VE=Lffeclive storage capacily, V=Gross storage capacity

" The oplimum plan of water supply will be formulated; basing on; the above alternative studies

. in the course of master plan or feasibility study on water resources development, which should

- include other water sectors such as irrigation, flood control, domestic water, hydropower and
river environment. : ' ' .

Based on initial studies, the Tra Co reservoir is insufficient to supply water to  indusiry.
Moreover, the pipeline from the Tra Bong basin to Dung Quat industrial estate requires a higher
construction cost. On the other hand, three reservoirs of the Tra Khuc river basin have
potential to exploit water resources, but Dac Kia or Hai Gia reservoirs occupy large water
surface area and induce submerged communes forcing selocation of local people. * Therefore,
Nuoc Trong reservoir is considered to be suitable as a major resource for the indusirial estate,
though a feasibility study on this reservoir plan is necessary.



Table 3.12 Water Supply Plan of Dung Quat Industrial Estate

Hem 2000 2005 2010
b Water Demand
(1) Phase-T industrial arca (cu.m/d) 12,020 120,150 120,190
(2) Phase-1 industrial area (cv.m/fd) 6,530 65,330 130,650
(3) New town area (cu.m/d) 3,000 18,000 60,000
{4) Surrounding communes (cu.mAl) 1,110 4,910 6,700
- {8)Conveyance and ether losses (cum/d) 7,250 66,700 101,610
- {6) Tota} water demand at intake (cum/d) 29,910 275,130 419,150
~do-  (cumfs) (0.35) (3.18) {4.85)
{7} Annual water demnand (MCM) 11 100 1530
2. Water Supply - .
{1) Piversien of Thack Nham irrigation water (MCM) 11 1l 11
through B7 canal '
(=25 cu.mls) _ _
(2) Mui Gang  reservoir (MCM) i - : 19 1%
(Ve=40 MCM)} -
(3)1'\uoc Truong reservoir _ - 70 123
(V=250-300 MCM)

" {4) Total _ o 11 100 153

3.4 LONG LIST OF PROJECTS AND PROGRAMMES
WRF-01 Rehabilitation and upgrading projects of‘ existing irrigation and drainage
' _ facilities
' LaNga, Kinh Mon and Ha Thuong reservoirs (Quang Tri Provmce)
- Cam Lo pumpmg station and other 15 lmgahon systems (-do-)

3.  An Trach and Phu Ninh reservoirs and canal systems (Quang Nam Da Nang
Province) ‘

- Tung Loc, Phu Loc Phuoc Ha small scale reservoirs (-do-)
5.  Thach Nhami irrigation systems (Quang Ngai Province)

‘Lien Son arca, So Hoi'and Dien Truong reservoirs, Binh Son d:slncl 40 1 resewom.
Nam Binh reservmr Nam Song Ve pump1 ng slat;on (-do-) -

WRF-02 Water resources and agncuhural development pro_lecta by medlum and small
S scale reservmrs L .

l Bao Dai, Al Tu, Ben Da’ water resources and agncullural development projects
' (Quang Tri Province) _

2. Kheé Ngang water resources and agricultural dcvclopment project (Thua Thien - Hue‘
Province) :

3. Duy Thanh, Dong Tien, Cay Thong, Loc Dai water resources and agncultural
development projects (Quang Nam-Da Nang Province)

‘4. Nui Gang, Chop Vung water resources and agnicultural developmem projects (Quang '
o Ngal Provmce) .

“WR K .03 ‘Lagoon water utifization prOJect in coastal area

1. Master Plan for comprehensive utilization: of lagoon water (Thua Thien-Hue
- Province)

WRPF-04 - Comprehensive watershed management programmies on major rivers

1. Master plan for water resources development and managemem of Thach Han, O Lau,
My Chanh Ben Hai and Hien rivers (Quang Tn Province)



2. Master plan for comprehensive water resources dcvclopmcm and management of the
Huong River basin (Thua Thien-Hue Province)

3. Master plan for comprehensive water resources development and hlanagcment of the
Thu Bon River basin (Quang Nam-Da Nang Province)

4. Feasibility Study on Nuoc Trong multi-purpose water resources development (Quang
Ngai Province)

WRE- 05 Improvement projects for salt-affected areas by salt-water intrusion
1. Ben Hai river northern dyke project (Quang Tri Province)
2. Kien, Nam Long, Vo Xa-Xuan My stone embankment project {-do )
3. Thao Long barrage project {Thua Thien-Hue Province)
4. Duy Thanh barrage project (Quang Nam-Da Nang Province)
5. Hien Luong, Ke My Fuoc barrage project (Quang Ngai Provmce)
W RF-06 Flood protection and improvement of drainage in coastal area -
" 1. Drainage improvement project for Hue-citade! (Thua Thien-He Province)
2. Drainage imp’mvemeni project for Thoa River area (Quang Ngai Province)

| 3 5 A BRIEF DESCRIPTION OF PROPOSED PRIORITY PROJEC S AND
PROGRAMDMES

Among the long list of projects and programmes, the followmgs are ranked al high pnomy
_considering centrat and local governmental policy and needs of urgent implementation.

1. Water resources and agricultural development prOJect by medium and small scale
reservoirs

2. Mater plan for comprehenswc water resources develcrpment and managcmcm of the
~ Huong River basin

3. Feasibility study on Nuoc Trong multl purpose ‘water resources development in '
- Quang Ngal Province '

The abovc each project is summarized as the followmg pro;cct ﬁle Among the above pro_lecls _
© "Water resources and agricultural deve]opment pro;ecl by medium and small scale resen'(nrs "is.

~ .. categorized into agticultural sector.
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Priject Profile

No. : AGR-02 |Sector : AGRI T
Title: Water Resources and Agriculinral Development Project by Medinn and Small Scale
_ Rescrvoirs
Implementing Ministry of Agriculturc and Rural Development
Agencics: .| People’s Cominitices of the four provinces
Dévelopment - ~2000 20002005 20052010 2010~
Phasing: . X . X -
Location: All agriculteral Tand distributed in hills and plain areasin the related four provinces.:

Q.Tri Province; Bao Dai in Vinh linh, Ai Tu in Trieu Phong, BenDa in Hai Lang,
Da Mai in Cam Lo, T.T. Hue Prov ince; Khe Ngang in Huong Tra district,

ON.DN. Province; Duy Thanh in Day Thanh, Dong Tien in Thang Binh, Ca)
Thong and Loc Dai 1 in Que Son,

Q.Ngai Province, Nui Ngang in Duc Pho, Chop Vung in Lica Son

Estimated Cost: US$ 46,000,000 :

Outline of the Project:
' Development Goal :
‘The goal is to hamess and stabilize the farm productivity within the key production arcas
-including flat plains as granary of coastal arcain four provinces where farm infrastruciure has not
yet covered properly, and eventually fulfill target rate of food self sufficiency, with a view lo
eradicating hanger and mitigating miscrable poverty by raising living standard within the area.
Background and Justification;
Due to shortage of investment fund, the basic infrastructure for supporiing staple food production
" has lagged behind the public schedule, hence a strong thrust is '1cutel} reoded including forcign
foan financing resources. As a strategy of implementation, key projects with highest investment
cfficicncy - are . sclected within the  framework of infrastructure construction  for, carly
implementation, thus maximizing the cffect of plunglng preclous investment funds. - Infrastuciure
to be urgeml) creatéd includes; medium and small scale chm group with canals and appustcnant
structures in order to realize double and multiple cropping of paddy, Mood preventive struclures for
rice bowl areas, farm road consohdauon for smooth lranspor( of harvested materials of food
processing to procc<smg mllls cle.. . . : :
Objccu\cs '
I. To improve key agncuhum! basc by lmplcmcn!mg 1mgahon/dmnagc system, slrmgthemng
o fam mIrastmciurc for crops and animal hushandry as well as agro- forestry.
2. To améliorate food crop pmducu\ ity in order to meel increasing demand for food within lhc
area,
3. To contribute sustainable and timely supply of processing materials such as sugarcane lo lhe
~ - mills to minimize waste and deterioration of the harvested materials.
Description:
The project will finance the implementation of middle and small scale dams awaited by bcncﬁc;m)'
fanu population for their beucr farming cfﬁcacncy The project consists of the following
componeats -
= review of feas:bnhh and. prc-fcambal:b smdles prov ided by provincial authonms to dmnv
detailed desipgn ready for unplcmennnon
- major crops ta be coverod arc paddy, rain-fod paddy, industrial and cash crops for nnrkclmg cle.
also such agro-forestry crops as perensiial (ree crops, animal foods and nursery seedlings.
- cstablish closer link with extension and forestry neh\orl\ to coordinate the project with their
~ participation mdcoopemtton : .
Oulpuls ‘ :
1. Incremental bencﬁis from agncullural products as well as from improvement in romal
envirommnent.
2. Eradication of poverly and hunger within the four provinces.
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Project Profile

No.: WRF-01__ | SECTOR : Water Resources
Thite : Master Plan for Comprehensive Water Resources Developinent and Management cf
the Huong River Basin

Implementing Minisley of Agriculture and Rural Development

Agceneics Thua Thica-Hue People's Commitice

Developnient ~2000 20002000 2005~2010 2010~
Phasing X X

Location The stody area covers the Huong River with threc major tributarics of Ta Trach,
| - Huu Trach and Song Bo

Eslimated Cost US$ 4,500,000

Qutling of the Project :

‘Dev elopment Goal :
The goat is to improve Hving environment of the people in Huong river basin in terms of flood
damages, drought, salt water intrusion,

Background and Justification :
The project area has been alfected by foods, clmught and contamination of the river and also a
nomber of valuable historical and cultural asscts in the old city area of Hue are exposed to severe
damages. Comprehensive studies on water resources development flood controt and iniprovement of
environment are urgently ncoded.

Objectives : -
- 1. Toi unprme dramage conditions agamsl floods and prolcci historical and culmral acscts
2. To supply imigation water against drought. :
3. To protect saling water intrusion and Supply fresh water.
- 4. To improve living environment of the river basin,

Description © .
Masler plan study will consist of the following tvo phases
* Phase 1 : Master Plan Study
- . Data collection and review -

- Field survey and investigation

- Formulation of master plan
: Phasc 2 : Feasibility Study ‘

© 1 - Detailed ficld survey ' :

. Dtﬁmtc plan mcludmg dcs:gn cosl csumate |mplemcnlauon prognm and project ev’ﬂuauon

| Oulput o
1. Direction of water resourccs dc\clopmenl. and flood comrol for the Huong riv er basm
2. lustification of priority project ‘
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Project Profile

No : WRF-02 | SECTOR : Water Resources ]

Title : Feasibility Study on Nuoc Trong Multi-Purpose Water Resources Development
in Quang Neai Province o

lmplementing Ministry of Agriculture and Rural Development

Agencies Quang Ngai People’s Commiitee

Development ~2000 2000~2005 20052010 2010~

Phasing ) X - e

Location .| Westem area of Tra Khwe river basin in Quang Ngai provinee

Estimated Cost US$ 4,000,000

Outline of the Project :

Dey clopmcm Geal :

The goal is to achicve job and income gencration by mtroducuon of waler resources dev: elopment
and to alleviate rural poverty.

Background and Justification :
Exploitation of water resources is roqumlc for making a mpld progress of the national project of
‘Dung Quat industrial estate and new town in the Central Vietnam ecenoiny and for producing a great
effect on development of industrial economy nation wide. The optimnum plan of water supply
should be formulated, basing on the above altemative studies including irrigation, flood control,
domestic watcr, hydropower and river environment,

.. Objectives : :
: ‘1. To underiake the fcasnbnhly study of the Nuoc Trong water resources dev elopment project of
~ the Tra Khuc river basin in combination with existing hydraulic facilities,
2. To evalute coonontic benefits and environment impact on each water sectorby introduction of
© the multipurpose water resources de\elopmenl pmject arid also to-evaluate job and mcomc
«  generation of inhabitants.
3. To undertake on-the-job (raining of Vlctnam officials in the course of !hc slud:,

Dcscnpuon
The feasibility study is divided into two phascs :
Phase 1 ; To cary out a pre-feasibility study on the dcs elopmenl and management of “atcr
“resonrces of the Tra Khug river basin w ith identification of water supply for imi gauon
- industry and urban area lll‘llll 2010 year towards Phase I study.
Phase 11 : To undertake the l"easnbltu) stud)' on Nuoc Trong mulu;:urpos:., rescIvolr pro;ccl for
f unpiemcmal:on ‘ : : :

'Output '
. Direttion af water uhh.ranon and allocauon of Nuoc Trong reservoir.

leorsupph plan for Dung Quat industrial ¢state in response to progress of mdusln,, and n s
water demiand.
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CHAPTER 4 DEVELOPMENT ADMINISTRATION

One of the major concerns anmong the aid community and govemments in developing countries

_is how to bunl]d institutions that can produce intended benefits. Inputs, such as capilal, labor
and technology, cannot themselves automatically produce outcomes, such as economic growth

“and/or poveity alleviation. Institution-building is critical for any development program that is
able to convert inputs to desired outcomes. In order to build an eftective institution for the
integrated regional socio-economic development programs, we first focus on the curmrent
“planning and finanicial frameworks for socio-economic development in Vietaam, and evaluate
them from the perspective of project sustainability. :

4.1 IMPORTANCE OF PROJECT SUSTAINABILITY

Project sustainability can be defined as the capacity of a project to continue to deliver its
intended benefits over a long period of time. Recently, there is a growing awareness among
the aid community that special attention should be paid not only to praoject implementation but
also to issues of operation, maintenance, and sustainability. Available evidences suggest that
project sustalnabillty is ‘a serious probiem l*ollowmg phenomena are preva!ent in many
development projects. .

¢  Lack of maintenance funds leads to the deterioration of infrastructure such as roads and
: - irrigation. This may often result in expenslve emergency mamienance operations when
infrastruclure has deteriorated to crisis level,

° ‘Quahty of services is affected both by the deteriorating condmon of plants and
- equipment and by reducttons in project staff who provide extension and other support
services. .

» The deterioration of mfrastructun, and qualny of dehvc(y systems often means that
_services such as irrigation, transport, local health services, and, urban mfraslructum
‘cease operation many years before the expiration of their intended life. ‘

o Accorclmg to a World Bank review of project sustamablhly (1985), only 9 out of 27 of the_

~ agricultural projects could be classified as sustained, 8 more were doubtful, and the remaining

10 were not sustained. Another World Bank analys;s of the: suslamab:lnty of 557 projects, . .

~ audited during the period 1986-88, found that 52 percent of projects were classified as likely to
be sustained, 15% as unlikely, and 33% as marginal or uncertain. Since the assessment was
made at the time of project completion, rather than at a_later point after the project had been
operating for a number of years, one can easily predict that the probability of the project
sustainability is much smaller than those figures.

~ Although there are many factors affecting project sustainability, it is often reflected in the
* financial capability and eftectiveness of the institutional machinery at many levels in a countyy.

4.2 PRESENT CONDITIONS

4.2.1 Institutional framework for developmental: planning in .Vietnam

In Vietnam, development programs and projects are largely handled by the Central
Govemment. The central govemment is responsible for policy making, planning, standards
and development in general. The provinces and local govemments have been delegated
responsibility for construction ™ and its supervision, operation and maintenance -of



progmhls}lpmjects, and supervision of financial viabitity and tariff setting.

Yor example, with respect o the ficld of water supply and sanitation, the Ministy of
Construction is the main institution for designing and implenmenting urban water supply and
sanitation systems and developing sector policies. It also supervises project implementation
through its design companies that traditionally carry out the design and construction of projects
under the control of the Ministey. Other institutions involved at the Central Government level
include the Ministry of Labor and Social Welfare which coordinates the implementation of rural
watcr supply projects, the Ministry of Health that handles quality control of drinking water and
rural sanitation, the Ministry of Water Resources which is responsible for the development and
balanced management of surface water resources. A number of other institutions play more
limited rofes in the sector, concentrated mostly on research, data collection and general -
monitoring of the sector.

The Ministry of Planning and Investment (MPI) also plays a special role in policy making. The
MPI advises the Government on long-and short-term planning. In association with the
Ministry of Finance, the MPI controls capital Investments as well as purchases from abroad.
Thus, the MPI acts as the Government's arm in setting priorities and boosting the development
of various sectors through investments. ' '

There are three levels of local govemment: provinces (as well as towns and special zone),
district (quarter for urban) and commune (block for ucban), At the local level, the Provincial
People's Commiltee is the highest decision-making body and acts as a regional authority under
the control of the Central Government. The provincial People’s Commitiee is headed by a
Chairman, with Vice-Chainmen in charge of different departments. The system of centralized
control mainly operates through the stcong vertical dinks between a particular ministry and the
corresponding department under its control. With respect to the water supply and sanitation
sector, the leading organization in the provincial level is the department for construction and
health under the People's Committee which also links to the Ministry of Construction in the
“center. A commune is the smatlest administrative unit in rural areas: A People's Committee in a
commune administers all aspects of the commune, including socioeconomic development, -
- health care, education and police. A commune usually have one or two primary and secondary
- schools, a clinic, a post office and stations providing agricultural production services such as
rice varieties, festilizer, a tactor repair workshop, a pumping station for irrigation, electrical
transmission stations and storage facilities : : :

- Local governments are responsible for the operation and: maintenance of development
programs/projects, such as the development of water supply and sanitation system. The annual
budgets are approved and have been subsidized by the Central Government, but local *
contributions are normally considerable. : T : L

4.2.2 " Financial Framework for Development Programs/Projects

Vietnam has teaditionally employed a unified budg{:t as a tool io_ implement central planning.
Although Vietnamese govemment has- facilitated the transition towards a market-oriented
economy for the last decade, an essential but neglected part of the transition is a change in the _

:

budgetary and intergovernmental system.

1) Expenditure Allocation

In Vietnam, provincial and district governments account for about one third of total state budget
~ expenditures, The role of local governments is especially important in the provision of social
services, particularly ‘in education and health where they account for more than two-thirds of
- current outlays by the state budget on these sectors. Although higher education and major

- hospitals are managed by the central government, primary and secondary schools as well as.
~ provincial and district hospitals are provincial responsibility. The role of provincial government’
is also impostant in maintaining public investments. Although most capital expenditures are
central, provincial governments finance the high proportion--more than two thirds--of all
current expenditure on economic services.



Despito these important roles played by local governments, the discretion local govemments
have in using resources within their arca of responsibility is very limited. The central

government maintains close control over local spending by various means. _

The size of the local civil service and their salaries are determined by the center. The vast
majority of investment projects must be approved by the central government. The budget
formation in Vietnam also limits the role of local governments in exercising expenditure
decisions.

2)  Budgetary Process

During the third quarter of the year, after consultations with the MPI and various line
ministries, the Ministry of Finance issues guidelinies for preparing the budget which set out
broad economic policy directions, specify the policy parameters to be followed by all spending
departments including the local goveraments, lay down the detailed procedures for preparing
the budget and prescribe the 'norms’ for making projections of revenues and expenditures.
Based on these guidelines, The MPI in consultation with the Ministry of Finance prepares the
~ investment budget on the basis of the proposals received from the provinces and line ministeies.
The provinces and line ministries then make projections of current expenditure based on the
detailed norms specified for each item of expenditure. The Ministry of Finance puts together the
estimates of revenue from domestic and foreign sources and attempts to balance the investment
- and current expenditures with the projected revenues. After two or threc rounds of negotiations
. with the spending ministries and provincial governments, the Ministry of Finance finalizes the
estimates and submits thém to the Prime Minister who then places them in the National
Assembly for review and approval. '

The approved budget is communicated to all spending departments and provinces which in turn
inform the districts. The Provinces give the districts a share in public-enterprise taxes and
directly spend most of the capital expenditures, The main responsibility of districts is to execute’
small investment projects and to maintain the assets within their jurisdiction. Communes retain
10 percent of revenue from agricultural taxes and receive a small grant, mainly for holding

‘meeling. Most development works are directly undertaken by the provinces while minor works
are executed by the communes, often with voluntary contributions by the community itself..

3) - Revenue Assignnie'nf

[n Vietnam, provinces and districts have negligible *own" revenue sources. Bases and rates of
almost all taxes are determined by the central government. Tax collection before 1991 was the
responsibility of the provinces is now centralized. - | . - - -

In order to finance regional development programs/projects, there ar¢ three major public
sources available for local governments: revenues from assigned taxes and user charges, shared
taxes, and transfers from the central government. In 1993, the provinces are assigned the
revenue from land and housing tax, slaughter tax, license fee, segisteation fee, depreciation and
tax on local enterprises, revenue from lotteries, and other minor fees and taxes. Like other
transition economies, local governments was assigned residual tax sources that are generally
aot likely to yield much revenue. L .

Beside taxes and user charges assigned from the central government, provincial govemnient
benefit from tax-sharing arrangements in which the central govemment collects revenue from a
tax and shares it with local governments, For example, in 1993, six provinces of Mekong
River Delta received shares of agricultugal tax (60% to 80%). Such sharing is common in
transitional economies and has emerged as a response to the growing revenue needs of
subnational governments. Tax sharing has the advantage of simplicity, and local govemnieats
are guaranteed sonte degree of revenue certainty. However, it does litile to enhance either
accountability or efficiency. Local governments receive revenues regardless of their tax effor,
and have no responsibitily for seliing the tax rate or base. If they view these revenues as

costless, their incentive to spend efficiently is obviously low. :



Since it is wnusual for the revenuc-raising capacity and the expenditure needs of local
governments to be perfectly matched, fiscal {ransfers arc usually required to close the resulting
gap. This intergovernmental transfers allow local governments to provide services and the
central government to set standards.

The assignment of revenues to the provinces is done on a year to year basis depending on their
expenditure requests, the overall budget constraint, and a series of negotiations b/w the center
and each province. Revenue from cerfain taxes goes entirely to local authorities while other

taxes are shared. The gap between expenditures and “own” taxes at the local level is filled by a
- combination of shared central taxes and transfer from the center. Thus the balance between
revenues and expenditures at the center and in each of the provinces is brought about through
adjustments in expenditures, in assigned revenues, in shared revenucs, and in grants. There is
no fixity or stability about the revemie assignment. Although cach level of government
fornuilates ils own budget, they are not autonomous units because the share of revenues that
each level of government receives is determined by the govemment directly superior to it.

4.3  ADMINISTRATIVE CONSTRAINTS

'4.3.1 Institutional Constraints

Integrated regional development programs/projects are, in principle, - implemented and
mainlained by local governments. For the effective implementation and maintenance, local
governments need to possess sufficient authority to plan and to manage the programs/projects
with enough institutional capability and discretionary funds. Corrent sitvations in Vietnam,
however, are likely to prevent local governments from pursuing their tasks.

The vast majority of all capital projects in the country including commune levet investnient is
ultimately approved or disapproved by the center. Although each level of government
- formulates its own development plan, they are not autonomous units because their plans need
approval from the government directly superior to it and ultimately by the central government. .
- Although the present centralized system ‘of planning administration may be effective in the
- utilization of technical resources and the standardization of quality of plans, the system also
- produce enormous cosls. S : ' S '

*  Where a project is planued, monitored, and evaluated by a central agency, focal
_ organizations are less likely to be enthusiastic to implement and maintain the project.

e thefef lbce‘;lgaild mgionél ‘lével organizations lack an adequate planﬁing “and |
: ¢ management capacity, the .project is unlikely to be sustained. Planning and

- management capacity at the regional and local levels, however, results from the

opportunities provided to these units through decentratization policies and programs.

¢ A centralized mode of decision-making may not provide a structure which allow
- stakeholders to participate in mobilization of resources as well as in identification of
local needs and priorities, which contributes to the sustainability of developmeat

- projects.

e The c:en'tbalized planning system hardly stimulate innovative development planning and
'+ management. An innovative plan may be ignored or discouraged in the process of a
series of approval by upper levels of governments.

. & The centralized approval system of development plans tend to overload the works of
“the central government. This may prevent the central and local governments from
responding in a timely maaner to changes in local investment needs.
4.3.2 Financlal Constraints

Fhe fiscal situation facing many local governments in' Vietnam is that local governments have
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