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[. INTRODUCTION

1. Background

This national level review is designed to suppbe tievelopment of the Viet
Nam — Netherlands Water Partnership on Water favdFand Ecosystems. The
partnership is between Viet Nam’'s Ministry of Agriture and Rural Development
(MARD) and the Netherlands Ministry of Agriculturé&ature and Food Quality
(LNV). IUCN has been asked to coordinate the Rastmp development process,
including through undertaking studies that willndiéy strategies for the management
of water resources that balance agricultural prodoovith the maintenance of the
integrity of critical ecosystems that depend ongadd¢e water flows.

It will build on the overall strategy of the glob&Vater for Food and
Ecosystems Programme, which seeks to promote asysiems approach to
agricultural production and a productive serviceppraach to ecosystems
management. This will in turn provide a basisdasuring more effective synergies
between agriculture and ecosystems, the two lawgaigr users, within an Integrated
Water Resources Management (IWRM) framework.

Water for food and ecosystems (WFE) forms a spesiib-set of the broader
IWRM approach. IWRM is concerned with a holistiteigrated approach to water
resources management, with a specific focus ondauaiing and integrating the
water demands and impacts (in and outflows) ofiifferent sectors and stakeholders
in a congruent IWRM management plan at the rivairbacale. Special focus herein
IS given to match water demand of the multiple @ectand stakeholders with
available supply at the river basin through intéggtaand multi-stakeholder
coordination and management plans.

The approach to the WFE Partnership will be to dwl consensus on
innovative approaches to balancing production arstieability through developing
the knowledge base and the involvement of key b@kers in dialogue and
discussion. Phase 1 of the development of the \WBEnership is focused on
enhancing the knowledge base on water-food-ecaosgsteteractions, including the
identification of interventions that have the pdiginto enhance synergies between
ecosystems maintenance and food production indhditons of contemporary Viet
Nam.

The Review complements case studies that were difaeyn appropriate
projects/programmes that have been or are beindemgmted throughout the
country. The purpose of the case studies is totiigemechanisms through which
main areas of water management, which are tradifiprapproached as single
purpose management regimes, can be enhanced tméauore integrated, multi-



stakeholder based management systems in whichrignead activity is maintained
and improved and at the same time linked watersudp® activities are also taken
Into account in management decisions.

The specific aim of Phase 1 of the WFE is to idgrand develop innovative
practices in water use and management for thewdtgnie and environment sectors
that can: a) alleviate the water demands and pes$ol the river basin — especially
for agriculture, while; b) securing an adequateelesf (water) productivity. The
focus is on how agricultural water use and proditgti can become more
environmental (and IWRM) friendly, while retainingequired (economic)
productivity; and co-exist and actively support legtcal sustainability and/or
rehabilitation.

The explicit aim of the WFE approach is to develpernatives to the
traditional zero-sum trade-offs between agricultuneater supply, industry and
environment that are typical for many IWRM scensyiby fostering innovative
approaches and practices in which agriculture andr@anment can co-exist while
maintaining agriculture and ecological productivégd value. The approach is to
assess the potential for “scaling up” managemetmbmpidentified in the case studies
for national replication through the analysis ofe tmational-level water-food-
ecosystems situation and the review of the exigimigy, institutional and legislative
framework for water, ecosystems management andgomaliction.

2. Objectives
The Purpose of the National-Level Review is to miefthe scope and policy
context for the development of the WFE approactii@t Nam.

The Objectives of the National-Level Review are:

- To assess the policy, legal, regulatory andtunsdinal environment within which
a WFE approach would be implemented.

- To provide an overview of the national situatior water resources, food
production and ecosystems management.

- To assist with the assessment of the potentalthe replication of management
options identified through the WFE case studiesnaitide.

3. Methodology

3.1 Approach

The review is conducted under the team-work approaneaning it is
coordinated by one institution which has developkxse cooperative relationship



with other partner institutions and experts antesebn the inputs from the partners.
The review is carried out in a participatory natuni¢gh the engagement of not only
research institutions but also concerned policy a®tision-making agencies
throughout the review process.
3.2 Methodology
The following methods were used for conductingréhaew:
- Desk review of existing materials, policy andagtgy documents
- In-depth individual interviews with a check-lsft questions
- Analysis of findings from four case studies
- Focus-group and routable discussion and forurh vget policy agenda
- Policy dialogue with key stakeholders discussimial findings
4. Organization of the Research
The Review is coordinated by NISTPASS and was gotadl under the close
guidance and supervision of the VNN-WFE working wgroand IUCN/SEI/WUR
advisors.

From the Working group From the advisors
Ms. Ha Thi Thanh Van ICD MARD Prof. John Soussan

Mr. Pham Quoc Hung DWR MARD Dr. Gerardo van Halsema

Ms. Nguyen Thi Minh DOA MARD Prof. Le Thac Can

Mr. Hoang Xuan Huy MONRE ICD Mdm. Do Hong Phan
Mr. Nguyen Tuan Quang DWRM Mr. Ly Minh Dang
MONRE

Mr. Nguyen Quang Thao DOST MOIT

The ‘Review core team’ is comprised by the follogvipersons/institutions:

Focal institution: National Institute for Scienaadal echnology Policy (NISTPASS)
Case-team leader: Dr. Bach Tan Sinh

Partner institutions:

1. Institute of Policy and Strategy for Agricultueand Rural Development (IPSARD)
2. International Cooperation Department, MinisthyAgriculture and Rural
Development (ICD MARD)

3. International Cooperation Department, Ministi\Natural Resources and
Environment (ICD MONRE)



4. Department of Science and Technology, Ministrgriculture and Rural
Development (DOST MARD)

5. International Cooperation Department, Ministiyraustry and Trade (ICD
MOIT)

6. Electricity of Viet Nam (EVN)

7. Vietnam Institute of Fisheries Economy and PilagiVIFEP)

8. Institute of Water Resources Planning (IWRP)

9. Institute of Water Resources Research (IWRR)

10. Vietnam Water Partnership (VNWP)

11. Vietnam Environment and Sustainable Developriratitute (VESDI)
12. Water Resources Conservation and DevelopmeARECODE)

5. Structure of the Report
The report consists of 4 chapters..



CHAPTER I:
GENERAL STATUS OF NATIONAL WATER RESOURCES

Water, food and ecosystem are three important fectdated to nature and
society. In fact, people do not understand weligmore this relation in the sector
appoaches. More over, natural and agricultural ystems are the biggest water
users. The challenge for each country in over thddns how to balance between the
demand for economic development and food securitil sustainable ecosystem
development. This challenge is more difficult ir tthird world countries which are
now facing with poverty and food security issuesl éme economy is agricultural
based and mainly depended on the consumption afalaesources. Therefore, the
study on the relationship and interaction betweatew food and ecosystem is the
key for the success of the current internationatmittement.

Vietnam is the agricultural based country with mtran 80% of population
live on agriculture production. For agriculture d®pment, Viethamese farmers
have recognized the very important role of water fimod production revealed
through their proverb “Water, Fertilizer, LabourdaiVariety are important in
descending order respectively”. A numbers of itiiga canals had been constructed
such as Nhu Nguyet, Dao and Moi canals etc, thee dgjkstem also had been
constructed under Ly dynasty for agriculture protecand human life.

Since 1960s, the Government of Vietham has beestruated a lot of big
irrigation systems for agriculture production, thesrgiation have contributed to
bring Vietnam from the rice importer to be the settargest rice exporter and ensure
national food security.

Beside these positive effects, we could not saywosd about the negative
effects on environment, ecosystem such as water, eebsystem and wetland
environment etc..

|. General Introduction of W ater Sector in Vietnam
Vietnam has a gross area of 331,6902kwith population of around 84.1

million (2008), population density of 242 peoplaeh% Over 75% of Vietnamese
population are living in rural areas. Ratio of aghure in the national economy in
2003 was 22%. In recent years, economic growthiefndm is stable at rate of 7.5%
per year. In which agriculture is constantly inae@ with rate of 4-4.5% per year.
Vietnam is a big agricultural product exporting nty (such as rice, coffee, rubber,
pepper, cashew etc.). Agricultural developmentast lyears not only made national
income increase, food security, poverty reductian &lso contributed to social
stability, environmental protection



Vietnam has achieved remarkable economic growthraddctions in poverty
over the last decade, from about 58.1% in 19923t@% in 2004, and an estimated
22.0% in 2005. Gross domestic product (GDP) peitadpcreased from $288 in
1993 to $622 in 2005, with a marginal increase rniaquality. Strong economic
growth has been accompanied by increasingly rapignization and significant
increases in wages and quality of life. Howeveis growth has included some less
positive changes, such as high rural-urban migraaad is placing heavy pressures
on the country’s dilapidated infrastructure andileanatural resource base.

Vietnam is located in a tropical monsoon zone. \Wigsources potential is at
moderate level. Annual runoff is about 844 billicubic meters, of which 323 billion
cubic meters are generated inside the country,52idbillion cubic meters come
from oversea countries. Groundwater source hasndignpotential of about 1500

m3/s. However, water distribution is uneven in boflace and time. 75-80% of
annual runoff is concentrated in 3-4 months of naichy season. While runoff of 3
months in mid dry season is 5-8%. Therefore, wat@rtage, drought and water
logging often happen with increasing, complicateekious trend in most of areas
within the country.

Although Vietnam is a high rainfall country, aveirag 1,940 millimeters per
year, it is not rich in water. Increasing competitifor reliable water resources may
constrain economic growth and the creation of inedd opportunities. Currently,
average annual per capita surface water avaikalihit generated within national

borders is is about 3,840 cubic meters3\nbased on water resources generated
within national borders. Vietnam can be consideaedater deficient nation and is
predicted to face increasingly difficult challengegh water resources in the near
future. Allowing for projected population growthdataking the expected impacts of
climate change into consideration, average annu&al gqapita surface water

availability will be approximately 2,830 $nby 2025. Cross-border river flows

increase the projected water availability to abB660 n3 per capita, but this figure
disguises substantial seasonal and spatial digsaribroughts are frequent and
prolonged, and nearly two thirds of the surfaceewanflows from neighboring
countries are concentrated in the Mekong Riverldelt

Demands for water resources are growing rapidly,juet for extraction but
also for increasing hydropower generation to sattbe expanding economy and
growing population. Groundwater is increasinglgdi®oth in rural areas and major
urban centers, in some areas groundwater leveldallnreg dramatically in some
areas, resulting in land subsidence and its turdatmage to infrastructure. Some
groundwater sources have elevated levels of arsenic
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The crucial role of water in the nation’s sustalealevelopment, human
health, and life has not always been fully apptedaits value as a scarce natural
resource and economic good has not always beemgmieeda. As a result, the
protection and management of water resources hHdseeo given adequate attention.
An earlier review of Vietham’'s water resources i898-1996 helped identify
problems and the range of options available to aoree them. The review
formulated strategies to help guide the Governmentestment programs.

The water sector still faces substantial challengeduding (i) increasing
competition for heavily committed freshwater res@ag; (i) increasing pollution of
rivers by industrial, municipal, and agriculturalusces; (iii) increasingly severe and
frequent natural disasters affecting a rising nunddepopulation living in disaster-
prone areas. These challenges highlight the urgkmmdyne Government to complete
sector reforms to separate the tasks of regulatiefivery of services, and policy
leadership in the water sector. Groundwater isgoektracted at unsustainable rates;
few water service providers operate in a finangiglable way; much of the existing
water management infrastructure is in poor repagr r@eeds to be replaced; and most
suitable agricultural land is under irrigation witiminishing opportunities for
increasing production. Furthermore, developmeriasic water services has not kept
pace with economic growth, leaving around one thifdthe population without
adequate water supplies and two thirds of the @djom without sanitation. Vietnam
is on target to meet Millennium Development GoalD@®) (halving the number of
persons without access to safe water and sanitatiomban areas) but progress in
rural areas remains behind target.

The Government has made substantial progress erwattor reforms since
1995. Specific reforms include (i) passage of tha/lon Water Resources in 1998;
(ii) establishment of the Ministry of Natural Resces and Environment (MONRE)
in 2002; (iii) establishment of the National Wateesources Council (NWRC),
chaired by the deputy prime minister, as the wakrtor apex body; and (iv)
adoption of the sustainability concepts reflectadthe (a) National Strategy for
Environmental Protection; (b) Strategic Orientatifom Sustainable Development
(Agenda 21); (c) National Water Resources Strategiard the year 2020 (NWRS);
(d) Law on Water Resources; (e) Law on EnvironnlePtatection; and (f) adoption
of a rural water supply and sanitation strategyoWing the multi-funding agency
review of the subsector in 2005. These actionseptean important shift toward
recognition of the importance of a sustainable laealthy natural resource base. Such
recognition is a critical ingredient in the Govemmtis efforts to achieve sustainable
socioeconomic development.

In its NWRS, the Government defined the main olbjestfor the water sector
in the next 15 years as the protection, efficierpl@tation, and sustainable
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development of water resources on the basis ofnated and unified water resources
management. The Government intends to meet wateantis for people’s living and
socioeconomic development, while ensuring natialedénse, national security, and
environmental protection as the country’s indubs@ion and modernisation
proceed. The Government is encouraging proactieegnmtion to control and mitigate
the adverse impacts of water-related disasters,lewteveloping multisector
industries that utilize water resources. Vietnaraces high priority on improved
international cooperation and the harmonious shaofrwater resources.

Vietham faces a number of challenges in the fiefldwater resources
management. In the rural sector, many irrigatiosteays suffer from low efficiency,
and their management by irrigation management campas not cost-effective.
Non-irrigation uses of water in rural productior avidely neglected in development
programs. Systematic challenges remain in the waipply, sanitation, and health
field despite recent reforms. Natural disasters areoncern in many parts of
Vietnam, with flash floods, landslides, and coastalsion common in coastal areas.
Water shortages occur frequently during the dryseeaand saltwater intrusion is
advancing into coastal plains and delta areastitighpbpportunities for extraction of
water for agricultural, domestic, and industriagésisThe high regional, seasonal, and
annual variability of water supply is likely to lmoe more extreme because of
climate change associated with global warming.U@iolh of surface and groundwater
IS emerging as a problem in many river basins kseai population growth and
rapid industrialization.

The water sector in Vietnam is characterized byragrhented policy and
institutional framework, with a wide range of padis affecting the sector and a
history of poor coordination among ministries sastthe Ministry of Agriculture and
Rural Development, Ministry of Natural Resourcesl &nvironment, Ministry of
Construction, and Ministry of Health. There are tigatar concerns over
responsibilities for river basin planning and IWRMnks to wider national poverty
reduction, economic development, and institutioreibrm policies and processes
(including decentralization, comprehensive Pov&eduction and Growth Strategy,
socialization, and 5-year planning system) are @asorly developed, so the full
developmental impacts of water management are aofterealized.

At the same time, the Government provides subsiamyvestment funds for
irrigation, flood protection, and hydropower deysteent. National poverty reduction
programs, such as Program 135 and the Rural Walysand Sanitation Program,
also include large investments in water servicéerd@ have been a number of reform
initiatives, including establishing river basin armgzations, introduction of
participatory irrigation management, and developmeh province-level water
strategies. However, to date, these have beeretinnit scale and impact and are yet
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to be adopted nationwide. Sustaining economic droint Vietham will require
continuing investment in the water sector.

Il. National water resources status

1. Surface water source

In Vietnam, surface water sources include directewaources inside the
country and external sources flowing into Vietnamotigh large inter-state river
systems, e.g. Red River, Ma River, Ca River, Mek@ngr...

Total river basin area is 1.167.000%mf which the area of outside country’s
basin is 823.250 ki(Mekong River basin of 724.000 knRed River of 300 kf
Ma River of 10.800 kif) Ca River of 9.470 kfn rivers in Eastern South of 6.700
km?, Bang Giang-Ky Cung River of 2.658 Rm

Total annual flow of Viethamese river basin reachep. 843 billion m3,
however only 323 billion m3 originates from Viethand the remaining amount of
520 billion m3 (about 61%) externally comes in. iRall & flow on each basin is
summarized in Table 1.1.

Table 1.1. Annual rainfall characteristics and flow on river basins

Basin Yearly |Yearly flow
Or. River basin area rainfall  |W, (10°m°)
Flv(km?) |Xo (mm)

1 Ky Cung 6.352 1.500 3,70
2 Bang Giang 4.000 1.746 3,62
3 Quay Son 370 1.550 0,36
4 Rivers in North-East region 3.744 2.560 5,21
5 Thai Binh River to Pha Lai 12.700 1.320 8,64
6 Red River Delta 13.000 1.690 11,3
7 Red River:- External 81.200 1.500 52,9

- Internal, to Viet Tri 62.100 1.980 63,6
8 Ma River:- External 10.800 1.400 3,9

- Internal 17.600 1.640 14,1
9 Muc River + Yen River 2.810 1.750 1,75
10 Ca River:- External 9.470 1.400 5,32

- Internal, affluent included 20.527 2.000 20,20
11 Rivers in Quang Binh prov. 7.977 2.420 17,0
12 Rivers in Quang Tri prov. 4.369 2.600 7,11
13 Huong River and its affluent 3.298 3.050 8,60
14 Thu Bon River 10.350 2.780 21,0
15 Tam Ky, Tra Bong, Tra Khuc, Ve 8.935 2.580 19,3
16 Kone River and its affluent 7.204 1.700 7,23
17 Cai River in Khanh Hoa prov. 1.048 1.700 1,06
18 Cai River in Nha trang + affluent  2.942 2.100 4,31
19 Basin of Ba River 13.800 1.740 9,87
20 Rivers in Ninh Thuan & Binh9.567 1.200 443

Thuan prov.
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Basin Yearly |Yearly flow
Or. River basin area rainfall  |W, (10°m°)
Flv(km?) [Xo (mm)
Small rivers 3.033 1.200 1,40
21 Dong Nai River System -6.700 2.160 4,00
External
- Internal ¥am Ca Dong, Tay) 37.400 2.200 33,8
22 Mekong River System :- External 724.00| 1.400 452.8
0
- Internal 70.520 1.800 55,1
Total 843
- External 520
- Internal 323

In Vietnam, there are over 2,000 rivers with lengttover 10 km including 8
big rivers which have basin areas larger than IDlF of each. The total runoff of
surface water in the territory of Viet Nam is ab832.67 billion niyear, in which
water produced in Vietnam is 311.5 billiorf/grear (accounting for 37.4%) and 521.2
billion m®year is water from outside of Vietnam’s borderciamied 62.6%). There is
60% of surface water under the Mekong River Detid aver 20% belongs to the
Red River and Dong Nai River. Water is not distrdglievenly, concentrated mainly
in the rainy season. The total runoff in dry seasomnly 194.5 billion rYyear,
accounting for 23.36% of average annual runoff.

Total active capacity of reservoirs in Vietnamagproximately 37.03 billion
m®, of which around 29.9 billion ™ (get round 30 billion ) belongs to
hydroelectric reservoirs. There are 9 reservoitth wier 1 billion ni of each active
capacity, total of them is 24.4 billion®mThere are 90 reservoirs with containing
capacity of over 1 million fh

There are 6 water basins dependent or relatecetouthoff of other countries,
such as Bang Giang - Ky Cung, Red River, Ma Ri@ax River, Dong Nai River and
the Mekong River Delta. Nearly 40% of the run€dftlee Red River is from China;
more than 10% of runoff of Dong Nai river is fronaifBbodia. Vietham has not been
able to control the use of water from outside.hé tupstream water sources are
thoroughly exploited in other countries, Vietnamllwe affected significantly.
Distribution of water resources by river basinshswn in Table 1.2

Table 1.2: Distribution of water resources by riasin$’

Water volume in dry season
. : Natural water| (including active capacity and
No. River basin 3 . . ! )
(m°/person) | water diversion for inter-basin)

(m%/person)

1 Bang Giang - Ky Cung 6728 1725

2 Red River - Thai Binh River | 4833 1858

3 Ma 4107 1418
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4 Ca 6051 2691
5 Gianh 12417 3517
6 Thach Han 7031 2344
7 Huong 5885 2746
8 Vu Gia - Thu Bon 11412 4105
9 Tra Khuc 7307 2531
10 Kon 4616 1737
11 Ba 6968 2143
12 Dong Nai 2798 1093
13 Southeast River Group 3205 888
14 Se San 17496 9729
15 Sre Pok 6958 2183
16 Mekong River Delta 27719 6292

Surface water resources are not distributed evarthye territory of Vietham and
fluctuated strongly over time, so a lack of fresit@v are now occurring in many
places, especially in the north mountainous arelacaastal plain. This status will be
more severe in the next century when water demasréases extremely. Activities
of people living in water basins have been bad ctezhon environment, ecology in
general and water resources in particular. The ninalbed exploitation, forest
burning causing erosion and, degeneracy of lanvdelisas water source exhaustion,
floods, droughts are increasing trend and moregeriThe improper exploitation and
use of water resources also cause water loss asté.we present, many people still
consider water as "the heaven-sent" and use itapeously; they are lack of sense
of saving and protecting water resources.

2. Ground-water source
Reserves of ground-water in river basins of Vietrieawe been defined:
= Nation-wide, total reserve of natural moving flow Bpp.
195.666.650 riiday, equivalent to 2.264¥s;
= Total ground-water reserve of (A+B) level is 98@506°7/day;
= Exploitation reserve of C1 level is 2.400.00&/day, C2 level of
10.400.000 rfiday;
The dynamic reserve and groundwater flow modulesach river bain is
presented in Table 1.3
Table 1.3. Dynamic reserve and ground water flowduneo

River basin Natural moving | Groundwater
reserve(m’/day) module (I/s.knf)

Bang Giang-Ky Cung 3.296.160 2+5

Quang Ninh coastal line 1.907.712 1,5+ 7

Lo River 61.846.063 3+ 7

Da River 16.597.267 3+10

Thao River 6.428.160 37

Cau River 1.823.472
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Thuong River 1.149.120 2+5
Luc Nam River 99.100 2+3
Northern delta 7.180.539 0,5
3+10
Ma River 6.082.560 2-5
Ca River 11.001.605 2+5
Nghe — Tinh coastal line 2.409.005 2-10
Binh — Tri — Thien coastal line | 6.569.683 2:10
Thu Bon River 103.500 6+13
Quang Nam — Binh Dinh coastal2.797.200 3+-10
line 4.173.000 1+5
Ba River 5.441.040 5+ 6
Se San River 10.402.560 3:5
Srepok River 2.422.472 1=5
Thuan Hai coastal line
La Nga River 3.062.448 710
Dong Nai River 24.231.312 5+10
Be River 3.097.440 57
Sai Gon River 3.246.480 5-10
Vam Co Dong River 2.651.616 3:5
Vam Co Tay River 850.176 9k

The investigation, exploration of groundwater hast feen conducted
completely, only in less than 20% of country's afsecording to results of survey of
groundwater, total amount of dynamic groundwateserees is about 112 million
m°/day, usable reserves of groundwater rated levielahout 1,282 thousand*fuay,
level B is about 1,251 thousand/day, level G is about 2,784 thousand*fuay and
level G, is about 18,534 thousand’/dmy. It is estimated on 2000°s, equivalent to
62.8 billion nilyear. According to preliminary assessment, theatgneotential
groundwater areas are in the Red River Delta ath®m (see Table 1.4). The areas
where the demands for groundwater use are big Gastal cities, the provinces of
Southeast, Central Highlands and South CentralstCdaese regions exploited
groundwater primarily for uses of irrigation and nuestic purpose, partly for
industry.The rate of contribution of groundwater to surfacger in three-month dry
season is very significant, the highest rate int@&rlighlands and Southeast is 0.95,
Northwest and North Central Coast is 0.94, Northe&a8.93 and the lowest rate in
South Central Coast is 6?9

Table 1.4: Distribution of groundwater reservegdéyions on the whole of Viet Nam

D .
. Area yhamic Potential usable
No. Region (km?) reserves reserves (fiday)
(mPiday) Y
1 | Northwest 35,530 15,516,332 15,521,338
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2 | Northeast 66,434 27,952,643 27,995,374
3 | Red River Delta 8,204 6,795,588 17,191,162
4 | North Central Coast 51,095 18,160,909 15,830,784
5 | South Central Coast 44,245 12,283,053 12,839,864
6 | Central Highlands 54,701 18,009,389 18,009,388
7 | Southeast 9,009 1,615,642 1,642,349
8 | Mekong River Delta 35,780 11,905,586 23,843,731

Entire of country 304,998 112,239,142 132,873,99C

3. Water quality

Surface water quality

According to the Vietnamese standards (referredstofCVN 5942, 1995),
surface water quality is classified into two catégg Class A and Class B. Surface
water of Class A quality is good enough to be use@ supply source for domestic
use, after proper treatment. Class B water can ds&l dor purposes other than
domestic use. These surface water quality stasdaetde developed by the Ministry
of Science Technology and Environment. Domestitewstandards have also been
prepared by the Ministry of Health, including stards for drinking water issued in
April 2002. In addition, each ministry has its owector standards applicable for
sector activities.

Studies since 1991 indicate that the surface wat&fietham is generally of
good quality. In rivers where surveys are conducidost every indicator meets the
standard for Class A water for domestic supplyl ath meet the standard for Class
B, water for other purposes. Such indicators as BBGiDlogical oxygen demand),
COD (chemical oxygen demand) and others are ofvallby Vietnamese standard.
However, in places where industrial and domestictes are discharged, many
indicators exceed the acceptable level. For instaimcthe section of the Red River
from Viet Tri upstream the river receives heavilyllpted effluent from intensive
industrial activities. The COD is 2.37 times aB@®D 3.83 times higher than
acceptable levels. Water pollution mainly occursunban areas, industrial zones,
traditional trade villages, and major residentia@as. Major sources of pollutants are
domestic and industrial wastes discharged to operals that contain rain water,
production and domestic waste water. All physical &iological indicators of water
sources in the major cities of Hanoi, Ho Chi MintyCHai Phong, Da Nang, and
Hue exceed the allowed levels.

Water in urban areas, industrial zones, and haaiftligrllages is even more
seriously polluted by liquid and solid waste. Imgka cities, hundreds of industrial
factories have contributed to water pollution dwe their lack of waste water
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treatment facilities. Water pollution due to intlied production is very serious. For
example, in the garment and textile industry angepaproduction, wastewater
contains an average pH of between 9 and 11; BO),&0spended solid indicator
exceeds the acceptable level by several times.omeschemical and mineral
industries, cyanide in wastewater is 84 times highan the standard,,B 4.2 times
higher, and NK84 times higher, all of which creates seriousuyimh for the surface
water in the area.

Industrial development without appropriate envir@mtal protection measures
Is seriously polluting the surface water in mangaltons. For example, in the Cau
River at Thai Nguyen City, the Thuong River at Bziang Bridge, the Cam and Tam
Bac Rivers in Hai Phong City the water quality tatdrs exceed the standard by two
to ten times for Class A water.

Water in central area rivers is of fairly good gtyalWater upstream and in
mid-reach is at a Class A level by TCVN 5942-199t{namese Standard). These
are major sources of water for domestic and inchlsises. They are the Vinh Phuoc
River in Dong Ha, the Huong River in Hue, the Twah River in Da Nang, and the
Tra Khuc River in Quang Ngai. However, their doweat reaches are polluted by
waste from industrial factories and urban areasllting in Class B water level
standards.

In the south, BOD and COD indicators in the Dong, Nam Co, and Saigon
Rivers are from 10 to 15 times higher than Vietrsastandard for Class A water, and
two to five times higher than that for Class B waléne water quality deterioration in
southern rivers is shown by low pH, for examplethe Saigon or Vam Co Dong
Rivers, the pH levels are between three and five.

Groundwater quality:Basically, it meets the requirements of use, iicig
domestic water supply. However, because the esiloit and use of groundwater is
excessive permit and lack of planning, it causestaroination, salinization and
drawdown of groundwater level, even difficult reeoy, typically in big cities, large
urban such as Hanoi, Ho Chi Minh City, Central Hagids and some areas in the
Mekong River Delta.

PH degree of groundwater in the territory is witthe limits of 4.5-8.5,
mainly in the 6.5-7.5 range (3). The regions with 6.5 are quite large from Quang
Nam to the Southeast, there are mainly unconfimedrglwater because content of
carbonate in soil contains water and dust in theasiwell as in low soil layer. In
some exploited mining areas in Northern such asimh@, Na Duong coal mines,
several ones in Quang Ninh and some other witmgtiacid activity distributing
from Da Nang to the south, pH also decreases &veh lower in some places. This
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phenomenon is mainly caused by the oxidation ofessutphide of metals in the soill
of mines and dumping site.

Total dissolved salts or total mineral content @itev is limited< 1.0 g/L, so
the low-concentration groundwater part should dg oansidered by this level. With
TDS < 1 ¢g/L, almost chemical components achieved thecibpe criteria.
Particularly, the amount of chlorine often excesl€riterion when the groundwater
in the plains has TDS > 0.8 g/L. Most of the reswf the analysis of element
components of groundwater in different water miskeswed that their contents (Cu,
Pb, As, Hg, etc.) are smaller than the limit formssion to use water for domestic
purpose.

4. Impact of climatic change to the water sources

Global and regional climate has been and are chgngibnormally; storms,
flood and drought happen at more frequent basis saverely which create huge
change to the water source and serious impacetedbio-economic activities.

4.1. Annual flow

- Red River Studies on variations of rainfall and temperashew that:

+ Case 1: If there is an increase in temperatumé’ﬁ:, rainfall of 10% in wet &
dry season, then annual flow increases 6%, drymluces 10% and flood peak increases
12%.

+ Case 2: If there is an increase in temperatufex€, 10% reduction of rainfall
in wet season and increase of 10% in dry seasem ainual flow reduces 13%, dry flow
reduces 13% and flood flow increases 15%.

+ Case 3: If there is an increase in temperatum‘ffﬁ:, 10% reduction of rainfall
in wet & dry seasons, then annual flow reduces 1#Ydlow reduces 15% and flood flow
increases 5%.

- Mekong River:

+ Case 1: If there is an increase in temperatuB®@fand rainfall of 20%, then
annual flow reduces 4%, minimum flow reduces 2%0odl flow increases 15%.

+ Case 2: If there is an increase in temperatuB®@fand rainfall of 25%, then
annual flow reduces 15%, dry flow reduces 16%,dl8ow increases 19%.

+ Case 3: If there is an increase in temperatur@®fand 10% reduction of
rainfall, then annual flow reduces 15%, dry flowduees 24%, flood flow reduces
7%.

Research results show that if rainfall reducesainyr season, the annual flow
reduces from 10-20%, dry flow reduces from 10-2B8%ax flood flow will increase
10-15% in the Red River, 10-20% in Mekong Riverd#ily max rainfall increases
25%, current flood frequency is 1% and future fegwill be 5%.

4.2. Sea-water level
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Sea-water level in Vietnam is under the impact lohatic change, EI-Nino,
storms and tidal mode. In current observation demis) there can only make
assessment on the change of sea-water level atleng@tnam coastal line.

- Observation data at Hon Dau station (Hai Phongind 1957-2000 period
show that sea-water level has increased 3,4 mm/year

- EI-Nino also creases certain impact to the se@wlavel: in many years
with EI-Nino, sea-water level is lower than averémeel of 2+ 10cm (at Hon Dau), 3
+ 6¢cm (at Quy Nhon), 4 10 cm (at Da Nang), 1+ 3cm (at Vung Tau).

Increase of water level results in huge impaché&dhange of coastal water level:
at the outlet of Red River, the increased watéudé may reach 2,5m, at Mekong River
of 0,8m.

It is estimated that by the year 2010, water lenay increase by 90 cm. If the
dyke system is not reinforced & heightened, abqg&triillion ha of the Red River
Delta and 1,5-2,0 million ha of Mekong River Deltdl be submerged. The capacity
of flood drainage will be reduced, there should enawrease of drainage through
motive power with 2-2,5 times. Drainage pumpingamaty for Red River Delta will
be 1.000-1.500 MW and concurrently more summersantucrops should be
switched.

The area of mangrove forest in the Red River andkadvig Delta will be
reduced and 25-30 million m3 of timber will be lost

In summary, the changes of climatic factors wilideto the change of water
sources. Current water sources range around &4&130and estimated data in the
year 2025 will be 807.£am*, 765.16m®in 2070 and 722.£f° in 2100.

Total existing quantity of water in dry seasonppal02.18m? estimated data
in 2025 is 89.14n°, 76.10m® in 2070 and 72.2@° in 2100.
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5. Actions for Climate Change Adaptation

Climate change is expected to alter the currenoffuand rainfall regimes.
MONRE has estimated increased mean annual tempefatuiVietnam from climate
model simulations under a range of emissions s@lafhe Intergovernmental
Panel on Climate Change report produced in 200Viges the following predictions
for Vietnam, for the period 2080-2099, assumingnegedium” emission scenario,
based on the results of 21 Global Circulation Med€CMs):

() An average annual rainfall increase of about, 5%th the increase being
higher in the north than in the south. Note tharéhwas considerable variation
between GCMs, with some predicting much largeraases, and some predicting
decreased rainfall in parts of the country andhvenNMekong headwaters;

(i) An air temperature rise of 2 degrees C. Agd#iere was a marked
variation, with some GCMs predicting increasesta4°C; and

(i) Most models also show that, on average, amedase in rainfall will more
than counterbalance the higher evaporation caugéehtperature increases, with the
result that an average increase in runoff is ptedjcof the order of 50 mm/annum
(approx 5% increase).

Most of the increase in average annual rainfalljpted by GCM models is
expected to occur in the already wet months ofyte, with only a minor increase
over the dry season. The result would be that gazsanal variation in river flows
would increase, with a greater variation in ruraifthe seasonal scale. The frequency
of dry season water shortages may also increasmgube of higher dry season
evaporation rates. The higher temperatures wiltelmse plant water requirements,
increasing the dry season crop water demands. s ohange expected is higher
intensity of rainfall which will exaggerate the cemt issues in Vietnam regarding
natural disasters in general, and some new risiesss particular such as dam safety.

Recent UNDP and World Bank reports indicate thatham is one of five
countries world-wide most vulnerable to sea-lev& |as a result of climate change.
In a scenario of world temperature increases ahdrarise in sea level, assessments
have determined that Vietham would lose 5% ofsitand, 11% of the population
will be seriously affected, agricultural productisrould decrease by 7%, and the
GDP would decrease by 10%. Sea level rises in ssmews would have very major

consequences. A 1m rise would flood more than D@62 of the Cuu Long Basin,
representing some 38% of the land in the basinu(Ei@8). Bn Tre and Long An
would lose nearly half of their land area. Sealleige has further consequences such
as coastal erosion, higher flood levels.

In down-river areas, increased salinity in riverutis and groundwater in
near-shore areas, higher failure risk for river awh dikes, extensive drainage
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problems and extended crop inundation, and highlenity intrusion affecting fresh
water intakes.

In December 2007, the Government issued Decisior60IA007/NQ-CP to
assign MONRE to collaborate with other Ministriegl&Sectors to develop a National
Target Program (NTP) on Climate Change Adaptationsearch for international
assistance for the Program, and to submit it toRhee Minister in the Second
Quarter of 2008. The NTP program has six objectives

() Identify Climate Change (CC) features of Viaimdue to global CC;

(i) Assess CC impacts on national, provincial tsed development plans and
programs;

(ii) Identify the needs for adaptation to potehimpacts of CC;

(iv) Develop effective adaptation measures to hegrated into national,
sectoral and provincial social economic developnpéarts and strategy;

(v) Identify a portfolio of priority activities/prects to be implemented for the
most sensitive an vulnerable sectors and provinces;

(vi) Identify a policy of Vietnam on internationahd regional cooperation and
negotiation on CC mitigation and adaptation.

MONRE has indicated that a draft proposal on homimimise the effects of
global warming would be submitted to the Governmanthe up-coming fourth
session of the 12th National Assembly. Under thepgsal, climate-change
adaptation and mitigation projects would be piloiegrovinces most at risk of sea-
level rise — Nam Dinh, Thua Thien Hue, Quang Nam,R8a — Vung Tau and Ben
Tre over the next two years. From 2011-2015, tha plill be adopted nationwide.

MONRE has also been the lead agency for the gowarhefforts in related
areas including United Nations Framework Convention Climate Change
(UNFCCC), the Kyoto Protocol adoption by Viethamdahe Clean Development
Mechanism (CDM). The National Steering Committee ifoplementing UNFCCC
was set up in 2007 based on the CDM committee, thighinvolvement of many
agencies. The direction of this initiative is tarfulate the legal framework, raise
public awareness and strengthen institutions arwhntdogy infrastructure, to
promote activities and research, enhance intemeticooperation, and organise
activities between sectors aimed at environmentateption and socio-economic
development.

MARD also has a major role to play in the NTP. iy2007, MARD issued a
report called “Global climate change — Issues fbe tagriculture and rural
development sector”. In November 2007, MARD estidd a Steering Committee
for an Action Plan on Adaptations to Climate Chamgehe agriculture and rural
development sector.
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6. Investment on water sector

Investment in water resources development is alwmyd attention by the
State. However, integrated effective investmentwister resources has not been
consistent and sufficient. Annually, water use plaf the various sectors such as
irrigation, water supply for urban rural areas, ustlies, hydropower etc. were
balanced in the national financial plan but it dmt compare with the water balance
in river basins or inter-river basins. Investmentatabases, monitoring, management
etc. has not met the requirements.

The Vietnamese government is keenly interested mvirenmental
infrastructure investment, but there are often f@&chanisms to mobilise capital
resources for investment. The government has beeking to develop solutions to
diversify investment for the environment, for exdepthrough the established
Vietnam Environmental Protection Fund (VEPF) in 2@0r the purpose of helping
localities and enterprises to invest in environrakmfrastructure. However, the
investment is often not well organised, and theegtment rate is still lower than in
other countries in Asia.

The relationship between the international partaesthe Government is in a
transition phase as both seek to implement the Haare Statement. Despite some
past efforts in this area (ISG and ISGE), investnhbgninternational partners remains
uncoordinated. There are significant overlaps ojgats, synergies are not exploited,
projects tend to be fairly short term and piecemead project outputs are not readily
available. As a result, there tends to be dupbecabtf efforts in some areas, while
there remain gaps in other areas, and opporturtitidsuild on previous work are
missed. The sustainability of projects is also tjaeable. In many cases, once
project funding ceases, so does all associate@natieffort, as the outputs and
outcomes are rarely integrated into ongoing natiaotvities.

Regarding to the cooperation with the internatiash@or community to seek
the assistance for development, the water sectovietham has received a big
amount of financial support from worldwide finaalinstitutions (Loan and granted
aids) such as Asian Development Bank (ADB), WorkhB (WB), Japanese Bank
for International Cooperation (JIBIC), AFD of Franand KfW of Germany and also
from international development organizations andntwes (granted aids) such as
DANIDA of Denmark, SIDA of Sweden, JICA from JapaDA from Canada, the
Government of Netherlands etc.

In the decade of 90’s of last century and watetasas given high priority in
the agenda of almost of international donors t@ metonstruction of infrastructures
of the sector, especially the irrigation works thais constructed during the years of
60’s and seriously degraded or damaged during tretwme in the North or newly
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construct the irrigations systems for expandingithgated paddy production areas
for the country food self-sufficiency.

By providing the water sector with USD billions lofn investment projects,
the technical assistant (TA) are also offered by ttonors for the purposes of
strengthening and improvement of project managemedtimplementation capacity
of relevant government agencies and institutionthatcentral and provincial levels.
The TAs and the programmes and projects fundetidyinternational agencies and
the countries to the water sector have playedsaargial role in process of building
capacity for human resources in water sector ofriéie.

From 2001 to 2007, total budget for irrigation, ideme and flood control
administrated by MARD is 15,200 billion VND (arouddl bil. USD), of which the
State budget is 8,800 bil. VND and Government Bigrngl400 bil. VND. Concerning
with water supply and sanitation, from 2001 to 20@7al budget is 9,747 bil. VND,
of which State budget is 1,932 bil. VND (20%), praral budget and people’s
contribution is 5,127 bil. VND (53%), internatiorsipports: 1,465 bil. VND (15%),
credit: 1,223 bil. VND (12%). Annual budgets forigation, drainage, flood control
and water supply are listed in the below table 1.5:

Table 1.5. Investment budget under management bR &002-2007)
Unit: Billion VND

No. | Description 2002 2005 2007
1. |lrrigation, Drainage and Flood
Control 1022 2491 4310
Total budget 1022 1303 1948
Annual budget 713 841 894
In-country 309 462 1054
Overseas 1188 2362

Government bond

2. Water Supply

Total budget 948 1700 2268
Central budget 215 300 439
Provincial budget 648 782 712
Others 0 0 217
International supports 85 295 374
Credit 0 323 526

The budget allocation is different from zone to eoihe Red river and Cuu
Long river delta have high percentage of budgefcation as presented in the below
table 1.6:
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Table 1.6: Budget allocation percentages of varmmrees in Vietham

No. | Zone name Investment Allocation of the Zones
1986-1990 1991-1995 1996-2000

1 North Mountainous Zone 10.18 9.48 11.05

2 Red River Delta 23.07 16.98 31.08

3 North Central Zone 16.32 16.98 17.46

4 South Central Coastal Zone  17.30 21.34 8.46

5 Central Highland 3.80 9.92 2.67

6 South East Zone 9.69 8.42 9.00

7 Cuu Long River Delta 19.63 16.98 20.09

Under the The five-year Socio-Economic Developnians (SEDP) to 2010,
the GoV clearly expects the pace of economic reftonbe maintained into the
future. Under the sector Plans, the priorities tloe period 2010-2020 show the
following:

(i) Navigation: state funds are proposed for infrastructure, entkrprise’s
funds for means of transport. Projects are conatadrin the Red and Cuu Long
deltas.

(i) Hydropower: financing source is not an issue for hydropower
development. The private sector is involved strpngl development projects and
many are international. Vietnam is also funding esgrojects in Laos and Cambodia.

(i) Irrigation: major investments are proposed for constructiod a
maintenance of irrigations schemes, lakes and vesgrhowever, the financial
source appears very limited. Similarly, projects flood protection and disaster
mitigation (which constitute 8% of the total prised program from 2010 to 2020)
do not appear to be well funded.

(iv) Water supply and sanitationt 86% of projected funds to 2010 are for
urban water supply and sanitation, whereas only d%nds are for rural water
supply and sanitation (75% of the population isural areas). By 2020 the funding
ratio will be 67% and 30%. The sub-sector is algerburdened with loans.

In terms of the benefitting Government organisatjahe striking conclusion
is the lack of support for MONRE. This new Ministnith state responsibilities to
implement IWRM, attracts less that 1% of the tatmect support from the donor.
Current international investments reflect a stragvelopment focus with an
emphasis on works and measures. This level of suppder these projects may be
quite appropriate. However, it is of concern thaanyn areas of water sector
management have very minor or zero investments.|lddeof investment in IWRM
area is apparent, in areas such as legal reforicy@nd strategy development, data
and information, river basin planning, tools sushlieensing and pricing, protection
of environmental assets, water quality managemahtnaobilisation of communities
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to get involved. These tools are essential if thetew sector in Vietnam is to be
indeed to operate on a sustainable basis. As iveltbordination linkages between
the international development partners and MONRE &illed — ISGE is not
operating as effectively as it could.

As in many countries, water and water servicesareently well underpriced
in Vietham. As well the pricing policy is neithefffieient nor equitable. In a
backward step by the Government, irrigation feegeeHaeen removed. Where water
supply is apparently plentiful, the current pricipglicy results in inefficient use by
those who have had access to cheap water, forngestan agriculture, and in
households and industries. It has also led to alde&financial resources where the
water sector has not been self-financing, but hasi|from subsidies. Therefore,
more investment in the water sector, be it fromlipubr private sources, must go
hand in hand with the recognition that water arstloarge pricing is an essential
instrument to enhance the sustainability of th@uwese, expand services, including
operation and maintenance of water utilities amgjation systems, and maintain
water resources management functions, etc. Mostowmements in the water related
sectors will not occur if governments do not coasideveloping socially acceptable
pricing and tariff policies. Moving forward on thissue must also recognises that in a
number of situations, full cost recovery may notadwohievable at all due to social
considerations or because of previous inefficieetislons on capital infrastructure.
There may be clear justification to provide watesbme sections of the community
at less than full cost, and this is perfectly liggite and a function of water supply in
most countries. However, such costs should be Iglesreed and disclosed as a
transparent subsidy.

All international development partners were askgthle Project to complete a
simple survey that identifies the focus of theirrent and future investments. The
total value of all the projects is equivalent t@abUSD 1,740 million, of which 54%
were for projects solely funded by individual dosiolThe support provided by the
donors also covers a considerable time span. Hawehe vast majority of projects
start from about 2006/07 and run to 2013. Aroun#G6# the international support
consists entirely of loans. There are also manyept®e that were a combination of
TA and loans (the loans component could be at artlie 80% level). Direct budget
support comprised 9% of the investments. MARD ismimated as the sole
benefitting Ministry for 27% of investments, altlghumany of these also specify
benefitting provinces. If the specific purpose JBi®an loans are excluded, then the
MARD support is 47% of the remaining investment. RIA is also a partial
beneficiary of another 9% of investments. MONRE neminated as the sole
benefitting Ministry for 0.3% of investments andli® partial beneficiary of another
4%. EVN receives 7% of investments (one loan ptdjexan the ADB) and MOC
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6%. MOF/MPI is nominated as the benefitting Minystor 4% of investments. The
PPC of a City or provinces is nominated as the fierge body for 10% of
investments. 54 provinces were nominated as béngfifrom the international
investments. These projects are clearly relateeitiver rural poverty and social
improvement, or to urban improvements in largeesit

Projects for the development of legislation andqyoteceived 0.05%
of the investments, projects for improving condigoof poor people received 15%,
projects for the development and use of water megsureceived 73%, projects for
environmental improvement received 8% and capat@tyelopment and community
involvement received 4%. Within the projects foe thevelopment and use of water
resources, there is zero investment in data amarnrdtion, 0.08% in river basin
plans, 64% in water development works and meas@4% in urban works and
measures, 12% in flood protection and zero in IWRREIs. 15% of all investments
deal with social and living conditions for peoplall of which covers rural
infrastructure for the poor (NTP Il). All of the vastments for environmental
improvement are for works to improve the environmémostly urban). For
institutional capacity development, nearly 90% bé tinvestments are for GiV
capacity development, with 11% for strengthenirgittvolvement of water users.

7. Main existing Programmes and Projects related tavater resources
sector
International fund projects/programme
Overview of ODA project for Vietnam period 1993-200

The Consultative Group Meeting for Vietnam conddateParis in November
1993 marked the complete resumption of the devedmprmooperation relationship
between Vietnam and international consultative grou

Over the past years, ODA mobilization is undertaldeder the Party and the
State’s foreign diplomatic policy, that's “Vietnai® willing to be a solid partner in
the international community, striking for peacejependence and development”.

Up to present, 14 official Consultative Group Megt for Vietnam (CG
Meeting) were successfully held. This is an impartaannual forum where
Government of Vietham (GoV) and the internationahakr community in Vietnam
can discuss the country’s development process &l €éordination supporting the
progress. In addition, mid-term CG meetings werdd rennually in provinces,
facilitating donors to understand provincial primeéd development needs and meet
their aid beneficiaries. ODA mobilization has alseen carried out through foreign
diplomatic activities of senior leaders of the Rathe State, the National Assembly,

27



and the Government as well as ministries, secfm®yinces, political and social
associations, and Vietnam'’s diplomatic represergagencies in other countries.

Some 51 donors including 28 bilateral and 23 naiéilal are implementing
regular ODA program in Vietham, namely:

- Bilateral donors: Ireland, Britain, Austria, Poth Belgium, Canada, Kuwait,
Denmark, Germany, Netherlands, South Korea, Hungdayy, Luxembourg, the
United States of America, Norway, Japan, New Zahl&ustralia, Finland, France,
the Czech Republic, Spain, Thailand, Sweden, Svlaiizé, China and Singapore.

- Multilateral donors:

+ International Financing Institutions and Fundbe World Bank Group
(WB), the International Monetary Fund (IMF), thei&s Development Bank (ADB),
the Nordic Investment Bank (NIB), the Nordic Devymizent Fun (NDF), the OPEC
Fund for International Development (OFID or OPEQGnierly), and the Kuwait
Fund.

+ International and inter-governmental organizaionthe European
Commission (EC), the United Nations High Commissiofor Refugees (UNHCR),
the United Nations Fund for Population ActivitiddNFPA), the United Nations
Industrial Development Organization (UNIDO), the itdd Nations Development
Programme (UNDP), the Joint United Nations Progranem HIV/AIDS (UNAIDS),
the United Nations Office on Drugs and CrirléNODC), the United Nations Capital
Development Fund (UNCDF), the Global Environmentiltg (GEF), the United
Nations Children's Fund (UNICEF), the Internationeund for Agricultural
Development (IFAD), the United Nations EducationcieBce and Culture
Organization (UNESCO), the International Labour &rgation (ILO), the United
Nations Food and Agriculture Organization (FAO),danhe World Health
Organization (WHO).

ODA commitment has been made with annual increaewg. In the period
1993 - 2007, total ODA commitment valued at som®WU4R,438 million, much from
many large donors such as Japan, WB, ADB UN agenEmance, Germany and so
on. This implies the strong support from the inéiomal donor community to the
Vietnam’s doi moi process, socio-economic develapmend poverty reduction
cause.

In 1993 - 2007, total ODA conclusion reached son&DU32,109 million,
accounting for 75.66% of total ODA commitment; to@DA disbursement is USD
19,865 million or 61.86% of total ODA conclusion.
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Table 1.7. ODA commitment, conclusion and disbuesainm 1993-2007

Unitrtillion USD
Year Commitment Conclusion Disbursement
1993 1,861 817 413
1994 1,959 2,598 725
1995 2,311 1,444 737
1993-1995 6,131 4,859 1,875
1996 2,431 1,602 900
1997 2,377 1,686 1
1998 2,192 2,444 1,242
1999 2,146 1,503 1,35
2000 2,4 1,768 1,65
1996-2000 11,546 9,003 6,142
2001 2,399 2,418 1,5
2002 2,462 1,805 1,528
2003 2,839 1,757 1,422
2004 3,441 2,568 1,65
2005 3,748 2,515 1,787
2001-2005 14,889 11,063 7,887
2006 4,457 2,824 1,785
2007 5,426 3,795 2,176
Total 42,438 32,109 19,865

In the period 1993 - 2007, ODA fund has made aifsogimt contribution to
development investment, accounting for some 11%otal social investment and
some 17% of investment from the State budget.

a) ODA implementation structure by sector in theiqek 1993 — 2007 is
described in Table 1.8.
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Table 1.8. ODA implementation structure by seatot993 — 2007
Unit: million USD

Concluded ODA
Sector Agreement in 1993 - 2007
Total Percentage
1. Agriculture and rural development in combination
_ _ 5,130.73 15.9
with poverty reduction
2. Energy and industry 7,376.28 22.97
3. Transportation, post and telecommunication, wate
supply and drainage, and urban development, of | 11,286.64 35.15
which:
- Transportation, post and telecommunication 8,992 25.61
- Water supply and drainage, urban development 63/b 9.54
4. Health, education and training, environment,
_ 8,315.6 25.9
science and technology, and others
Total 32,109.25 100

In the Agriculture and Rural Development sector, ODA has been
considerably used for upgrading irrigation systeoral power network, schools,
health stations, rural transport, domestic wat@pbky small-scale rural credits, and
integrated rural development in combination witlvgrty reduction.

The Power Energy sector has been using ODA to increase the poweceso
capacity, develop and extend power distributionvoet including in rural areas.
Some ODA-financedindustrial production plants have created jobs in some
provinces.

In the Transportation, Post and Telecommunication sector, ODA has been
used for improving the technical infrastructure asetvice quality. The transport
systems of road, railways, internal waterways, ga&ds and airlines as well as post
and telecommunication infrastructure have beenldped remarkably.

ODA has contributed to development of tBducation and Training sector
including the infrastructure improvement for schwogl in all levels (primary,
secondary and higher education as well as uniyeitlege and vocational training);
reform of textbooks and curricular for universaleation; improvement of teachers’
ability level; facilitation of teachers and studgnbverseas study overseas; sector
policies and management capacity building.
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In the Health sector, ODA has been used in infrastructure dpwedmt for
medical test and treatment, family planning, HIMA)& and communicable disease
prevention, health worker training, sector poli@asl management capacity building.

ODA also has been invested environmental protection and improvement
such as afforestation, water resource administratwater supply and drainage,
wastewater and waste treatment in many townsscitidustrial zones and residential
areas.

b) ODA implementation structure by region in theipg 1993 — 2007 is
showed in Table 1.9.

Table 1.9. ODA implementation structure by regiori993 — 2007
Unit: million USD

Concluded ODA
Region Agreement in 1993 - 2007
Total Percentage

1. Red River Delta 3,500.83 13.69%
2. Northern mountainous region 2,063.78 8.07%
3. Northern central region & Central coastal region 3,278.19 12.82%
4. Central Highlands 1,132.39 4.43%
5. Southeast region 3,995.60 15.62%
6. Mekong River Delta 2,394.67 9.36%
7. Inter-regions 9,211.33 36.01%

Total 25,576.79 100%

Average ODA value per capital is USD 33.98 in thetimern mountainous area, USD
18.42 in the Red River Delta, USD 52.46 in the Imem central and central coastal
area, USD 21.86 in the Central Highlands, USD 25.the Southeast area and USD
11.19 in the Mekong River Delta.

c) ODA has been used for institutional developmkuatnan resource capacity
building, advanced scientific and technologicahsfer, and modern management
experience sharing. ODA-funded projects have supgdoYietnamese agencies in
both finance and knowledge to prepare some impblsavs such as Business Law,
Land Law, Trade Law, Investment Law, Procuremem,L@ompetition Law, Anti-
Corruption Law, Environmetal Protection Law, Watesources Law and many
other related documents. A large amount of peopieetbeen financially supported
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by ODA to study in domestic and overseas, contmgutto improving human
resources at all levels.

d) ODA has contributed to the socio-economic dgwalent and poverty
reduction process in many provinces including ssedlle infrastructure
improvement (water supply, transportation, schoolgalth stations, power
distribution network, and rural telephone systeam agricultural, forest, irrigation
and aquacultural development, especially in the,pemote and ethnic areas.

Water projects related to food and ecosystem

In term of water for food and ecosystem, thereada of international support
projects to assist the Government of Vietham tauendational food security and
sustainable environment.

In agriculture sector, funded projects and programeme focusing on the
function and mandate of the MARD on water for agjticre, forestry, fishery,
livestock, natural conservation zone, rural watgpdy and sanitation..etc.

For Irrigation project: There are a number of pttgesuch as Red River Basin
Water Sector Project (ADB-3), Vietnam Water ResesarcAssistance Project
(VIRAP), Central Water Resources Assistance PrqjatiB-4), these projects will
support the Government of Vietnam to improve adtncal performance and
incomes of poorer communities through sustainabiprovements in irrigation,
drainage, flood protection and watershed managemwihin an IWRM framework,
and promote stakeholder participation in IWRM abvpmncial and local levels with
emphasis on women’s participation.

For fishery project: There are a number of projesipport for fishery,
particularly the Fishery Sector Programme Suppbrsupported by Danida, the
beneficiaries of the projects are the poor anthefigmen through sustainable
development of the fishery sub sector. The progectsists of 4 components which
are STOFA, SCARFI, SUDA and POSMA....

Rural water supply and sanitation projects and ganogne: There are two
funding approaches for rural water supply and a#oit, project and programme
supports. The Project support are projects sucheafed River Delta water supply
and sanitation project supported by WB, Centralhtéigd rural water supply and
sanitation projects supported by JICA, Cuu Longt®elral water supply and
sanitation projects supported by AusAID etc. Thpegects will provide fund for
construction of rural water supply (piped scheme lousehold tank) and sanitation
(household lartrine, biogas) for people in the geopreas. The programme support is
the support from three donnor, Danida, AusAID, RNE, which the fund is
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contributed under the budget support methods wieréund will transfer directly to
the Ministry of Finance and it will be considered the Govermnent fund, the
programmes is more targeted to the poor and enthimiority groups.

In environmental and ecosystem sector: MARD is $tete Management for
Natural Conservation areas such as Ba Vi, Tam Dao,Phuong, Bach Ma, Cat Tien
and YokDon, and this task is assigned to the Doyt of Forest Protection
Department. However, the main duty of this tastoiprotect wild life and in danger
animals and forest protection. However, the enwvitental and ecosystem is
combined in some water resources and environmpragtction projects carried out
by both Ministries, MARD and MoNRE.

Projects and programm supported by the Government

In recent years, the Government has paid closetatteto investment in water
resources, specially for rehabilitate and upgraxistiag irrigation and hydraulic
works in order to ensure agriculture production gmalertry reduction. The
investment amount is increasing year by year. 1002Ghe investment in water
resources development increased by 2.5 times irpadson with that of 1996.

Over the 1996 — 2000 period water sector investnrareased from VND
15.2 billion to VND 24.294 billion, and encreased25.511 billion VND over the
period from 2000-2005. However, this level of istreent is still not able to meet the
demand. The private capital invested in water nessuis very small. Cost sharing
between Government and water users is mainly apfisiesmall-scale works such as
lining canals and farm-ditches. Capital providgdMARD is often invested in the
head works and main channels, the localities inwesthe lower-level channels.
However, because of the shortage of investmentatapimany localities, works may
not be fully completed and the effectiveness of ifmeestment may be low. In
parrallel with the investment for irrigation and tema resources, the environment
protection is also received a lot of attention fritva Government.

Conclussion

Projects and programs related to water resouroes lbeen implemented focusing
mainly on specific sectoral issues and there hatdbeen many projects addressing the
integrated water resources management. In additmost of projects have been
supported technically and financially by foreignuntries. These projects have been
mostly led and coordinated by foreign experts ¥iedlnamese experts have participated
mainly as assistant resources. In the near futwapacity of Viethamese experts and
staffs on water resources needs to be enhancdaeinvay that they can assume and

implement most projects on water resources andgiorexperts will play as consultants.
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CHAPTERII:
WATER FOR FOOD AND ECOSYSTEM IN VIETNAM

|. Status of agriculture infrastructure and ecosysém in Vietnam

1. National Hydraulic works status

Vietnam has 75 big irrigation and drainage systermkiding 1967 reservoirs
(over 0.2 million m3 each) with total capacity is24.8 billion cubic m3 in which 10
biggest reservoirs with total capacity is of 19litmi m3 are mainly for power
generation and the rest are mainly for irrigatiorthe area of 50,000 ha, more than
5000 irrigation and drainage sluices, more thard®,big and medium pumping
stations with total capacity is of 24,8 million mp@&r hour, 5,700 km of river dykes
and 2,000 km of sea dykes.

Up to now, the hydraulic work systems have effedivcontributed for the
agriculture development, especially for food prdduc as well as natural disaster
mitigation such as flood control, drought and inathoh prevention. Total capacity of
the systems is increasing timely and now the systeahd ensure directly irrigation
for the area of 3.45 million ha, provide water s@grfor 1.13 million ha, drainage for
the area of 1.4 million ha, saline intrusion prdi@nfor the area of 0.87 million ha
and sulfate soil reclamation for the area of 1.Biani ha. The irrigated area of paddy,
vegetable and short-time industrial crop are irgirga

In 2003 the hydraulic work system had irrigation 7061 million ha of paddy
(2.8 million ha of Winter paddy, 2.25 million ha 8ummer and 2.51 million ha of
wet-rainy paddy), more than 1 million ha of casbpcand industrial crop, drainage
for 1.71 million ha of cultivated area, supply maren 5 billion m3 water for
domestic and industrial use, provide water souréas fishery and tourist
development. The services provided by the systeve kagnificant contribution for
reduce poverty in remote and mountainous areaq pattern, environment and
transportation.

A series of big hydraulic work systems has beenraged, repaired and
maintained to improve the integrated exploitatgpecially the system that located in
the projects supported by WB and ADB such as WB3]42and ADB 3 and 4.

As lot of main and onfarm canals has been concrétesugh the canal
consolidation program supported by the central gowent budget. The small and
medium system are upgraded, repaired and maintaigethe provincial budget
together with farmer contribution.

The government has approved the dam safety programobjectives of the
program are to ensure the safety of the dam, eestod strengthen capacity of
reservoir to ensure water for production.
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2. Ecosystem status

2.1. Aquatic Biodiversity

Vietnam.s freshwater and marine biodiversity istieely high but threatened
by domestic and industrial water pollution, dam apndd construction, dredging,
destructive

fisheries techniques, aquaculture and over-fishing.

2.2. Inland ecosystem

Fig 1.1 Fish Species Distribution in Vietham Theshwaters of Vietnam are
tropically rich in flora and fauna biodiversity Inding species of fish, shrimp, crab,
snail, mussels, amphibians, insects and plantdiffierent fresh water systems, there
are about totally 20 species of freshwater weed§2 lspecies of algae; 782 of
invertebrates; 544 of fish species and 52 spediesbs. In which, many species are
in danger of extinction or becoming rare. Listedhia Red Book 2002 (forthcoming)
are 6 wetland waterfowl birds, 24 reptiles, 14 aibim, 37 fish, 19 mollusk and 1
insect freshwater species.

2.3. Coastal and marine ecosystem

The very diverse ecosystems distribute along tasttine . Among these the
most important are wetlands, coral reefs, and saasgWithin the project scope,
coral reefs, and sea grass are not to be considered

a. Wetlands

Vietnam is rich in freshwater and marine wetland$iese are mainly
distributed in the Red River and the Mekong Rivelt&s and along the 3,260 km
coastline. The Directory

of Asian Wetlands lists over 25 wetland sites ietdam that meet the criteria
of wetlands of International Importance.. Despiiis tthe only designated such site
under the Ramsar Convention is the Xuan Thuy NatiBark, a 12,000 ha mangrove
on the mouth of the Red River in Nam Dinh Provinidewever, there are plans for
additional Ramsar sites, including the Tram Chimtidveal Park in Dong Thap
Province in the Mekong River Delta. Can Gio mangrderest as Vietnam's first
protected area was designated as Man and BiosRaeserve by UNESCO (2000).

b. Mangroves

Over the last 50 years of development, Vietham lbasmore than 80% of
Fig 1.2 Mangrove change in Vietham mangrove forése surge in shrimp farming
emerges as one of the leading causes of mangroes fitestruction. Other causes for
mangrove losses include conversion to agricult@madl construction lands, war
destruction, fuel wood collection.

Over the last three decades from 1960 to 1995, @Namh and Hai Phong has
seen the disappearance of close to 40,000 headhmangrove forest. Only 15,700
hectares remain in the two provinces.
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Estimated data compiled from various sources fd@918nd 2001 indicates
some increase in mangrove areas Table 1.1 Majstalaand marine ecosystem

c. Biodiversity regions

According to Vietham Environment Monitor 2005 Biweeisity, there are ten
of Terrestrial biodiversity Regions and nine of €& and Marine Biodiversity
Regions. Those are as followed:

2.4 Terrestrial biodiversity Regions

1. Northeast. The region has many ecosystems mnfyjom limestone
mountains to low hills and a narrow coastal pl#inncludes many picturesque sites
of important heritage value: the Ha Long Bay ai@at Ba Island, and the Ba Ba
Lake area. The fauna and flora of the region arg vieh, with a number of rare
endemic species such as musk deer (Moschus caav@iland snub-nose monkey
(Trachypithecus avunculus). Forest cover was omngenal 50 percent but has been
seriously depleted due to shifting agriculture diedal logging.

2. Hoang Lien Son Range. Vietnam.s most importasintain range with the
country.s highest peak, Phansipan. This region chasrse biological resources,
particularly medicinal plants of value.

3. Red River Delta. One of the two largest rivetagein Vietnam. The region
possesses a typical wetland ecosystem, includirepn dunuy, the first Ramsar site of
Vietnam.

4. Northwest. Although not extensive, the forestt region represent well-
defined ecosystems at different altitudes. Biodiigrper unit area may be low, but
there are about 38 rare animal species and sewapaltant plant species such as
ginseng and Fokienia hodginsii.

5. North Central (Bac Trung Bo). A typical featurfethe region is the long but
narrow band between the Truong Son Range and theRseh forest still covers a
long strip of the Truong Son Range, near the Lawldro The varied relief explains
the rich biodiversity of the region with a numbérademic and endangered species,
such as the blue pheasant with white tail (Lophiiaéinhensis) and the Hatinh
monkey (Trachypithecus francoisi hatinhensis). OWer past five years, two new
mammal species, saola (Pseudoryx nghetinhensis) twed large muntjiac
(Megamunticus vuquangensis), have been discoverttsi region.

6. Central (Trung Trung Bo). The region has trams#l features between the
limestone mountains of the North and “earth” moungaf the South. This creates an
area with unusual biodiversity characteristics udahg endemic species and the
Truong Son muntjiac, a newly discovered mammalisgec

7. South Central (Nam Trung Bo). This region haastal characteristics, and
Is not of high biodiversity value.
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8. Tay Nguyen Plateau. This region lies at the éhdltese junction between
Vietnam, Lao, and Cambodia.The region has greadil®osity wealth, including
many large mammals such as elephants, tigers, grantild buffalo, and kouprey.
The region is also home to rare plant speciesefample, ginseng, Ngoc Linh, and
the Dipterocarpaceae.

9. Nam Bo Plain. It is a transitional region betwebe high plateau of Tay
Nguyen and the plain of Nam Bo.There are many t@e species in this region.
However, its biological resources have been depleiige to the development of
hydroelectric dams and of rubber and cacao plamistti

10. Mekong Delta. This is the largest river deltathe country. The region
possesses a diversity of mangrove and paper batknsieecosystems that provide
habitat for the eastern sarus crane (Grus antigone)

2.5. Coastal and Marine Biodiversity Regions

Less is known about marine systems, so only bagcmation is provided on
distinguishing characteristics.

1. Mong Cai to Do Son: The dominant dynamic is lfidhe seashore is
estuarine and the sediment is mud.

2. Do Son to Lach Truong River Mouth. Riverine fgwhe seashore is a
deltaic river mouth and the sediment is sand-mud.

3. Lach Truong River Mouth to Mui Ron Cape. Riveriflows and wave
action; the seashore is sandy plain and the sediisieand.

4. Mui Ron Cape to Hai Van Cape. Seashore curaemdsvaves; the seashore
consists of sand dunes and behind these formatm@isgoons.

5. Hai Van Cape to Dai Lanh Cape. The land-seaaoten is relatively
balanced. The seashore consists of capes, sm@bkdsiall lagoons, and bays. The
land area is affected by subtropical climatic iefiges.

6. Dai Lanh Cape to Vung Tau Cape. The land-sesxaation is relatively
balanced. The seashore consists of capes, smal demall lagoons, and bays.

7. Vung Tau Cape to Ca Mau Cape. River flows. TdasBore is a delta with
mangrove forests. The sediment is sand and mud.

8. From Ca Mau Cape to Ha Tien (West Nam Bo). Seesterly waves. The
seashore is a delta with mangrove forests andetiengnt is sand and mud.

9. Parasells and Spratlys Archipelago. Almostsddinds are coralline.

2.6 Nature Reserves

Up to December 2005, 126 approved special-usetfo(8&Fs) approved by
the Government and Provincial People Committee,pc@img 59 nature reserves
included nature reserves and species/habit protecea) and 39 landscape-protected
areas, with a total area of 2,541,675 ha. Not fathe sites are under conservation
management on the ground.
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Nevertheless, the number of SUFs with establishatagement boards is
increasing and has more than doubled over thaléxstde, from 50 in 1995 to 106 in
2004. (Source: Birdlife International, 2005. Solmmek of existing and proposed
protected areas in Vietham)

2.7. National environmental assets related wateesources

Environmental assets included national parts, pateserves, species/habitat
protected areas, Landscape protected area /Culrdlistorical sites...Nature
reserves and wetlands make significant environrheb&nefit and economic
contribution to water resources Management, sucWasershed of nature reserves
make significant contribution to provision of flovdsiring dry seasons, climate and
moisture regulation by evapotranspiration; prexantf soil erosion by reduction of
velocity of precipitation, increased percolatiomdamaintenance of soil moisture;
protection& improvement of water quality for dowrestim processes including
domestic consumption Wetland and flood plains aamlrChim National Part
provides sources of commercial species, wastewetatment and eutrophication
removal Estuaries as Xuan Thuy Nature Reserve atdsRr Site make coastal
protection against typhoons, storms and tidal syrgtushing, and sediment
replacement

Otherwise, water supply and quality make importeontribution to nature
reserve & wetland.s protection and developmente@&@afly to those in estuaries and
flood plain. Table ... describers important natteserves, national parts, wetlands
that depend on water quality and supply.

Conclussions

There are 8 main agro-ecological zones in Vietnéne distribution of water
resources, the topography of land and soil are rit@én factors which decide
ecological zones in the country, such as: frestematological zones, brackish water
ecological zones, salt water ecological zones, alater ecological zones. The
research on ecological zones is very important aedessary affecting the
management of these zones in the way promoting gftesttive food production as
well as sustainable ecosystems integrity .

[I. Status of water utlization for food production and ecosystem

1. Water for agriculture production

Water use for agriculture is quintessential VielmNaAt the national level,
water has been an essential component to thesocal and economic development
that has lifted millions out of poverty and progellthe country well on its way to
achieving middle income status. Tth@ moireforms in the mid-eighties transformed
agriculture, setting the seeds for rapid economit iadustrial development. From
1989 to 1991, Viet Nam transformed from a net moporter to one of the world’s
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largest rice exporters. Growth in agriculture &kal Viet Nam a means to earn badly
needed foreign exchange. Rising farm incomes geavithe initial financial
resources to start the domestic economy growingdayp irrigated agriculture
provides the bulk of Viet Nam’s employment and ysfar the largest user of water.
Increased specialisation within the agriculturdaeis continuing to help to stimulate
labour demand and is leading to increased produdti@astically improving food and
economic security. Viet Nam’s agriculture sectas hgrown and diversified
achieving major exporter status for crops suchoffiee and pepper.

Water is used for agricultural production the mod¥lekong River Delta with
29 billion n?, next to the Red River Delta is 17 billior!,accounting for 82% - 83%
of the total quantity of water used. The riverstthave lower rates of water for
agricultural use are in Gianh, Thach Han, DongriNair basins and rates of water for
agricultural use of the rivers in Southeast arg 6@l.5% - 79.0% with quatity of 0.01
- 4.8 billion n?.

Agriculture is the largest user of water in VietriNand this is likely to remain
the case. While the agricultural sector will deeliin its contribution to national
GDP, it is projected to continue to grow at a modag and provide a significant
source of employment. Water resources have beem®xely developed to support
the growth of agriculture. As at 2006, there walpeut 100 large and medium scale
hydraulic works systems in Viet Nam. The totaldsiment in these systems is
estimated to be VND 125 trillion. Breaking thisvdg there are well over 8,000
irrigation systems involving close to 750 mediumddarge-scale reservoirs, over
1,000 weirs, almost 5,000 irrigation and drainagéeg of medium and large scale,
and nearly 2,000 large pumping statibns

Irrigation withdrawals exceed 63,000 millior? er year, being over 80% of
the total estimated water use in Viet Nam. Thaltotigated area was 8.34 million
ha in 2007 out of a cultivated area of 9.7 millloectares. Paddy field rice was the
dominant crop, accounting for 82% of the totalgated area in that year — 42%
spring paddy, 30 % summer paddy and 27% winter ypaddf this irrigated area,
44% of the spring paddy was grown in IMCs, 38%haf summer paddy and 53 % of
the winter paddy. The remaining area was in latsiricts. Non-perennial crops
accounted for 95% of the remaining 11%; and thé vese areas of irrigated
perennial industrial and fruit trees.

The relatively strong growth in irrigated rice ardat has occurred over the
past 14 years has resulted largely from a procest#emsification. There has been
little investment in new irrigation capacity or iehabilitation of facilities. Growth
has taken place largely within the bounds of thistig irrigation facilities through
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expansion of the areas producing spring and auttnmos occurring predominately
in the Mekong delta region.” Biltonen et al fouthét the designed irrigation service
areas total about 3 million hectares. Howeverawerage, only 68 percent of this
total area represents actual irrigation-servicasare

2. Water for Fishery and aquaculture

The fisheries sector in Viet Nam has been growingserably, strongly
promoted by the government for hunger and povestiuction. The sector provides
about half of the supply of animal protein to thertan diet. Total earnings make it
the third most important export-oriented sector.ridthan three million people are
directly employed and nearly 10% of the populata@rive its main income from
fisheries.

Most river basins are developing aquaculture, hamnetra Khuc river basins
(shrimp raising) and river group in the Southeasttgpical with all kinds of fishes in
fresh, salty and brackish wateNater used for aquaculture is only charged for
making sanitation of fish pond, maintaining salggcee and not for all the needs of
the brackish region3.he regions have the high rates of aquaculturatémade are the
Mekong River Delta, Red River - Thai Binh basire Boutheast, Dong Nai and Ma
river basins with the total volume of water used Billion n, 0.7 billion n?, 0.63
billion m®, 0.4 billion n? corresponding rate of 67%, 8.3%, 7.2%, 4.7% afb64.
respectively.

Inshore fisheries are now over-exploited and thengreat pressure on these
resources. Inland fisheries provide an importanire® of aquatic products for
nutrition and seasonal income. Aquaculture has greignificantly in recent years,
averaging over 12% annual growth since 1990, dauting more than 40% of total
fishery production with a value in 2003 of 15,400lidn VND. In terms of
aquaculture production, the freshwater subsectoames dominant at approximately
65-70%. Brackish water aquaculture — mainly shrimpntributes more than 40%.

The household remains dominant for both captureniigsand aquaculture, and
in 2001 these represented the main business of df3%useholds and the primary
employment of 5.1% of the national labor force. élewvere highest in South Central
Coast and the Mekong Delta. Most fishers and thogelved in aquaculture are
small-scale producers — 77% of households condyefjuaculture have under 0.1 ha
of pond area and another 7% between 0.1 ha to 8.2Mwore recently some
cooperatives have been established. The biggestesai fishing and aquaculture
income is generated within the Mekong Delta, whieeéween 60% and 70% of
households are involved in some form of aquaculiar®lving employment for over
600,000 workers. Shrimp aquaculture accounts faertttan half of this.

The value of production of aquaculture in riveribasvaries considerably —
from 15,300 VND/m3 of water used in the Kone bamml 12,400 VND/m3 in the
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Gianh, to a low of 3,800 VND/m3 of water used ie thuu Long. In terms of returns
per areas of aquaculture, the Tra Khuc has theebiglalue at 198 million VND/ha
and the Cuu Long (93 million VND/ ha).

By the end of 2005, there were 439 enterpriseadoitic product processing,
more than double the 2000 number, and there webeeB&rprises for frozen food
products. In 2005, the total export turn-over Wi&$2.65 billion. A feature of this
growth has been the increase in the number of laxgdern and privately owned
facilities. Of some registered processing plant®ua 80% are in the south, 12% in
the central region, and 8% in the north.

The emergence of food safety requirements as barde accessing
international markets has significantly shaped itdustry structure. The United
States and the European Union rules are incregssigtt and producers have to
quickly adapt.

The targets for fisheries and aquaculture showdigaificantly greater export
income (50% increase) is expected to be generateddnly a small increase in total
fisheries exploitation, in line with the focus offi@ency and effectiveness of the
sector. The area under aquaculture is expectelthtmsadouble over the five years to
2010, which is expected to generate about a 50%ase in production.

The Fisheries Law (2003) (FL) covers the use arabgwation of fishery
resources, as well as businesses operating in dbt@®rs An integrated planning
approach to aquaculture is required, with locahpiag consistent with aquaculture
planning nationwide.

Environmental protection is to be strictly reguthtén a bid to protect and
develop the fisheries resources, the governmeniriaxsiuced a financial fund for
the enhancement of the resources including a ‘AandRehabilitation of Fisheries
Resources’.

Management of all fisheries activities lies with RB, which is responsible
for defining total allowable catch and fishing ceipg protection measures relating
to the marine environment and aquatic living resesy zoning, monitoring and
research; and managing fishing permits. It has Epaddments and a system of
institutes, and stateowned enterprises specialisingoth fishing and aquaculture.
Staff numbers are about 222 (excluding institutesh an current annual operating
budget in 2005 of almost 9 billion VND.

The Department of Science and Technology is resplentor national scale
aquatic products factories, and the National Depamt of Aquatic Resources and
Exploitation andProtection for managing the nateratironment (marine and inland
natural conservation areas).

The National Fisheries Quality Assurance and Ve#y Directorate was
established in response to the EU/US health stdedard is the national authority for
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fisheries food safety assurance and quality corfmolenvironmental monitoring and
disease early warning system for the fisheriesosésbperating.

In coastal provinces, local fisheries administratiauthorities are the
Provincial Fisheries Departments. In inland proemscthe fisheries administration
units are included in the Provincial DARDSs.

The number of State Fishery Enterprises (SFEshensector has decreased
steadily. In 2002, there were 41, three as largéeesiwned general corporations,
managed centrally by MARD; and the rest manage®®gs. There are three public
sector aquaculture enterprises. Most coastal pcesinown one or more state
enterprises in the fisheries sector. SFEs are ctaised as having low efficiency
and are often unprofitable.

Establishing systems that meet international fopgidne standards is capital
intensive and has been limited to the State Owmgdrfrises (SOES).

While there are many water related threats arifiog activities within the
fisheries sub-sector, it is aquaculture and thbhefies processing industries that
contribute to significant water source degradattmrough water use and pollution.
Major fisheries and aquaculture issues are aswstlo

() Water quality and pollution from fisheries pessing: Wastewater from
aquatic processing factories is one of the greamgironmental problems in food
processing.

(i) Water quality and pollution from aquaculturarcbe severe - the levels of
BOD, coliform, total N, total P and H2S in someameear aquaculture zones are
higher than the national standard from between twtwenty times. However, the
most common production in Viet Nam is family sizsdl sparse.

(i) Water quality can threaten aquaculture. Peater quality in source
water, or a sudden change of water quality, carsecanajor loss of aquaculture
animals.

(iv) Loss of mangrove forests. Aquaculture develeptnhas decreased the
mangrove forest area, which is a precious ecosy$tenvarious sea and aquatic
species, as well as playing a vital role in estyamcesses. In 1943, Viet Nam had
the second largest mangrove forest in the worltinoethe Amazon River. By 2001
only 150,000 ha of mangrove forest remained.

(v) Performance of the State Fisheries Enterprised major issue for the
sector — they are inefficient operators providirggatively small return for their
investment. As well, they have very poor environtakperformance, particularly for
wastewater management. Equitisation has been shoMmast equitised enterprises
are small.

(vi) Institutional issues are also significant. Téés somewhat of a conflict in
terms of the natural resources issues as botheiploitation and conservation are
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both functions of one organisation. A further isssi¢he relationship with MONRE
which is the independent regulator for environmieptatection and natural resource
use.

(vii) Information, research and capacity buildiddte subjects of environment
management and conservation of fisheries resoursesot well understood.
Vocational training is a major limitation, a factoontributing to the lack of skilled
local level workers and poor quality of serviceshe aquaculture sector.

3. Water for Industry

Viet Nam is experiencing a fundamental structurdlftsaway from
agricultural, forestry, and fisheries towards indysin 1986, industrial activities
accounted for 26% of national GDP. This increasedver 41% in 2006, and is
expected to reach 45% by 2010.

Industrial activities are being increasingly cortcated in two major regions.
In the Red — Thai Binh and the SREC (Ba Ria - Viiag) and Dong Nai basins in
2006, there were 23,500 industrial enterpriseshen main industrial cities (HCM,
Hanoi, Dong Nai, Ba Ria — Vung Tau, Binh Duong, IR&iong, Vinh Phuc, Khanh
Hoa) accounting for almost 80% of national indateDP (1994 prices), but only
13.8% of the total number of enterprises. The Cong provides a further 9% of
output and the remaining basins provide about 7%vd®en them. The Central river
basins provide a very small contribution to indiastGDP - Sre Pok was only
0.13%, Sesan is 0.12% and Thach Han only 0.12% Sk Pok, Sesan and Thach
Han have no real opportunities to increase. Im@stlevelopments have grown
rapidly over recent years in all river basins. od¥lbasins are experiencing a yearly
growth rate of between 15% and 21%. The exceptayesthe Cuu Long with a
growth rate of just over 9% and the Sre Pok atqust 6%.
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Table 2.1. List of main manufacturing activitiesla®DP contribution
(current prices)

Manufacturing Number  GDP GDP % of
of (billion d)  (billion d) enterprises
enterprises 2004 2005

Manufacturing: 92% of total 21,196 657,114.7 824,718.3 100%

1  Manufacture of food products and beverages 4,484 156,096.5 204,027.8 25%

2 Manufacture of textiles, wearing apparel 2,476 ,282.1 79,070.4 10%

3 Manufacture chemicals, chemical products 901 5838 55,301.9 7%

4 Manufacture of non-metallic mineral products  B,63 46,203.2 54,216.5 7%

5 Metal products except machinery equipment 324 03h3 46,013.2 6%

6 Repairing of other transport equipment 475 38/96 44,313.9 5%

7 Tanning leather; leather products, bags 2,075 88314 42,423.7 5%

8 Manufacture of furniture 1,488 30,356.7 40,519.9 5%

9 Manufacture of rubber and plastic products 1,164 32,426.9 38,952.0 5%

10 Manufacture of basic metal 2,126 31,010.4 37B03 5%

11 Electrical machinery and apparatus 371 24,154.83,208.7 4%

12 Assembling and repairing motor vehicles 311 9286.2 28,501.8 3%

13 Radio communication equipment & apparatus 1,073 17,652.5 20,385.8 2%

14 Manufacture of wood and wood products 1,478 78618 19,539.3 2%

15 Manufacture of paper and paper products 817 01%2 18,574.1 2%

Other 8%

Water use in industry is not measured or recorésdept perhaps by the
industrial plant itself for its own production reds. Due to this lack of information,
water use for industrial activities is calculatedséd on the norms of the water
required for producing each unit of industrial autp The norm of water supply for
industrial activity is about 40-45 ¥ha/day up to 70ftha/day (JICA, 2002) and
depends on the type of industry involved. Wheszehs insufficient information for
this, assessment have been made based on theolamdldistry and the average of
water use for each area of industrial sector, dafog each river basin. Based on
these assessments, the total water use for indistgstimated at around 3,770
million m® a year, with nearly half of that use in the Rethai Binh basin. 25% of
industrial water use occurs in the Dong Nai, 7%hi@ SERC and 10% in the Cuu
Long.

By 2015, industrial water use will be more than ldeuthe 2006 volume. The
greatest increase is projected to occur in basimsrevthere is already a significant
industrial base — the Red R, the Dong Nai, SERQ, ICing, and Thu Bon & Vu Ga.
Significant growth in water use is also projected the Ba R basin and for “other”
rivers or groundwater.

It is estimated that the use underground watetinfidustry is still popular in
Vietnam - 57% of enterprises in HCMC use groundwatéccording to HCM
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DoNRFE, each day the city used 2.5 milliorf/day of underground water when the
safe level of exploitation is only 800,000/day.
Table 2.2. Water use for industry per river bgMillion m®

Current 2015

Bang Giang — Ky Cung 17 30
Red - Thai Binh 1849 3810
la 77 150
Ca 15 40
Gianh 12 30
Thach Han 12 30
Huong 19 40
Thu Bon & Vu Gia 114 280
Tra Khuc 6 10
Kone 4 100
Ba 12 300
Dong Nai 924 1960
SERC 270 370
Se San 14 30
Sre Pok 15 40
Cuu Long 377 660
Other 30 600
TOTAL 3,767 8,480

4. \Water for domestic use

The rivers that have the high rates of water faméstic use in turn are Red
River, Dong Nai River, the Mekong River Delta, nsén the Southeast and Ca River
with the rates of 36.65%, 22%, 17.7%, 5% and 4.B&tatal volume of 0.85 billion
m>, 0.52 billion i, 0.4 billion n¥, 0.12 billion nf and 0.1 billion Mrespectively.
These rates are also similar to high-density residlearea as Ho Chi Minh, Hanoi,
Nha Trang and Vinh City.

Urban water supplyMany urban areas are exploitating and using groatet
sources for domestic and industrial uségies and towns exploiting their unique
groundwater source are: Ha Noi, Bac Ninh, Vinh PhHda Dong, Son Tay, Hung
Yen, Tuyen Quang, Quang Ngai, Quy Nhon, Tra Vinb¢ Srang, Bac Lieu, Ca
Mau. All of other urban areas use simultaneousisfase water associated with
groundwater. According to the statistical data, at present, gtyaof groundwater
exploited to serve urban areas accounts for apmitely 30 - 31% of total quantity
of water supply for urban areas (about 1.1 milliotiday). Most of urban areas using
groundwater sources have exploiting capacities fsomall level at 5,000 — 15,000
m>/day to average level at 20,000 — 40,0G0day. Only total exploiting capacities of
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Hanoi and Ho Chi Minh City are bigger than othestal capacity of all water supply
factories with groundwater source in Hanoi is 560,&t/day. In Ho Chi Minh City,
it is 150,000 n¥day.

Rural water supplyApproximately 62% of urban people can get cleatewa
supply. The expected national target of 120 - 1Afeison/day was not reached in
2005. To achieve this target, we need 4 billiofiday with cost of around 4 billion
USD. The areas with lowest rates of urban wateplsupnder 55% are Gianh, Tra
Khuc, Se San river basins. According to evaluatibthe Ministry of Agriculture and
Rural Development, the rate of rural water suppl$2%. However, if basing on the
standards of clean water promulgated by the Mwisfr Health, the average level
only reaches 24 - 32%. While analyzing data, thestnagtentive problem is that
percentage of clean water supply to the distristsob low, at only 10-24%, the
highest in the Ma river basin is 24%, the lowesBang Giang - Ky Cung river basin
is 10%. Scale of water supply for a town may be small for Ministry of
Construction to pay attention and too large forMiristry of Agriculture and Rural
Development to consider. This situation shouldroproved in the Strategy of Water
Supply and Environmental Sanitation.

5. Water for Hydroelectricity Generation

Electricity sector has strong economic growth, ratedemand growth on
average in period 1995 - 2005 is 11.4%. The cumlentand growth is 15% and it is
possible to be increased rapidly in the near fuamd with up to 50% electricity
demand in the Southern provinces. Hydroelectrictiptributes about 42% of total
nationwide electricity output of 26,177 MW, of whi25% is thermal power, 28% is
gas power.The total capacity of hydroelectricity (up to 2016) 10,255 MW, of
which 11% from China and Laddydroelectric power concentrated in the Red River,
Dong Nai River (26% and 23%). In the future, alinis of pumped storage
hydropower and nuclear power will be added. The peonstorage hydropower
projects will be built in the river basins of Soed#st. It is forecasted that total
capacity of electricity in 2025 will be 181,754MWcluding 18% from hydropower,
67% from thermal power, 8% from gas power, 6% froatlear power, 1% from
diesel. The expected total capacity of hydropoweR025 is 33,310MW, of which
83% is from sources of Viethamese hydropower, 18%mported from China,
Cambodia and Laos.

6. Water for Waterway Transport
Total value of waterway transport in 2004 is 7, B80on. The largest proportion is
contributed by Dong Nai River with 43%, smaller srage contributed by Red River
with 32%, Mekong River with 17%, etc. The higheste of waterway transport also
belongs to Dong Nai River with 1,076 VND/km, theadRRiver with 728 VND/km,
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Mekong River with 725 VND/km. The remaining rivetsave small value of
waterway transport. The rivers in the Central ammt@l Highlands have not been
exploited for waterway transport so far.
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Table 2.3: Structure of water uses by sector @nilliT)

Structure of water uses (billion nf/year)

Bang | Red | Ma Ca | Gianh | Thach | Huong | Vu Tra | Kon | Ba | Dong| Southeast] Se | Sre | Mekong | Total

Giang | River Han Gia - | Khuc Nai River San | Pok | River

-Ky | - Thai Thu Group

Cung | Binh Bon

River
Irrigation 0.274 | 17.245| 4.280| 1.701| 0.061| 0.095| 1.292|1.278| 0.743|0.907| 1.636| 4.775 1.420| 0.183| 0.764| 29.120| 65.77
Industry 0.000| 1.849|0.077|0.022| 0.001| 0.000| 0.105|0.141| 0.070| 0.009| 0.006| 0.335 0.300| 0.016| 0.015 0.008| 2.95
Domestic
water 0.011| 0.854|0.081| 0.099| 0.008| 0.007| 0.060|0.052| 0.010| 0.024| 0.033| 0.516 0.116/| 0.009| 0.040 0.413| 2.33
Aquaculture | 0.025| 0.729| 0.404| 0.289| 0.010| 0.019| 0.101|0.122| 0.030( 0.021| 0.027| 0.411 0.634| 0.012| 0.062 5.869| 8.76
Total 0.311| 20.677| 4.842| 2.111| 0.080| 0.120| 1.559|1.593| 0.852| 0.961| 1.702| 6.037 2.469| 0.220| 0.881| 35.410| 79.83
Proportion of water use by river basin (%)

Irrigation 88.32 | 83.40| 88.39| 80.58| 76.45| 78.52| 82.90|80.23| 87.12| 94.38| 96.12| 79.10 57.50| 83.18| 86.72 82.24| 82.40
Industry 0.15 8.94| 159| 1.04| 0.87| 0.10 6.75| 8.85| 8.21| 0.96| 0.35| 5.55 12.15| 7.27| 1.70 0.02| 3.70
V[\)/Ztrz;asuc 3.40| 4.13| 1.67| 4.69| 10.22| 5.68| 387 3.26| 1.15| 2.48| 1.94| 855 468| 4.00| 454 1.17| 2.92
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Structure of water uses (billion n/year)

Bang| Red | Ma | Ca | Gianh| Thach|Huong| Vu | Tra | Kon | Ba | Dong| Southeastf Se | Sre | Mekong | Total
Giang | River Han Gia - | Khuc Nai River San | Pok | River
-Ky | - Thai Thu Group
Cung | Binh Bon
River
Aquaculture | 8.12| 3.53| 8.34|13.69| 12.45| 15.70/ 6.48| 7.66| 3.52| 2.18| 1.59| 6.81 25.66| 5.45| 7.04 16.57| 10.98
Proportion of water use by sector (%)
% of
irrigation 0.42| 26.22| 6.51| 2.59| 0.09| 0.14 1.96| 1.94| 1.13| 1.38| 2.49| 7.26 2.16| 0.28| 1.16 44.28| 100
water
% of
industrial 0.02| 62.68| 2.61| 0.75| 0.02| 0.00 3.56| 4.78| 2.37| 0.31| 0.20| 11.36 10.17| 0.54| 0.51 0.27| 100
water
% of
domestic 0.45| 36.65| 3.48| 4.25| 0.35| 0.29 2.59| 2.23| 0.42| 1.02| 1.42|22.15 496, 0.39| 1.72 17.73| 100
water
% of
aquaculture 0.29| 8.32| 461| 3.30f 0.11| 0.22 1.15| 1.39| 0.34| 0.24| 0.31| 4.69 7.23| 0.14| 0.71 67.00| 100

water
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lll. The Issues of Water Use
The improper exploitation and use of water resauvedl lead to the following:

1. Degradation of water quality and wetlands:

Water quality degradation has strong impacts ¢oeitosystem and vegetation.
Water quality of almost rivers has not qualified foe level A standard (can be used
for domestic water), but a number of river sectistil§ have very good water quality.
Thach Han, Tra Khuc, Ba, Southeast river basing loeny a low index of species of
fauna and flora, it is also similar to the low rafenatural forests. According to BOD
index, water quality in some rivers is becomingyv&grious: Red, Ma, Ca, Gianh, Tra
Khuc, Dong Nai, Mekong River and Southeast rivesugrt Huong River has high
index of vegetation species thank to biodiversibnservation of Bach Ma forest.
Many areas where natural forests occupy high p&gerbut it can not ensure the life
of the natural fauna and flora due to poor forestlity such as Se San, Sre Pok, Red,
Ma River Figure 1).

Figure 1: The water quality of rivers (BOD) and ind  ex of fauna and flora
system
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At present, many areas of wetlands have been lesttd development of
aquaculture and fishery. River ecosystem suffenfidence from industrial pollution
and domestic waste water, river bottom dredgingn daossing river, change of
aquatic environment, disappearance of breeding forfesh.
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2. The impact of climate change to the water resoaes

Climate change is a global problem, it can be eeithanaged nor avoided.
Vietnam is one of five countries that are influesth¢ee most. Water resources sector
Is affected powerfully by global climate change.

The impact of climate change to the water cyclede@ be drier in dry season
and more humid in rainy seasddther factors in the water cycle are affected as
follows:

v" Rainfall, precipitation regime: rainfall probablycreases in high-latitude areas,
especially in winter.

v' The amount of evaporation increases when the ripéeature increases. This
leads to reduction of surface flow when evaporatate increases. According
to research in the United States about the relstiiprbetween surface flow and
evaporation, in case rainfall is not change, thé#ase flow will decrease 3 -
12% if the temperature increaséC2 and 7 - 21% will be reduced if the
temperature increaseSG4due to increase of evaporation.

v Interactive relationship between surface water ardundwater is also
affected. In the dry season, groundwater can dari&giup to 93% of water
volume in river. For example: the rate is 94% ia Northwest region, 90% in
Northeast region and it is lowest in Southeastorguith 90%. Decrease of
rain water leads to reduction of groundwater ansldadly, flow in rivers also
reduce in dry season.

v Flows: in the high-latitude areas, increase of fadlirwill make the flow to
increase. In contrast to some areas with lowetutds, the flow reduction
caused shortage of water become more serious due ¢ombination of
decreasing rainfall and increasing evaporation.

v Reservoirs are affected easily by changes in cim@hanges of temperature
and rainfall lead to change water balance of reserisio-chemical properties
of water and influence the ecosystem in the rivedcing diversity of species
of aquatic system, reducing output, etc.). Somedake probably disappeared
due to certain climatic condition.

v' Water quality: rise of temperature reduces the arhofidissolved oxygen and
influence to the aquatic animal life.

Frequency of happening flood, drought is possibléé raised in many river

basins. Frequency and hardness of drought willeese in some places due to
decreased rainfall. Drought will take place moreqgfrently because of increase of
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evaporation. Impact of climate change is very muchhange of seasonal flow and
floods, heavy rain caused major flooding. Damage tlu floods and storms are
concentrated on the rivers in Central region swiva, Huong, Vu Gia, Thu Bon,
Tra Khuc and Kon Rivers. The rate of average danmag®mmparison with GDP is
about 0.6%. The Northern mountainous regions ateevable to be affected by
whirlwinds, flash floods, standslide, hail and burst of house roof often hagpén
the plains as the Red River Delta, the Mekong Rvelta, floods also occur more
often, salinization raises more that cause largga af salinity, acid land and damages
crop. Estuaries expand with cone-shaped tenderspecally in the poor-alluvial
rivers such as Thai Binh, Quang Ninh, Hai Phongadoblai. In dry season, water in
river branches, river bottoms and stagnant carsalsighly polluted and the rivers
cannot play roles of drainage to the sea. By time tilevel of pollution has become
increasingly serious, so it affects residents gvim two side of river. Inundation will
cause changes of hydraulic system; the flow infiessiateral erosion on river side
threathening nearby residential area. On the rivath strong dyke system, soill
deposition occurs in the middle of river bottomatesterrain at the bottom higher
than plains on two sides of the river.

Water shortage in the dry season and flooding imyraeason are occurring
more and more seriously in many localities.

Sea-level rising: According to research scenarios of the Institute of
Meteorology, Hydrology and Environment, every decate temperature increases
by an average of 0°G; annually, there isaverage of 4.7 storm and this figure is
increasing, great floods occur more frequently aastal areas and the Mekong River
Delta, Red River Delta; it will be more severe Ime tSouthern region and Central
Highlands. Sea level rises an average 5cm a deaadet will be 33 - 45cm in 2070
and 100cm in 2100f sea level rises 1 m, 22.8% of the Vietnameseufain is
influenced, 12% of land is affected and 10% GDRss, 11,000 krhof the Mekong
River Delta will be inundatedConsequently, coastal areas will be eroded; flodd w
be stronger in the downstream of river; salinizatiall be expanded in estuaries and
impact to taking water from river-side sluices,eaff groundwater nappe near the
shore; sea dyke will be affected powerfully; drgi@acale will be larger. Sea-level
rising due to climate change will affect strongdythe system of exploitation, use,
protection and development of water resources, sysem of investigation and
monitoring the quantity and quality of water.
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Change of rainfall and runoff: according to therso@ of change of rainfall
and runoff, if temperature in Vietnam increasesS@.44.5C, the runoff will change.
If rainfall decreases 10%, the runoff can be reduld®- 30%. This significant change
will occur at the South Central Coast and the Neagih. Especially in the dry season,
runoff will be reduced 10 - 15% when rainfall deages 10% and the temperature
increases more than &

3. Natural disaster and flood

In the past years, natural disaster occured inyeaera throughout the territory
of Vietham caused great damage of people, propexdgnomic, cultural, social
infrastructure, impacted bad to the environmentelrent 10 years (1997 - 2007), all
kinds of natural disasters such as storms, flodasjghts and other natural disasters
have done significant damage to people and propeaitysed deaths and thousands of
missing persons. The value of damage to propertyagéimated about 0.6% of GDP.
Natural disaster in Vietham is increasing more aage in term of scale and repeated
cycle accompanied by unexpected difficulties.
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Table 2.4: Level and type of disaster by economigan

Disaster

Geographic and economic regions

Northeas
and
Southeas

Red
River
tDelta

North
Centra
Coast

South
Centra
Coast

Central
Highlands

Southea

Mekong
River
Delta

Coastal
Economig
Region

(1)

(2)

3)

(4)

(5)

(6)

()

(8)

(9)

Storm

*k%k

*kkk

*kkk

hxkk

*k

*¥

**

*k%k

Flood

*kkk

*kkk

hx*k

*%*

*%

*%k1

kK

Flash flood

*k*k

*k%k

*k%k

ekk

Wkd

*K

ek

Whirlwind

**

**

**

fek

*%

*%|

Drought

*k%k

**

*%*

i

kx

*%|

Desertification

**

**

k*x

Salinization

**

**

**

kK%

Inundation

*kk

**

**

**

ki

Landslide

**

**

**

*%*

ek

*%*

*1

Water level
rasing due to
storm

*%*

**

**

fek

ek

*%|

Fire

*%*

*%*

**

kkk

WX

*K

Risk of
industry and

environment

*%

**

**

fekx

kx

*K

*%1

Note: Very much: (****); Much: (***); Not so much(**); Little: (*) and None: (-).

4. Degradation of groundwater sources

Although the groundwater reserve in areas of Noggtwand Northeast of
Vietnam is quite large, however, almost water lay@e contaminated in the sand and
clay layers, and in the limestone somewhere. Cheniaic of the sand and clay layer
IS, supplying water through small wells and holgkich make them less sustainable
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when they are exploited in large quantity. Depegdin the depth of each water layer,
the sand and clay layers could be suitable to ssgale exploitation for the domestic
purpose. The exploitation on large scale has mhadestructure of the water layers
falling down in the past few decades, and alsohsyimpact of stream, wave and
wind. This phenomenon has occurred in the bastheoRed River area, the Southeast
region, the Mekong River Delta and the coastalnpltiey have a close relationship
with activities on the ground. The basalt area€entral Highlands and the highlands
of Southeast region are also the sources of goatityjgroundwater, so most of the
exploiting wells on large scale are located in thegion, where the demand of
domestic and industrial water are great, to supwater in and around Ho Chi Minh
City and a large amount of water to irrigate cofife¢he Central Highlands and South
Central Coast.

Capability and sustainability in exploiting the watayer in Viet Nam are not
yet rated. Currently, groundwater potential is goigliminarily estimated number and
calculated on a large scale. The calculation maiaged on rainfall or other data
calculated from the amount of groundwater exit lbe river. The calculation is
assumed that 100% water transfer is dynamic regertential can be exploited. This
method does not consider the impact of surfaceffuaoother dependent ecosystem
as well as related economical and social valueg dddculation of groundwater
reserve doesn't often consider the fact that eigtion often focuses on a small area
and there are many risks of partial decrease oémlavel or the interaction between
the drilling holes. Currently, the decrease in gbwater level has happened,
although low, but there is no policy refers to grdwater exploitation limit to ensure
that the impacts are acceptable. The increase ¢@rwlamand causes pressure on
water supply and also the groundwater, reducesoeaimal and social value, and
restricts development activities.

Arsenic pollution: In Hanoi, drawdown of groundwater level caused the
increase of Arsenic pollution in the depth wategrels, which supply the domestic
water (which is drilled through the shallow layelr). some mountainous areas, the
content of Arsenic also increases by the activibéanining. Recently arsenic is
researched to filter out, although this method duasachieve the allow standard of
the World Health Organization — WHO, 0.001 mg/L thinking water, but it also
reduced considerably the content of arsenic bel@®@@3® mg/L. In areas where the
content of arsenic is high, with a high amountrohj the filter is very effective. In
other areas, removing arsenic in domestic waterceswushould be studied further.
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5. Improper exploitation of water resources

The constructions on the river have caused manydtspon the hydrological
regime as well as the health of rivers. Buildingh&touctions on the river have
basically changed the flow rate, especially dutimg dry season; therefore the social
and economical values are affected. The indicdtaatural flow shows the rivers that
are in quite intact level as river Gianh (83.7%% @&ang Giang Ky Cung (80.5%),
Thu Bon (79%). Rivers in strong exploitation are 6.6%), Dong Nai (32.7%),
Kon River (34%). The hampered extent by construstito the move of aquatic
animals such as shrimp, fish, etc. with the indicdtom 65% to 71% for the Ba,
Thach Han, Ca and Red River. In fact, now therenzaay obstacles on the river in
Vietnam, most of them are small and under the fldwsng the rainy season, but the
accumulative activities of these obstacles in tihe skason is very considerable.
Currently, the minimum flow for use demand, comntynand the environment is
often cut down or does not receive proper carerelhee very few river basins that
have the regulator to ensure the flow demand indthenstream of the river, and in
some cases the new design constructions even réldeiability of the already ones
on the river. The fact on river basins is the newanstructions will be built
continuously without solutions to ensure the ndtflosv of water or drain off to meet
the demand at the downstream.

6. Lack of water during the dry season, there is npolicy yet to share
water during the dry season to ensure the water deamd and social security

The dry season in Viet Nam lasts 6-9 months; #é@ns in the Central region
of Vietham have the longest dry season, up to Sthsohere are 7 basins with the
amount of water in dry season under 33% of totdewaf the year - that is, only less
than 1/3 amount of water for 75% time of the y@&e amount of water in dry season
of the Mekong Delta is only 23% of total water bétyear, Bang Giang — Ky Cung
ratio is 26%, the Southeast river group is 28%,nGiRiver is 29%. The Mekong
River Delta only has (on average per month) 3.2%tavél water of the year
(compared to 8% if the water was distributed redyfor every months of the year).
There are 7 other watersheds that have the aveatiggper month in dry season only
4% of total water of the ye&.

The lack of water in dry season expresses atdi that in many river basin
the exploitation is over the limit (according to nebthreshold), therefore the water
sources that are 60% depending on the exploitdtan foreign countries have not
been considered sufficiently. It is also one of teasons lead to the waste of water.

56



Vietnam has the policy “power saving” but therenis policy "water saving" yet.
Irrigation water still losts 20-38%, and this numlire@ domestic water is over 30%.
Clean water is still used for things like car waghand much other waste.

During the dry season, only 4 river basins (Cund,0Se San, Vu Gia - Thu
Bon and Gianh) can provide water per capita maza teufficiency of water" level to
support for community development. The 6 otherrrivasins can only provide a bit
more than that level. Capacity of Red - Thai Bimer basin is a bit less than
"sufficiency of water" level. Ma river basin is ‘d&ck of water" level, Dong Nai river
basin is below “lack of water". River group of Sloe#st region is also below this
level and nearly reachs to "scarceness of watggl.l&Vith the forecasted growth of
population for the river basins, especially in Davgi River groups and river group
of Southeast region, the availability of water e tdry season are becoming serious
problems in many areas of Vietnam.

So far, Vietnam has not had a specific policy oarisiy water resources
among competitive interests at the same time oémsitortage.

IV. Orientation to use of water resources

In the last 10 years, Vietham has many variatiomd @npacts of the climate
factors that affect water resources:

- Index of annual storms in Viethamese coastalsareaeases 0.4;

- The average temperature of year increasé€€0ith summer months it increases

from 0.1°C to 0.2C;

- Regional rainfall tends to be increased or desmeabout 0.1% to 0.5%;

- The scenario CR1RO predicts that average temperaff year increases from

0.3C to 0.7C, rainfall does not change much, but maximum edlirificreases

about 5% in the coastal regions in 2010.

1. Water source:

Surface water:Changes of climatic factors lead to reduction oftavaesources.
According to the forecast, the total annual runefbout 843 billion r}) it may drop
to 807 billion nf in 2025, to 765 billion rhin 2070 and to 722 billion fin 2100. The
current total runoff in dry season is about 108dsilm®, it may drop to 98 billion th
in 2025, to 76 billion min 2070 and to 72 billion Frin 2100.

Groundwater:It is used mainly for domestic water supply. Tatakional dynamic
reserves of groundwater is approximately 195,6656,8&day, equivalent to 2,264
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m®/s. Total reserves of groundwater of level A andsB986,500 riday. Usable

reserves of groundwater of level C1 is 2,400,000ay, of level C2 is 10,400,000
3

m°/day.

2. Water demand and capability for water balance irthe future

Water demandit is forecasted with the criterion of sufficient waupply under
permit of economic and technical conditions. Tatater demand for domestic use
and development of socio-economic is increasin@0@0, it is around 78,112 billion
m?, about 103,588 billion fin 2010 and approximately 121,813 billiorf im 2020.
The water discharge for maintaining the downstresmwological environment in the
dry season is about 4,300%m Other sectors’ water demands (transport, water,
environment ...) also need to be increased much.diality and guarantee of water
supply and sewerage (including irrigation and dagea) are becoming higher and
more diversified?

Table 5. Forecast of water demand incr€ase

Increase level in comparison with 2000
Year
Cultivation Breeding, fisherry Domestic use Industry
2010 11% 60% 100% 80%
2020 13% 108% 230% 170%
Table 6. Current level of water use and estimaggdllin 2020
No. Sector At present In 2020
1 Irrigation 82 % 72 %
2 Industry 5% 9%
3 Domestic use 3% 5%
4 Aquaculture 11% 14 %

Ability to meet water demandiccording to the calculation result of water baken
total water demand is 9 — 10% of total runoff ir0@012 - 13% in 2010, 15 - 16% in
2020. Therefore, the total runoff of year still caatisfy water demand safely.
However, the runoff in dry season is very smalljsust of the basin is lack of water,
flows nearly disappears.
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Conclussions

The water resource is much diversified includingfaee water (fresh water,
brackish water, salt water...), ground water (freshter, mineral water...). However,
different projects on water resources and wates hage focused mostly on surface water
(fresh water, salt water) and little on ground waluring the recent years, research on
water resources and water uses has been paidmhjforore attention, in particular using
of brackish water and salt water for fishery depeient.
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CHAPTER IlI
IMPLICATION OF LESSONS LEARNED FROM FOUR CASE
STUDIES

1. Assessment of the implication of lessons learfrom Case Study Xuan
Thuy National Park (Case study #1)

The case study is a typical short term researclthencomplex relationship
between Water, Food and Ecosystem in Xuan Thuyomadt park located on
estuarine area of Red River in northern Vietnanse8aon research results of the case
study it is possible to come to the following camsbn, lessons learnt and
recommendations for further study:

1) Conclusion of the case study

In Vietham many studies on environmental impactslais and reservoirs in their
upstream and downstream areas have been carriebdubgtudies of upstream water
flows impacts on river estuarine and coastal zaresstill limited. This case study
carried out in Xuan Thuy National Park situatedha Ba Lat estuary of Red River
system is one of the first efforts to remediats #ituation. It shows that relationship
between river estuarine water, marine coastal watgicultural and aquaculture food
production activities and ecosystem conservationaimetland national park in
northern Vietnam is very complex. For a good mansge of WFE relationship in
this national park and similar places in Vietnamisitnecessary to have a good
understanding of this relationship and an apprégnmaanagement and institutional
system.

2) Lessons learned from the casady

- Water resources in Xuan Thuy National Park aredufor many purposes:
maintenance of ecosystems in mangrove forest in piek; supply water for
agricultural, aquaculture production, socio-ecoroauttivities and domestic use for
the living of people in the five communes situatethe national park buffer zone.

- Water resources in the study area are also syrongpacted by intensive socio-
economic activities in Red river estuary upstreamas, where many industrial,
agricultural, handicraft, construction, mineral Exation activities are carried out
and strongly polluting Red river water resources
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- Sources of water flowing to the national parknfrgeople residential zones,
agricultural production zone, aquatic farming zaméuffer zone area strongly and
directly impact the quality and characteristicsvafter in the national park.

- Degradations of ecosystems and biodiversity hasppened with Xuan Thuy
National Park, especially after economic renovationhe late 1980 resulting from
more intensive exploitation of fishery and forespleitation in park area, population
increase and intensification of agricultural a¢tes in 5 communes in the park buffer
zone.

- Direct impact to the park ecosystem and bioditeis the change of water flow in
the park area by the building in the year 1986 dam across the Vop river, one of
the two rivers flowing in the area of the natiomark, for extending the shrimp
farming area without taking account into the chamgeatural flow in this estuarine
area.

- Water, Food and Ecosystem are closely interréls#tgt from administration and
management aspects are depending from various trnesijs provincial. district
departments. For an optimal use and protection atemresources for sustainable
food production and efficient ecosystem conseovait is necessary to have an
adequate system of management at various levedslrofnistration associated with
strong public participation.

3) Recommendations for further research

- Study on the impacts of Vop bridge to water flavater quality, and other issues of
hydraulic regime, erosion, sediment depositionjnggl quality of water in the
estuarine area and their impacts on the ecosysitthe national park.

- Design and setting up of a monitoring system \altlout 3 monitoring stations in the
national park and surrounding area.

- Design and setting up of monitoring system urtike- sluices to monitor and assess
the pollution by waste water from residential agdaultural areas in buffer zone.

- Research regarding the implementation of Deci®ion1822/2006/QD-UBND of
People Committee of Nam Dinh province on coordorafor management, protection
and development of Xuan Thuy National Park.

- Research concerning the preparation and impletientof activities concerning
development of rural handicraft; models of eco-wmr development of environment
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and sustainable development for people and scheatshers and pupil living and
working in the buffer zone and in the national parka.

2. Assessment of the implication of lessons learfrom Case Study of Bac
Duong Irrigation Scheme (case study # 2)

In Bac Duong irrigation scheme, Ngu Huyen Khe riigra natural drain.
However, in fact, it is an irrigation water sourfoe areas along both river banks. In
dry season, the river water mainly is wastewatemfrindustries, craft villages,
domestic uses, agriculture etc. The study Bbténtial use of waste water for
irrigation to mitigate water pollution while assuring sustainable and safe
agriculture in the Bac Duong Irrigation Schemé has a great significance in both
theory and practice.

1) Conclusion of the case study

Wastewater reuse has clear negative impacts orefarmmealth. Rice yields of
areas using polluted water are higher than rickelyief areas using unpolluted water.
The differences between these two types of areaglaarer in the summer (rainy)
season. It may be explained that use of dilutedemasder for irrigation could make
rice have higher yields in comparison with casasihg undiluted wastewater.

In the future, because of high growth rate of eoaisand social development,
water pollution in the scheme will be increasedhafany urgent measures are taken
from now. The above proposed strategy should bsidered and implemented by the
relevant agencies at various levels and communities

Wastewater reuse in the Bac Duong irrigation schérag clear negative
Impacts on farmers’ health, irrigation area hedltlis necessary to have preliminary
treatment before using the wastewater for irrigat@d least. When water pollution
level of the Ngu Huyen Khe is high, wastewater $thdae stored temporary for 7-10
days in canals, drains or ponds before taking drap fields. In case wastewater of
the Ngu Huyen Khe is too serious, it is requirecptomp water from Cau river to
dilute water pollution before pumping to the canatowever, this measure is
considered as a compulsory situation solution.hibugd not be considered as a
positive measure for wastewater reuse.
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In order to control water pollution of the Ngu Huykhe river, it is required to
implement necessary measures to manage the wastesoCraft villages, industries
should be reallocated to collect waste matters ptaaned places where waste matter
treatment could be effectively, efficiently carriedut. Polluters must have
responsibilities for treatment before discharginip ithe water source and paying for
their waste matters into environment. Awarenessrawvgment on wastewater reuse
for the communities and agencies should be welllempnted. Water of the Ngu
Huyen Khe river should be improved soon.

2) Lessons learned from the casedy

- The water quality in irrigation scheme is pollutaadd contaminated by many
polluters such as industry, trade villages, rurad arban areas, tourism and
agiculture itselft. The reuse of wastewater in sebeme for irrigation is an
inevitable demand. However, the pollution levelvedstewater that used for
irrigation should be careful considered.

- There is a need of strengthening the enforcemeekisting legal documents
for waste water discharge license for the provineisthorities which have
function on environmental protection as well asigation management
agencies.

- The cooperation between the Provincial Departmeht Eavironmental
Protection, the Provincial Department of Agricuétand Rural Development,
the North Duong Irrigation Management Company, lacdhorities within the
Scheme and companies is very weak; The companyotidhave power to
punish polluters because it is not one of the foncbf the company. The
cooperation between provincial authorities and ®empany should be
strengthen through an appropriate mechanism witingtparticipation from
farmer in the scheme.

- The DARD do not have enough power as well as eggedn water quality
and environment in order to carry out the monitgpriwater quality and
wastewater discharge licensing in the scheme éweMinistry of Agriculture
and Rural Development has already issued a deawsiomastewater discharge
licensing in irrigation scheme.
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3) Recommendations for further research

Because main study #2 was carried out for 5 moafhs rainy season, the
collected data, information are still insufficienChe above conclusions and
recommendations are initial ones. It is necessargdntinue the study with the

following aspects:

()

(ii)

(iii)

(iv)

(v)

(vi)

(Vi)

(viii)

(ix)

Surveying wastewater sources: re-identifying maist® sources in the
scheme. Measuring wastewater discharges of thewatdr sources;
Continuing water quality monitoring at crop fieldsanals and drains (as
phase 1) for 2 more years (in both dry and raimsses). However, some
more water quality parameters should be tested iffstance, pesticide
residuals);

Continuing rice product, soil sampling and tesiim@reas selected in phase
1;

Studying impacts of wastewater on other up-lang€r(such as potato,
vegetables etc.);

Studying feasible and simple wastewater treatmeahriologies for the
area;

Continuing study and having specific recommendattonegal framework,
decision making process, organizational arrangesnenwastewater reuse
in the area;

Supporting DARD and DONRE in wastewater licensing;

Supporting DARD and DONRE to develop wastewateatinent proposals
to craft villages, industries;

Developing action plans for awareness improvemadtcaapacity building
for communities and agencies.
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3. Assessment of the implication of lessons learfiom Case Study of Hoa
Binh reservoir (case study # 3)

1) Conclusion of the case study

From the point of view of economic valuation watbould be considered as an
economic good. Water valuation for different sestof the national economy is very
necessary and should be considered as base foteffevater reservoir operation and
management, especially for a optimal balance betweder demand and supply. Hoa
Binh reservoir is an important multipurpose wateservoir for flood control and
water supply for downstream people living condiforand their industrial,
agricultural, fishery, handicraft, river transpdida activities. It is very important to
continue to promote the rational and optimal badaand schedule of water release
from Hoa Binh reservoir and related upper streasemairs on Red River system to
downstream areas based on rational applicationabénwaluation considering water
and its impacts on food and ecosystem.

2) Lessons learned from the case study

- The government should encourages the investmeahtdavelopment activities for
water resources supply, exploitation, protectiod eational use and protect the right
of use of water resources developers.

- In the last decades, possibly by the impactdalfaj climate change, El Nino and La
Nina effects serious floods and droughts have oedun Vietnam. Therefore in the
coming years a study on river multiple uses reseswaperation, including reservoirs
on Da river, on Lo river, on Chay river, Dong Naier, and many other rivers in
Vietnam based on water valuation considering igsaots on energy, food, ecosystem
and other sides of integrated water resourcesandsuman life and development is of
specific importance.

- The cooperation between governmental agenciemtainal, provincial, and local
levels related to integrated water resources ubesnewly founded rivers basins
management committees, professional and communignizations is necessary for
optimal water resources use operation.

- According to the case study author, it is alsoessary to separate water resources
use institutions from water resources managemeyanizations.

3) Recommendations for further research
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- To continue the case study on Hoa Binh reserwuittipurpose water resources
management before the completion of Son La watsgrveir and other important
reservoirs now in construction on Da River.

- To carry out the case study on Hoa binh reseriitipurpose water resources
management after the full completion of Tuyen Quaatger reservoir on Lo River.

- To carry out the case study on Hoa Binh wateerkasr multipurpose water

resources management after full completion of ingrdrreservoirs on Da River and
Lo River.

- To carry out research on “environmental flowd River downstream of Hoa

Binh dam.

- To carry out research on “environmental flow"Gliay River downs tream of Tuyen
Quang dam.

4. Assessment of the implication from Case Study Bdre (case study #4)

The case study is a typical short term researclthencomplex relationship
between the use of the same water resources scavadable in the study area for
agriculture and for aquaculture at Dai Hoa Loc Bith Thoi communes in Binh Dai
district of Ben Tre province in the Mekong Riverlae
1) Conclusion of the case study
- The existing soil resources, water resourcesahdr environmental conditions at
the study area allow a good combination of aquarl{shrimps farming) and rice
cultivation. This system of combination was workisigce some year and positively
contributed to the increase of local people incaand amelioration of their living
conditions
- With the existing infrastructure system of candikes it is still difficult to supply
of clean water to shrimp pounds and rice fields ndischarge polluted water from
these areas. Polluted water from rice fields amoinghpound are directly discharged
to canals and river.
- The understanding of the value of water resouacesthe need of conservation and
amelioration of water resources quality for betiembination of aquaculture with rice
cultivation of local people is still limited andahld be ameliorated.
- A good management system at district and comnhewed is necessary commune
for the combination of aquaculture and rice cutima
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2) Lessons learned from the case study

- It is possible to ameliorate to efficiency of usfewater and land resources in some
coastal areas of Vietnam by an appropriated cortibmanf aquaculture and
agriculture, especially the combination of aquate cultivation and shrimp farming.

- This combination needs in necessary infrastrectaonstruction; appropriate
technical design for aquaculture and agriculturstesy; technical training for local
workers; good understanding on environmental ptiotedn local area; appropriate
management, institutional system and appropriat&eharganization.

- The government, especially the province and idisfpeople committees in the
coastal areas of in Mekong River and Red River ndet should encourages the
combination of agriculture and aquaculture to iaseethe efficiency of use of water
resources for food production and ecosystem piioteeind development.

3) Recommendations for further research

- To carry out similar case studies in other plangbe Mekong River Delta,

to compare study results and to have conclusiahramarks with areas larger than

the commune.
- To examine the possible impacts of climate chaage natural disasters (typhoons,
floods, droughts) on this way of combination of acuiture with agriculture.
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CHAPTER IV
WATER FOR FOOD AND ECOSYSTEM'’'S POLICIES ANALYSIS

l. Institutional arrangement for water resources management

1. The Organizational Structure of Water Resource Mnagement in
Vietnam

The Constitution of Vietnam, approved in 1992, edathat the National
Assembly is the highest legislative body and Gowemnt is the highest executive
body of the State. The Government consists of tiraePMinister (who is elected by
the National Assembly) and Deputy Prime Ministand &abinet Ministers (who are
appointed by the Prime Minister). The Communisttyar the leading force of the
State and of society in Vietnam. There are fouele of administration:

=  Central Government

=  Provincial and municipal authorities
=  Quarters (urban) and Districts (rural)
=  Blocks (urban) and Communes (rural)

Each level of administration is represented by ResiCouncils which in turn
elect People’s Committees that perform the adnmatise functions at each level of
government. There are 64 provinces in Vietnam now.

This overall structure provides a very strong adshiative mandate for
provinces and districts and immediately createsestansions for water management,
where the hydrologic unit boundaries seldom, ifres@ncide with the administrative
boundaries.

This latter feature is common to virtually all cduies, however the extremely
rigid administrative structure mentioned above ¥oetnam (and also for countries
such as China) has traditionally made it diffidolintroduce cross-province boundary
water management arrangements. Various ordersyanis; decrees and so on, issued
over recent years have emphasised the importamcgic of the hydrologic unit for
water resource management rather than adminisratwndaries. However, it was
not until the recent passage of the new Water Ressl_aw that the legal backing
and structure has been provided to enable thisailyy occur.

After the Law on Water Resources had been enact2898, some
organizations were established to implement the. lAvirst, Ministry of Agriculture
and Rural Development (MARD) was responsible ferdtate management of water
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resources. After the establishment of Ministry efttval Resources and Environment
(MoNRE) on November 11, 2002, the function of state management of water
resources was transfered from MARD to MoNRE in adance with Decree No.
91/2002/ND-CP defining the functions, tasks, autles and organizational structure
of the Ministry of Natural Resources and Environinétowever, according to Decree
No. 86/2003/ND-CP dated July1,8003, defining functions, tasks, authorities and
organizational structure of the Ministry of Agritwle and Rural Development,
management of river basin planning management bagad still managed and
proceeded by MARD and Department of Water Resoweasassigned to assist
MARD to accomplish these tasks. Afterwards, thadgefof the Government issued
Notice No. 43/TB-VPCP of March 52007 to announced conclusion of Permanent
Deputy Prime Minister Nguyen Sinh Hung about transfy river basin management
to MoNRE.

Recently, Decree No. 25/2008/ND-CP of Marcl, 2008, re-defines
functions, tasks, powers and organizational arnareges of MONRE. MONRE has
main functions of water resources governance imetuguiding implementation of
legal documents, policies, regulations on wateoug=es; guiding implementation of
national water strategy, national water programmiking a leading role of
developing national water resources development amahagement  plans.
Afterwards, MoNRE assigned its Department of Wd&essources Management to
assist Minister in state management of water ressuthrough through Decision No.
1035/QD-BTNMT dated May 19 2008.

In provinces, cities directly under the central gmument, the Departments of
Natural Resources and Environment, in which Wagsdarces Divisions function to
assist provinces to conduct state management ef\wnegources in within provincial
border.

According to Decree No. 01/2008/ND-CP of Januafy2008, MARD is
responsible for state management of water supplysawerage, fresh water and
sanitation of rural environment, irrigation andidesge, making operation procedure
of irrigation and hydro-power reservoir, preventamd control of harmful effect
caused by water (flood, draught, etc.). DepartroéiYater Resources (main agency)
and The Department of Dyke Management and FlondsSéorms Control assist
MARD directlyt to implement those tasks. At locavél, the Departments of
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Agriculture and Rural Development and, under thiengation divisions function
state management of water resources.

The National Water Resources Council was estaldlisiseording to Decision
No. 67/2000/QD-TTg of Prime Minister. Members att@ouncil works
concurrently. The Chairman of Council is a Deputyrié¢ Minister, permanent
councilman is a Minister in charge of water reseammanagement, frequent members
are Deputy Minister of eleven Ministries, Chief@d#cretariat, specialists and
unfrequent members are representatives of conceerddal and local agencies.

At present, Office of National Water Resources @ilus based in
Department of Water Resources Management under NEolIRRief of Secretariat of
this office is Director of Department of Water Besces Management and frequent
member of Council eithea¢cording toDecision No567/QD-TTg of May 21 2003,
it was formerly functioned by MARD).

GOVERNMENT
A 4
Y A 4 \ 4
MARD NWRC >{MONRE EVN
< - D € ---- < -- >
A 4
SN DWRM
(MARD) L B ~%(MONRE)
. v .
River basin
management
committees v
DARD ) v |[DONRE
A 4 A 4
Irrigation Division Natural Resourc
(district level) - »Section
(district level)




Figure 1.1. Scheme of organization structure orea&sources management

2. Functions and roles of different ministries, seéors and organizations
related to water resource manafgement

A detailed functions and mandates of concerned@gemesponsible for water
resource management can be seen in Annex 1 amrdltdbland 1.2.

Agency

Functions

Natural
an

Ministry of
Resources
Environment
(MONRE)
In accordance with

Decree 25/2008/ND
CP dated or
04/02/2008

State management on water resources, detailslag/$ol

d

—

- Guiding and organizing implementation of le
documents and policies on water resources;

- Guiding and assessing the implementation
strategies, projections on water resources, anergk
programs on prevention of degradation and depledig
water resources; exploitation, utilization, andtaunable
development of water resources after having apprmaiv
the Prime Minister.

- Leading the development of projections and plamns
management and appropriate methods.

- Issuing decision on classification of water reses
list.

- Guiding and assessing the effectuation of reguiat
on limit threshold for water extraction from rive
aquifers, water-storage area, and area limitingaekbn
of ground water, etc.

- Developing, managing, and exploiting a network

monitoring and measurement on water resources, etg.

- Appraising sector water use projections, projedt:
inter-basin water diversion developed by ministr
sectors, and/or provinces.
- Guiding and assessing the issuance and withdraw
licenses on water resources as defined
documents.
- Implementing methods to prevent water resou
pollution, revive degraded/depleted water sources...
- Leading liaisons in submitting documents relatec
international cooperation of water resources toRhme
Minister.

- Being a Standing member of the National W:s

Resources Council, Vietnam National Meka
Commission.
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Ministry of | State management on water resources as follows:

Agriculture - Guiding implementations of legal documents |on
and Rural irrigation and dykes: preventing impacts of saltteva
Development intrusion after having decision of authorized agesic

In accordance with - Guiding the implementation of strategies, projetiip

Decreed1/2008/ND-CP on irrigation, strategies on prevention and mityatof
natural disasters after having approval of the B
Minister.

- Leading in development of irrigation projection for
region/ reservoirs to serve agriculture productiomti-
purposes attached with socio-economic sectors.

- Approving dyke and irrigation planning of 2 or more
provinces.
- Publicizing, leading, guiding, monitoring, assegsin
synthesizing, and summarizing reports on [the
implementation of approved pprojections, plans| of
irrigation development in nationwide.
- Proposing to the Prime Minister and organizations o

implementation of methods mobilizing materials and
means to prevent and repair damages caused bysflood
droughts, waterlogging, failures of irrigation werknd
impacts of water, guiding flood diversion, flopd
retarding, people evacuation.

m

Table 1.1. Functions and mandates of MONRE and MARD

Other functions over water resources rest withMinastry of Agriculture and
Rural Development (MARD). The Ministry operategrat high-level policy planning,
regulation and procedures level and leaves theatipar of hydraulic works to
provincial departments — except for control of &argcale, inter-provincial and
multipurpose works. Each province has a Provindgriculture and Rural
Development Service (PARDS) which operates undevipcial funding and
administration but with technical links to MARD. &IDPARDS supervise a number
of autonomous enterprises that develop and manatgr vesources for the provincial
peoples committee (PPC). This comprises a veryngtiset of administrative and
technical arrangements for water management atrgmat level.

In essence, the present arrangements for watergear@mt can be summarised
as follows:
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Agency

Function

Ministry of MPI is the central agency for allocation |of
Planning and resources; receives sectoral submissions and gpar
Investmen{MPI) consolidated Public Investment Plan. MPI coordisate

ODA and direct foreign investment.

Ministry of MOTI is responsible for hydropower, among
Trading and Industryother functionsMARD identifies development potential
(MOTI) in accordance and establishes the operating rules for reservidieT |
with 189/2007/ND-CR implements and operates hydropower schemes
dated on 27/12/2007

Ministry of Created with the enactment of the Environmepntal
Science, Protection Law of 1993MOSTE sets water quality

Technology standards, carries out research and environmental
(MOST) management through the EIA process.

Ministry of Responsible for urban water supply, drainage|and
Construction sanitation - sets regulations, prepares, plansignigs

(MOC) in|and constructs water supply and sanitation faediti
accordance witlhl through design and construction companies. Primary
Decree 17/2008/ND-responsibility for urban water supply and sanitatio
CP dated on
04/02/2008

Ministry of MOT is responsible for prevention and
Transport protection against pollution of water resourcesdufes

(MOT) in | marine navigation, and management of marine wprks
accordance with and ports.

Decree 51/2008/ND-
CP dated on
22/04/2008

Ministry of MOF distributes state finances to sectors. also

Finance(MOF) regulates
accounting and sets annual sector disbursement

targets.
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Table 1.2 Functions of Key National Agenciesha YWater Sector Functions

Notwithstanding the key roles played by MARD, MONR&nd their
counterparts at provincial and commune levels, rgelanumber of government
agencies other than those ministries also haventimence in making decisions
which affect the water sector. The broad respolits#isi of these agencies in relation
to the management and administration of water ressy are summarised in Table
1.3
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Water Related Activity
Area of Flood | Irrigation | Water | Flow Water
Governance Agency | control | and for Regime | Quality
Responsibility Drainage| other

Sectors

Water Resources MARD | © ©) (2] 2] 2]
Water Resources MONRE & e ©) ) [©)
Land MONRE | ® 2] (3] (3] 3]
Environment MONRE | © 13 (2] (2] ©)
Hydromet Data MONRE| © 2] (2] ) [©)
Forestry MARD | ©® 2] (3] 2] 3]
Energy MOIT 2] 2] (2] (2] [2]
Agriculture MARD | O @ (3] (3] @
Aquaculture MARD | © 13 3] (3] @
Health MOH e 3] (3] (3] [2]
Transport MOTC | © (3] (3] 2] 3]
Industry MOIT © 4] (3] (3] (4]
Tourism MOCTS | © o (3] (3] [4]
Construction MOC © 2] ©) (3] [2]
Planning &| MPI 2] e (2] (2] 2]
Investment
Finance MOF e 2] (2] (2] [2]

Legend: @ Primary accountability;
accountability; @ Compliance obligation

Major

accountability® Minor

Table 1.3. Summary of functions and mamdates of@ored ministries related
to water resource management

The Government Decrees on Ministries related toewahanagement’s
function and responsibility is now more clearernthmefore but there are still some
iIssues that could not solve completely, particul#ne river basin management and it

should be solved by a separate Decree.
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Il. Policies in Relation to Water-Food-Ecosytem Ingéraction

National Water Policy and Stratedyhe water sector has no overall integrated
strategy and action plan at the national or redibasin level; however, strategies and
action plans exist for a number of the sub-sectors:

» Water Resources Development Plan to the year 2000 &entative
Development Plan to the year 2010 (MARD, June 1998)

= Direction and Duties of Water resources developmentthe year 2010
(MARD, September 1999)

= Strengthening Environmental protection in the pericof National
Industrialization and Modernization (Communist Rast Vietnam, Directive
No. 36/CT-TW,1998)

» Strategy for Rural Agriculture Development in thedustrialization and
Modernization Period to the year 2010 (MARD, JulpQ)

= Agriculture and Rural development Plan (2001- 2qQ08\RD, August 2000)

= National Strategy for Rural Water Supply and Saioita(NRWSS)

» Second National Strategy and Action Plan for Desasvlitigation and
management in Vietham 2001 to 2020 (MARD and Cér@ammittee for
Flood and Storm Control, December 2001.

» National Water Resources Strategy towards the 3@20
Law on Water Resources (LWR)

The Law on Water Resources was passed in 1998 ameé mto effect on
January 1999. At present only partial progresshessn made towards implementing
the reforms embodied in the LWR. The second legisiaequired to implement the
LWR is being developed (licensing of groundwatetractions, licensing of surface
water utilization, waste water permits etc.).UnigoeLWR is the coordinated and
crosscutting approach to water management, tregpsessed in the establishment of
a National Water Resource Council (NWRC) workingaatational level and Board
for River Basin Planning and Management working anlocal level. These
organizations would work under the GoV as advisagordination and planning
bodies. The LWR is basically formulated as a flexilegal framework, and has a
number of later developed decrees added subsegudittse decrees define the
responsibilities and duties of the institutionadles for the implementing of LWR.
The list of under the Law on water resources arfelasved:
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Circular 05/2005/TT-BTNMT dated 22/07/2005, prowigiguidelines for
implementing Government's Decree 34/2005/ND-CPdl&a#®03/2005 that
governs the sanction of administrative violatiomstihe field of water
resources.

Circular No. 02/2005/TT-BTNMT dated 24/06/2005 diet MONRE
guiding the implementation of the Government Dectd8/2004/Nb-CP
regulating the licensing of water resources expiona exploitation,
utilization and waste water discharge into watepugces.

Circular No. 05/2006/TT-BTC dated 19/01/2006 guidimatural resource
tax on natural water used for hydroelectricity gatien.

Circular No. 18/2004/TT-BTNMT dated 23/08/2004 dogl the
implementation of the Government's Decree No. 1M®IND-CP date
23/09/2003 on the conservation and sustainablelg@went of submerged
areas (wetlands).

Circular No. 26/2008 TT-BTC dated 28/03/2008 guidinthe
implementation of number of articles of the Dect&d dated 15/10/2007
Circular No. 75/2004/TT-BNN dated 20/12/ 2004 goglithe setting up,
consolidation and development of water-using comjgmn organizations.
Circular No. 93/2007/TTLT/BNN-BYT-BGDDT dated 22 Mo 2007
guiding the coordination between the agriculturel aaral development
sector, the health sector, and the education aathirtg sector in
implementing the National Target Program on Rurat& Supply and
Sanitation 2006-2010.

Decision No. 104/2000/QD-Ttg dated 25/08/2000 ad #rime Minister
approving the National Strategy on Rural Water Saditation Strategy up
to 2020

Decision No. 81/2006/QD-TTg dated 14/04/2006, apimig the national
strategy on water resources to 2020.

Decision No0.2772006/QD-TTg dated 11/12/2006 approving the Nationa
Target Program for clean water supply and sanratimo the 2006-2010
period.

Decree No. 04/2007/D-CP dated 08/01/2007, supplementing decree

67/2003/ND-CP dated 13/6/2003 on environmental protectionrgdsa
applicable to wastewater
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Decree No. 143/2003/ND-CP dated 28/11/2003 detpilirthe
implementation of a number of Articles of the Omtice on the
Exploitation and Protection of Hydraulic Works

Decree No. 149/2004/ND-CP dated 27/07/2004 of tbee@ment on the
issuing of permits for water resource exploratiexploitation and use, or
for discharge of wastewater into water sources.

Decree No. 154/2007/ND-CP dated 15/10/2007 of theve@iment
modifying and supplementing some articles of Ded¥ee 143/2003/ND-
CP dated 28/11/2003 detailing the implementatiom oumber of articles
of the Ordinance on exploitation and protectiofriagation works.

Decree No. 162/2003/ND-CP dated 19/12/2003 of the Govenime
promulgating the Regulation on collection, managamexploitation and
use of data and information on water resource

Decree No. 179/1999/ND-CP dated 30/12/1999 of theve@iment
stipulating the implementation of the Law on Wdesources

Decree No. 34 /2005/ ND-CP dated 17/03/2005 of Gowvernment on
sanctions against administrative violations of wa&sources management
regulations

Direction No. 81/2007/TT-BNN dated 02/10/2007 abouhe
implementation of National target program on rucéan water and
sanitation

Directions No. 02/2004/CT-BTNMT dated 02/06/2004toé Ministry of
Natural Resources and Environment about the reiafoent of ground
water resource management

Decree No0115/2008MFCP dated 14/11/2008 on the revision and
supplement some articles of the Decree No 143/2803LP dated
28/11/2003 on the implenetation of some articlesthld Ordinace on
Hydraulic works operation and protection.

Decree No 67/2003/-CP dated 13/6/2003 of the Government on
environment protection fee for wastewater.

Inter ministerial circular No 125/2003/TTLT-BTC-BTWI' dated
18/12/2003 between MoF and MoNRE to guide the implatation of the
Decree No 67/2003M-CP dated 13/6/2003 of the Government on
environment protection fee for wastewater.
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= The revised Law on Land

= Forestry protection Law

1. Irrigation management

State management function on irrigation and dramagnagement is given to
MARD by the Government in accordance with Decree Bl2008/ND-CP dated 3
January 2008 on functions, tasks, powers and aai@onal structure of MARD. 11
functions and tasks regarding irrigation, floodkelysalt intrusion are stipulated in
Article 2, Paragraph 9 of this Decree.

Current system of state management role of vagescies on irrigation and
drainage is presented in the below diagram.

Management and operation of the irrigation & drgmaystems are divided
into two levels (i) The irrigation and drainagetesprises called irrigation and
drainage management companies (IDMC) at main lef/¢he system and (ii) The
water user organizations (WUO) at low level. Upntow, there are 128 IDMCs in
Vietnam. Almost IDMCs are state enterprises opdrédlowing the regime of a state
owned enterprise (SOE) providing public serviceswiver in recent years, there was
several IDMCs has been changed into one membetetinstate companies (Thai
Nguyen, Yen Bai, Phu Tho, Lang Son, Thua Thien Idtevinces) or joint stock
company (Son La, Soc Trang and Vinh Long provincég)nually, PPC assign
irrigation and drainage targets together with baddes a result of the Decree
154/2007/ND-CP, now 100% of the IDMC'’s financialusce is provided from
government budget.

Almost IDMCs manage headworks, main canals, andnngiructures,
secondary and lower level canals are managed by $YHOwever, some WUOs can
manage the entire irrigation schemes that are lysualmountainous locals with
rather small scope, independent like in Tuyen Qubhag Cai.
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MARD l . PPCs

l A\ 4
DWR Y—>  DARDs DPCs
' ! '
BDWRs | IDMCs [« Divisions
A\ A
< > CPCs
A A
‘ .| WUOs - Farmers
Legend:
—_—p Direct relation (Personnel Management)

Professional relation (exchange information, reference,
—> technical assists, etc.)

According to scope and importance the IDMCs has lotgessified into district,
inter-district, provincial and central (MARD) lewsehs summarized in table bellow.
Table : Number of IDMCs at various levels

IDMC level
No | Region Total District I nter Provincial | Ministry
district (MARD)

1 North 16 5 5 6

mountainous
2 Red river Plain 67 53 11 1 2
3 Northern Central 20 8 9 3
4 Central costal 7 0 2 5
5 | Central High 4 0 0 4

Land
6 Southern East 7 0 0 6 1
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7 | Cuu Long River7 0 0 7
Plain

Total 128 66 27 32 3

As can be seen from the above table, district atet district level IDMCs are
main types of IDMCs (89/128). This type IDMCs ar®gtty allocated in North
region ( mountainous, Red river plain, northern t@drmprovinces) of which most in
Red river plain area (64/89). Meanwhile 32 prowahdevel IDMCs are allocated
rather steady in all 7 regions. IDMCs are concéettavith biggest amount in 3
regions having big plains including Red river, Auang river and Northern Central
(94/128) this show that state investment in irigatis prioritized for food
production.

Generally, an IDMC consists of (i) Head office uding directorship and
some specific divisions assisting the directorsimp regular operations of the
Company. Head office is also a clue unit connectimggcompany and other agencies
in or out province such as DARD, DOF, DOM, PPC, sudtant and research
agencies, etc. related to irrigation services memamt (i) Implementation
component including irrigation management enteesris(IMES) or irrigation
management stations (IMSs) under is irrigation mganzent groups (IMGs) or
irrigation management clusters (IMCs).

Besides four basic specific divisions including Adistration and
Organization, Finance and Accounting, Planning drethnical, and Water &
Structure Management Divisions, in some IDMCs halg® other divisions such as
Project Management Unit, Design and Investigatioit,\.Civil Works Unit, etc.

Number of staff and workers of an IDMC depends ask$ given and area
irrigated. Normally, this number varies from hurdlte several hundred. Number of
staff of each IME, IMG is also different from ong bne.

Common form of IDMC organization structure is presel in following chart:
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Director Board

Irrigation Management Groups (IMGs) or
Irrigation Management Clusters (IMCs)

(Cooperatives, WUAs, WUGS, HITs, ...)

Typical organizational structure of IDMC

The structure shows that irrigation managementtills rot closed, because
WUQOs are not included with IDMC organizational sture, however, WUOs are
considered as voluntary organizations of farmerkis loose relationship leads to a
gap between provider (IDMC) and water users, tdaaises water loss in irrigation
water distribution process. These are consideréssass that IDMCs are facing.

In recent years, Vinh Phuc is first province impngy relationship between
IDMC and Cooperatives through way of paying saffarysome cooperative’s key
staff responsible for irrigation management atfamm level. These staff are
considered as unofficial staff of IDMCs. As repdrtey Vinh Phuc DARD, in this
way the irrigation service of IDMCs became betteoye effective and efficient.

2. Fishery management

The fisheries sector in Vietham has been growingsickerably, strongly
promoted by the government for hunger and povestiuction. The sector provides
about half of the supply of animal protein to thertan diet. Total earnings make it
the third most important export-oriented sector.rdlthan three million people are
directly employed and nearly 10% of the populatd@rive its main income from
fisheries.
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Aquaculture has grown significantly in recent yeamseraging over 12%
annual growth since 1990, contributing more thafo4df total fishery production
with a value in 2003 of 15,400 billion VND. In tesnof aquaculture production, the
freshwater sub-sector remains dominant at apprdrign&5-70%.

The household remains dominant for both capturenigsand aquaculture, and
in 2001 these represented the main business of 4f3%ouseholds and the primary
employment of 5.1% of the national labour force.sifishers and those involved in
aguaculture are small-scale producers — 77% ofdimlds conducting aquaculture
have under 0.1 ha of pond area and another 7% épt@ed ha to 0.2 ha. More
recently some cooperatives have been establisherlbifjgest source of fishing and
aquaculture income is generated within the Mekoetfd) where between 60% and
70% of households are involved in some form of agliare, involving employment
for over 600,000 workers. Shrimp aquaculture actofor more than half of this.

The value of production of aquaculture in riveribasvaries considerably —
from 15,300 VND/m3 of water used in the Kone bamml 12,400 VND/m3 in the

Gianh, to a low of 3,800 VND/&hof water used in the Cuu Long. In terms of returns
per areas of aquaculture, the Tra Khuc has theebtgéalue at 198 million VND/ha
and the Cuu Long at 93 million VND/ ha. Of some 46@istered processing plants,
about 80% are in the south, 12% in the centraloregand 8% in the north. The
emergence of food safety requirements as barmeaxtessing international markets
has significantly shaped the industry structuree Tnited States and the European
Union rules are increasingly strict and producensehto quickly adapt.

The targets for fisheries and aquaculture showdigaificantly greater export
income (50% increase) is expected to be generedetd dnly a small increase in total
fisheries exploitation, in line with the focus offi@ency and effectiveness of the
sector. The area under aquaculture is expectelintisadouble over the five years to
2010, which is expected to generate about a 50%ase in production.

Issues of fishery and aquaculture
(1) Performance of the State Fisheries Enterprisesnjar issue for the
sector — they are inefficient operators providietatively small return for their
investment. As well, they have very poor environtakperformance, particularly
for wastewater management. Equitisation has beew sind most equitised
enterprises are small. Institutional issues are significant. There is somewhat
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of a conflict in terms of the natural resourcesiéssas both fish exploitation and
conservation are both functions of one organisatiénfurther issue is the
relationship with MONRE which is the independerguiator for environmental
protection and natural resource use.

(2)Information, research and capacity building: Thebjscis of
environment management and conservation of fisherésources is not well
understood. Vocational training is a major limibatj a factor contributing to the
lack of skilled local level workers and poor qualdf services to the aquaculture
sector.

3. Policies on water for food

A detailed review of relevant legal documents eddb water resource for food
can be found in Annex 2.

Concerning the water for agriculture (so for foatle Law on Water Resource
regulates that: “Organizations and individu#tist exploit and use water resource
have the rights to exploit and use water resounceuirposes of living, agricultural
forestry, and industrial production, mining, elégty generating, water transport,
aquaculture, sea fishery, salt making, sport, egme, tourism, medicine, health
rehabilitation, scientific research and other pgg®oas prescribed by this Law and
other provisions of law”. But this law underlinesthe same time that: “The State
shall invest in and support the exploitation and oswater resources for agricultural
production”. These are fundamental principles for the explaiatand use of water
resources for agricultural production.

As mentioned above, agriculture sector is the Krgeser of water but
according to the Decree No 179/1999/ND-CP reguiatire implementation of the
Law on Water Resource, in times of drought or isesaof water shortage, water for
food production is positioned only at'4lace among 5 priorities after water for
domestic use, for breeding and for important indaissites and scientific research.

About water quality for agriculture , the section 3 of the article 26 of the Law on
Water Resource regulates that: “Organizations adt/iduals can only exploit and
use waste water after ensuring that the qualitwatker meets the prescriptions of the
competent State agency for agricultural production”
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About the protection of water resources the Law on Water Resources regulates
that next to the rights to exploit and use watspuece, the users have responsibility
to protect water sources. For example, the Lawndsfithat: “Organisations and
individuals that exploit and use the water sourcstncomply with the regulations on
prevention and combat against deterioration anéetep of the water source (article
11), the planning and management of the...concedtrptgulation areas, major
livestock raising and slaughtering areas..., mustpypmwith the provisions of this
Law and the legislation on the protection of theviemment and ensure against
pollution of the water source (article 13), Orgatiens and individuals using
chemicals in agricultural production, raising adquatnd marine products must not
cause pollution of the water source.(Article 15) a@rganisations and individuals
exploiting and using water resource for agricultpraduction must take measures to
save water, prevent and combat acidity and salwifitwater, slushiness and erosion
without polluting the water source (Article 26).

Concerning financial aspect,the Law on Water Resources specifies that: “The
organizations and individuals who exploit and usdewn resource have the financial
duty and the duty to contribute manpower and butigéte building of works for the
protection, exploitation and use of water resourttee prevention, fight and
overcoming of the harm caused by water” (article This regulation has been
concretized in some legal document, such as: Deldieel54/2007/ND-CP dated
15/10/2007 of the Government modifying and suppl@mg some articles of Decree
No. 143/2003/ND-CP dated 28/11/2003 detailing thplementation of a number of
articles of the Ordinance on exploitation and prtts of irrigation works. Decree
04/2007/ND-CP dated 08/01/2007 supplementing de&@R003/ND-CP dated
13/6/2003 on environmental protection charges apble to wastewater, Decree
34/2005/ND-CP dated 17/03/2005 on sanctions agaitstinistrative violations of
water resources management regulations (circulairgu the implementation No.
05/2005/TT-BTNMT dated 22/07/2005)...etc

The item 1 of the article 14 of the Ordinace ordkyilic Works exploitation
and protection stipulates that:

Organization, individual use water and water smwifrom hydraulic

works for agriculture purpose should be pay waser &t the rate identified in the

85



Decree No 154/2007BFCP and Decree No 115/2008MNCP  for water fee
abolishment for agriculture, forestry, aquacultuiée would say that this policy of
will assist the farmer and help them to improverthie and the welfare of th society.
However, this Decree also made a lot of debatasnay and internationally, they
said that the water fee abolishment would make fidener forgeting their
responsibility to maintaine and protect hydrauliorké and more relied on the
Government while the Company will receive subsidynf the Government so that the
responsibility for the works will also reduce leagliuneffective system operation and
quick degradation of the works.

4. Water related policies on environment and ecostgm

MoNRE has primary responsibility for environmentahnagement on behalf
of the Government and people of Viet Nam. MoNREnmmisters the Law on
Environmental Protection (LEP), the LWR, the LandawL(LL), and will also be
responsible for the forthcoming Law on Biodiversityhe Provincial governments
also administer these Acts, under delegation.

A detailed review of Law on Environmental Protentiand its links to water
resouce management can be found in Annex 2.

The Law on Environmental Protection 2005 regulaetsvities that ‘illegally
exploit, or cause damage to, natural resourcesludinty surface water and
groundwater resources, and water related envirotsnemandates the integration of
environmental protection with development strategagad plans of all Government
bodies and the PPCs; and manages developmenttgrajet existing establishments
in accordance with their potential environmentapatts. The LEP specifically
provides for the management of chemical, biologi@atl nuclear substances and
activities, and of industrial parks, export-procegszones and urban centres, service
units, etc, and provides the framework for managivegimpacts of all types of solid,
liquid and air borne waste. Most importantly, tt@untry’s environmental impact
assessment and reporting framework and practiceesander the LEP, as does the
rehabilitation of polluted and degraded areas, #Hred response to environmental
pollution incidents. The LEP provides for envircemtal standards, environmental
monitoring and assessment, and management of envénatal information, as well as
State of the Environment reporting. The LEP prikilthe discharge of wastes to
water sources which are not at the environmentaidsirds; and the discharge of
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toxic, radioactive and other hazardous substamcester sources. The LEP provides
regulations on water quality management and rivatew protection. The LWR
requires the licensing of point source wastewatschdirge to water resources, in
theory including both surface waters and groundwatelhe LL requires the
reasonable exploitation of natural resources aadtbtection of the environment in
all land use zoning and planning activities assisi@r land allocation.

Although these laws provide a sound basis for wated environmental
management, the application and enforcement ofLtves in pollution control and
environmental degradation is still limited and unakevelopment Currently, very
few enterprises comply with the legal requirementsThe LEP provides a
comprehensive basis for managing environmentalityuaHowever, it is a relatively
new Law and its implementation is not well advancedany of its provisions are
new and guidelines on their application are beiegetbped. As well, the LEP is not
well known or understood in the community.

Other Government strategies and directions crittocaenvironmental water
management include the National Strategy for Emwvivental Protection 2001-2010,
the National Water Resources Strategy, and the @ment Directive on
Strengthening Environmental protection in the pered National Industrialisation
and Modernisation. A number of water related t&ga® environmental values have
been incorporated into these government approvédnaé strategies. Some specific
targets include raising the quality of water inerbasins to the standards of water
used for agriculture, improving conditions for soaggiatic animals, to restore 50% of
the mineral-exploiting areas and 40% of the sehjodsteriorated ecological systems,
to raise the forest coverage to 43% of the totatl larea, to restore 50% of the
deteriorated head-water forests, to increase tta¢ &@reage of nature conservation
zones by 1.5 times the current level, and to redtoe acreage of submerged forests to
80% of 1990’ level.

Prime Minister's Decision No. 64/2003 approved thlan for thoroughly
handling establishments which cause serious enwviental pollution. The Decision
identified 4,295 polluting establishments, with tlerst of these, 439 in total, to be
dealt with in Stage 1 (2003-2007). These includetiediately dealing with the 51
highest priority polluting establishments (29 proglon businesses, 3 toxic chemical
storage zones, 1 wartime bomb warehouse, 15 ptateéqtion chemical warehouses
and 3 rubbish dumps); preparing plans to handler¢h@aining 388 establishments
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including upgrading technologies at 55 establishisjebuilding waste treatment
works at 200 establishments, controlling polluticgnovating and building pollution

treatment systems at 49 former and existing rubbikimps, and treating

environmental pollution at 84 hospitals. Stage(2008 - 2012) is to continue

handling the remaining 3,856 establishments causenigus environmental pollution.

However at the end of Stage |, only around 63%heflisted black spots have been
resolved.

The government has acknowledged the role and impogt of economic
measures in environmental protection. Decree N2I®3 seeks to use pollutions
charges to limit the environmental pollution caubgdvastewater, to use clean water
economically and to create a funding source forEheironmental Protection Fund,
used to protect the environment and address th&oenwental pollution. The
People's Councils decides on the specific rateghef environmental protection
charges for domestic wastewater, but the rate muisexceed 10% of the non-VAT
clean water selling price. The Finance Ministryombnates with MoNRE in
prescribing the charge rate for each pollutaninoiustrial wastewater. The Central
budget receives 50% of the income which is addeteaamperation capital of the Viet
Nam Environmental Protection Fund under Prime Mamis Decision No. 82/2002.
The local authorities receive the other 50% to sedufor environmental protection,
new investment projects, sewerage, dredging, apdirr@and maintenance of local
water drainage systems. The Environment Protedtiond provides finance for
environmental protection nationwide (but not foofff). Since 2004, 13 projects
have borrowed funds under preferential interesstat

The fee is not applied uniformly and not all prags apply the fee. For
example in 2005 provinces/cities in the Dong NaveRibasin and the Cau and
Day/Nhue sub-basins collected over VND 132 billidgrgm which the industrial
wastewater fee was around VND 13.4 billion (10.280) the domestic wastewater
fee around VND 118.7 billion (89.8%). However, thmount of fees collected is
much lower than estimated.

In the 39 provinces that responded to a MONRE syri@8 licences have been
issued for wastewater discharge to water sourcdsruime LWR. Many provinces
have not issued any such licences. In total thes@nces estimate that in excess of

3 Environmental Monitor 2006, World Bank (2007)
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another 2,700 wastewater discharge licences arereelq Again, this is likely to be
an underestimation of the requirement.

Integrated coastal zone management (ICZM)is recognised to be a high
priority.  With the establishment of MONRE, an Igtated Coastal Zone
Management (ICZM) Division has been created wittia Viet Nam Environment
Protection Authority. This new division collaboratavith other departments to
develop ICZM schemes for coastal areas with thediprotecting the fragile coastal
areas. The ICZM Division plans to implement ICZMagtices in 40% of the coastal
provinces by 2008 and in all 29 coastal provincg2®13. Over the last five years,
MoNRE has made strong initial achievements sucltamstituting ICZM models
from central to grassroots levels, and publishimgAtlas of Viet Nam's Coastal Zone
as reference materials for environmentalists amall@uthorities in their decision
making process.

The existing information and reporting system ireVNam comprises of a
national network of environmental monitoring statp as well as provincial level
environmental monitoring. Monitoring of the watesources involves a number of
ministries and agencies. The National Center adrblypgy and Meteorology within
MONRE maintains a network of 235 hydrological mornitg stations responsibility
for processing data lies with nine hydro-meteormalgregional centres. MONRE
maintains a National Groundwater Monitoring Netwarikh 310 regional monitoring
stations and more than 600 observation wells ackies Nam. MoONRE also
monitors ambient water quality but this networkat extensive and often only one or
two readings a year are taken. Biological monigris extremely limited and
localised. The Fisheries Department within MARD nitars water quality in
aquaculture areas, and MOH is responsible for mong quality of drinking water.

Viet Nam ratified the RAMSAR Convention on Septeml2®, 1988, and
joined in 1989 as the 50th member - the first intBeeast Asia. Two wetlands are
recognised as RAMSAR sites — the Xuan Thuy in tbed River Delta and the newly
established Bau Sau in Cat Tien National Park. a A#cent meeting on biodiversity
in six wetland areas in North Viet Nam, BirdLifeénnational reported that Viet Nam
has up to 25 wetland areas that meet the standa@tdsut under the RAMSAR
Convention. However, nomination under an intermatioconvention does not
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necessarily mean greater environmental protectfeor. example a 2007 stubtlygf the
Xuan Thuy Natural Wetland Reserve assessed the effeetbse of the Ramsar
Convention by examining total mangrove extent, ffiagtation, and density, as well
as aquaculture extent following Ramsar nominatidime study found that although
mangrove extent remained fairly constant since Wain became a signatory to
Ramsar, mangrove fragmentation increased, suggesitisruption to the natural
habitat. The researchers found that the Ramsarasitually experienced a faster
aquaculture conversion rate than the nearby TianNd#&ure Reserve, a hon-Ramsar
site. The researchers concluded that without cpeatection measures or proper
protection of mangroves, the Ramsar Conventionlihated impact at the site.

The Mekong Wetlands Biodiversity Conservation andst&nable Use
Programme (MWBP) is a joint programme of the fopanan governments of the
Lower Mekong Basin - Cambodia, Lao PDR, Thailand &iret Nam - managed by
the United Nations Development Programme (UNDR) Whorld Conservation Union
(IUCN) and the Mekong River Commission (MRC), inllaboration with other key
stakeholders. The programme tries to address tbst rritical issues for the
conservation and sustainable use of natural reesunmcthe Mekong wetlands.

4 Seto, K.C., and Fragkias, M. (2007). Mangrove ewsion and aquaculture development in Viet Nam: A
remote sensing-based approach for evaluating tims&aconvention on Wetland&lobal Environmental
Change,17: 486-500. doi:10.1016/j.gloenvcha.2007.03.001
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5. Policies on water related ecosystem

Water for ecosystems means the demands on quamityquality of water
(water is not polluted) which ensure the health #redevelopment of ecosystems.
Among existing legal documents on water resourttes,Decree 109/2003/ND-CP
dated 23/09/2003 relates directly to water for gstesn issues. This decree focus on
the conservation and sustainable development damds. According to the Decree
“Sustainable development of submerged areas medngies of rationally using and
exploiting potentials for economic, cultural andcisb development within the
allowed limit so as to maintain ecological funcsoand protect the environment in
submerged areas”"The Decree also specifies that it's necessafjnkothe use and
exploitation to conservation, maintaining water re@es and ecological balance.
Concerning the responsibility of organizations amtividuals carrying out activities
of agricultural cultivation and of aquaculture imbsnerged areas, the Decree
highlights that:

- To restrict the use of chemical fertilizers, cleats and plant protection
drugs in cultivation, thus degenerating, deteriagpand depleting submerged land,
especially coastal estuary land.

- The State encourages the use of organic ferlizend microbiological
fertilizers as well as the application of farmingthmods which do not cause adverse
impacts on the ecological systems and bio-diverfisubmerged areas.

- To encourage the application of the aqua-culttomhs which do not cause
adverse impacts on the environment, combine indlistquaculture with ecological
aquaculture and aquaculture after the forestryefiglor agriculture-fishery models.

- To restrict concentrated industrial aquacultureeting too large acreage in
submerged areas which need to be conserved aradnsuslity developed.

A part from Decree 109/2003/ND-CP, there are somgall documents
indirectly related to water for ecosystems issheo(igh regulations on water quality
and quantity conservation), such as: Law on enw@mtal protection — chapter VII
regulates the main principles on the protectiomafine, river and other water source
environments as well as on investigation, quamtiion, assessment, prvention,
control and traitment of water pollution. These teots has been concretized in

% Section 2, article 3, Decree 109/2003/ND-CP da&/69/2003
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differents document, such as: Decree No. 04/20b70¥ dated 08/01/2007,
supplementing decree 67/2008/NCP dated 13/6/2003 on environmental protection
charges applicable to wastewater, Decree No. 3d5/28D-CP dated 17/03/2005 of
the Government on sanctions against administratios&ations of water resources
management regulations (circular associated guidithg implementation No.
05/2005/TT-BTNMT dated 22/07/2005), Decree No. 2094/ND-CP dated
27/07/2004 of the Government on the issuing of psrifior water resource
exploration, exploitation and use, or for dischaojevastewater into water sources
(circular associated guiding the implementation R2/2005/TT-BTNMT dated
24/06/2005). In addition, some other documents alention more or less about the
protection of water sources environment, such astin@nce on Exploitation and
Protection of Hydraulic Works, Law on inland wategransportation and Fisheries
Law, etc. According to the Ordinance on Exploitatiand Protection of Hydraulic
Works: “lrrigation works” mean infrastructure workisuilt to tap the water’s
usefulness; to prevent and combat harms causedatsr,protect the environment
and balance the ecologywhich include: reservoirs, dams, sluices, pumpsitagions,
wells, penstocks, canals, works on canals and ekniemts of all types. Concerning
the protection of water sources, the chapter 17 crapter 19 of this Ordinance
specifies that, organizations and individuals whkpl@t and use irrigational works
must protect water sources and meet the requirsnfenpreventing and combating
the degradation, depletion and pollution of waesources as well as other harms
caused by water.

National Strategy on water resources to 202@nd its implication to water-food
production and ecosystem interaction

Among existing legal documents on water resouttbed\ational Strategy on
water resources to 2020is the most important document in terms of watar f
ecosystems. That has been showed in one of the guadting principles of this
Strategy “The management, protection and developroérwater resources must
ensure the systematism of river basins, not beddd/iby administrative boundaries
and concurrently ensure the natural dispositioadgfatic systems, water basins and
ecosystems, especially of precious and rare agsjaicies of scientific and economic
value; preserve and develop the diversity and maigy of Vietnam's aquatic
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ecosystems”. These principles are concritized i tijectives related to water
sources protection as flowing:

- To revitalize rivers, reservoirs, water-bearingded and submerged areas,
which are seriously polluted, degraded or exhaugiaang priority to rivers in the
basins of Nhue and Day rivers, Cau river, Dong &lad Sai Gon rivers as well as
Huong river;

- To ensure the minimum water flow for maintenaonfequatic ecosystems
under plannings approved by competent authorites)sing on rivers with big and
important reservoirs and dams.

- To protect the integrity of submerged lands astlaries and use them
efficiently for key rivers and important water-biegr beds;

- To put an end to the exploration, exploitationl aise of water resources and
the discharge of wastewater into water sourcesowitlpermission of competent
agencies according to the provisions of law;

- To control the pollution of water sources. To patend to the use of toxic
chemicals in industrial and agricultural productiand aquaculture, which pollute
water sources and decrease biodiversity;

- To thriftily and efficiently exploit and use wateesources. To ensure that the
exploitation of water shall not exceed the exptmta limits, for rivers or the
exploitable deposits, for water-bearing beds;

- To distribute and share water resources in a twaions and rational manner
between branches and localities, giving prioritythe use of water for daily life and
for high economic benefits, ensuring environmefitals.

Concerning the Law on Water Resource, the riveinbmsnagement approach
has been mentioned but the integrated managemerego and the interaction
between water for food and ecosystems concept mawebeen existed in this
document. That is partly proved by the inexistevicne notion ecosystem in the Law
on water resources. In other word, the conceptvedtér resource is a part of
ecosystem” doesn’t exist in this Law. That may eangportant consequences such as
many socio-economic projects have been approved iamgemented without
necessary attention to ensure the sustainabilitwaiér resources and to protect the
aguatic ecosystems.
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Approved in 2006 (8 years later after the approvahe Law on water resources), the
National Strategy on Water Resources up to 202htede good partly shortcomings
of the Law on Water Resource, in particular in teraf water for ecosystems and of
integrated management approachheoretically, this Strategy has met almost of
principles of good international Integrated Waters®urces Management practices.
For example: concerning water for nature, accordiinthe Strategy: Water resources
constitute a major component of the living envir@minand the exploitation and use
of water have to ensure the natural dispositioagqfatic systems, water basins and
ecosystems, especially of precious and rare agsiagicies of scientific and economic
value; preserve and develop the diversity and maigy of Vietnam's aquatic
ecosystems. The strategy also considers water mEsowas commodities and has
intention to eliminate the subsidy mechanism ad askocializes the protection and
development of water resources and the provisiowaiér services. Concerning the
institutional roles, the Strategy has identified tieed tdformulate in a coordinated
manner and ensure effectiveness of the systematd stanagement of water
resources at all levels; to clearly distinguish ¢tions and tasks of state management
agencies in charge of water resources from thosegehcies managing the operation
of works for exploitation and use of water resogre@d provision of water services
and to amend and supplement the Law on Water Resop@and other relevant legal
documents in order to meet the requirement of nateg and uniform management of
water resourcesshift from the mode of administrative and subsignagement and
demand satisfaction to the mode of demand manadeowrsidering water products
a commodity.

However, the implementation of the coodtination etirt of state
management function in water resources in relatiorto food and ecosystem still
faces a numbers of impedimemts.

Water gualitydeterioration is probably the greatest single mmwhental issue
facing Viet Nam. The human health and livelihoazhgequences of pollution of
surface waters and groundwater are significanpbotly understood. Once polluted,
waters are extremely difficult and costly to clagm and the impacts on dependent
ecosystems, as well as dependent social and econaies, will be felt for a long
time by the entire community, but particularly byop and vulnerable communities
that have a direct dependency on these resourcéginnatural state. The water
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quality impacts of the various sectors are disaigse¢he following sections for each
sector.

Inadequate, inaccurate and incomprehensive infasmat@nd data on
environment and water resources, and constrainiaformation sharing, is a major
issue that is seriously impeding management pregreBhe current condition of
national water and related resources has not hdgnaksessed, and the data are not
reliable and comprehensive. Data and necessarymaton on water resources and
water related environments, and the trend relainthese, are the basis for making
socio-economic development plans but are not adegunal are infrequently updated.
Water quality, ecology and groundwater informatama particularly absent. Systems
for providing data and information and reportingtba condition and health of water
resources and their related environments, on wexgtoitation and use, do not
support management needs.

River Basin Planning As previously discussed, a suitable model ftegrated
river basin management has not been establishibér @nstitutionally or in practice.
Integrated river basin management does not onlgrcquantity and quality of water
resources but also such issues as the protectiotater dependent environments and
ecological assets. The impacts on water quarmfitglity, and dependent ecosystems,
and the consequent impacts on social and econoahiey dependent on these have
been significant, and continue to increase. Tlaeseften best considered on a river
basin basis.

Environmental impact assessment and regulatemnains inadequate from a
water resource and related environments perspeciivee impacts of developments
and activities are not adequately quantified, paldirly early in the planning process,
and the capacity to assess EIAs is low. Therenarguidelines to help developers
prepare their proposals in such a way as to proteter sources, nor to assist
provincial staff consider the water related impauftslevelopments. The prevention
or mitigation of impacts is generally not managktuigh a regulatory instrument
such as a licence, and few developments are ireheot made to take action to
remedy impacts on water resources and related @magnts. The impacts of
activities on groundwater resources (upon whicimsch of the population depends)
are rarely considered.

Integrating environment into development plannirigespite the requirements
of the Law on Environmental protection, strategigisonmental assessment of sector
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and provincial development plans is not formallgleriaken, and consideration of the
impacts of these on water resources and relategdbanvents is generally poor.

Forest systemsThe degradation of forest areas has a significapact on the
quality and quantity of water resources, partidulawvhere the forests are in
significant upland catchment areas. The contirassl of native forests is a concern,
particularly if they are replaced by plantatiorBetween 1992 and 2002, forest losses
due to fire averaged 6,000 hectares annually. héntihree years to 2005, MARD
reports that authorities uncovered 134,000 casesrat related to the prevention and
control of forest fire rules and thousands of hexsteof forests are degraded every
year.

Conflicts between water use and environmental ptiote There are many
examples of conflicts between water development asd and environmental
protection in Viet Nam, reflecting the lack of igtated planning that currently exists.
The U Minh Thuong National Park, in Kien Giang Arme plays a crucial role in
supplying water to surrounding rice fields, espgciduring the dry season. A system
of sluice gates regulates water flow from the parkhe dry season of 2002 was
particularly acute - crop losses were consideralé demands for water from U
Minh Thuong placed additional pressure on the parkater management regime.
The peat swamps became progressively drier duriagcivi2002 and a fire spread to
much of the park’s forests, destroying a large pad of the peat that had been so
effective in regulating water release.

Changes in the hydrological reginoé river systems due to construction of
dams for irrigation and hydropower causes loss mfrating routes for many fish
species like the Clupanodon thrissa in the RedrRiad eels Anguilla spp. in various
other rivers.

Environmental flows Viet Nam is currently undertaking critical firsteps
towards the realisation of environmental flows is river systems, but more
sophisticated approaches need to be developedked.t The goal of environmental
flows is to provide a flow regime that is adequiderms of quantity, quality and
timing for sustaining the fundamental health ofrs& and other aquatic ecosystems.
The degree of ‘good health’ at which a river will bustained is, however, a societal
judgment that will vary from country to country anggion to region, and this will
determine appropriate environmental flows. Envmental flow assessments require
the integration of a range of disciplines, inclgliengineering, law, ecology,
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economics, hydrology, political science and comroations. It also requires
negotiations in a river basin context between s$takkers to bridge the different
interests that compete for the use of water, eafpecin those basins where
competition is already fierce.

Freshwater wetlandsRapid loss of wetlands continues. River ecosyste
suffer from industrial and domestic pollution, dgedy, damming, destructive fishing
practices, and the clearance of fringing habitdtsr example, in the 19th Century,
the Mekong Delta was a mosaic of wetlands and t®gsanning over 3.9 million ha.
Today, the region has been converted to rice fagnghrimp ponds, and other human
uses with natural freshwater wetlands reduced tewaisolated fragments that are
unsuitable for agriculture, mainly in areas of asidphate soils. These remaining
wetlands are under intense human pressure, and widhige lost if present trends
continue.

Freshwater biodiversitys being damaged by domestic and industrial water
pollution, dam and road construction, dredging,trietive fisheries techniques,
aquaculture and over-fishing.

Coastal and marine ecosysterfiwer the last 50 years of development, Viet
Nam has lost more than 80% of mangrove forest. Jurge in shrimp farming
emerges as one of the leading causes of mangroes fitestruction. Other causes for
mangrove losses include conversion to agricultadl construction lands, war
destruction, fuel wood collection. The loss of mpave forest area is largest in the
Mekong (Cuu Long) Delta, Quang Ninh and Hai Phorayimces.

Protected AreaéNatural Parks, Nature Reserves, Wetlands): Ecbroant of
local communities onto forest land and clearanckawd for shifting cultivation has
affected biodiversity and river water downstreatrocal people living in the buffer
zone of the national park/Nature Reserves are eetorio forest resources. While the
collection of forest products is a major sourceimmome for the inhabitants of the
buffer zone, natural habitats are threatened.

Unsustainable tourisrdevelopment represents a further threat to bioslitye
at Nature Reserves/Nature Parks. In addition tagtfucture development, visitors
increase the risk of forest fire and especiallyseapollution of both surface water and
groundwater.

Administrative reformst the central level have not yet progressed dovihe
provincial level where there have been no movesatdiWWRM and there is a severe
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lack of direction and capacity for water resourcel &nvironmental management.
Coordination and collaboration among these ageniksequire management and
strong leadership from MONRE.

6. Analysis of some key policies related to wateesource for food and
ecosystem in according with the Integrated Water Reurce Management
approach

According to the Global Water Parnertship, “Inteégda Water Resources
Management is a process, which promotes the cardin development and
management of water, land and related resourcesder to maximize the resultant
economic and social welfare in an equitable manmghout compromising the
sustainability of vital ecosystems”. (GWP, 2000-gigbd IWRM Vietnam). This is a
cross sectorial policy approach which is oppositthe framented sectorial approach
that has led to poor services and unsustainaldeires use. (see figure 4.1.)

4 ) Cross sectorial integration
* Enabling ” S ~ < - <
environment
* |nstitutional V\]{gier V\;g:er V\]{gﬁer
ioles People Food Nature
Managemer
instruments

Figure: IWRM is a cross sectorial approach (GWRQ0

Integrated water resources management is basduk @etception of water as
an integral part of the ecosystem, a natural resoand a social and economic good.
Integrated water resources management, includmgitkgration of land and water-
related aspects, should be carried out at the vk catchment basin or sub-basin.
So, the IWRM approach includues two scopes: theesgaver basin management)
and the purposes of use (multipurposes for mattiass). This approach ensures the
sustainability and the rationality in the use oftevaesources. As part of the project
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“Water for food and ecosystem”, this research foool/ on the relation between
water, food and ecosystem or in other hand on rierdction between water for
agriculture and for ecosystem in the existing pesicand related legal documents,
under an integrated management approach.

As we aware, water resource is a limited sourcdewthie demands increase
more and more. Among different economic sectorgcalfure is the biggest user of
water resource with an average rate of from 70980% of global water use. In
Vietnam, the annual demand on water use of agui@llactivities was at about 75%
in 2001 and estimated at 88% in 281110 means that more water resource is used for
agriculture less water for domestic needs and indlisuse and particularity for
ecosystems. In addition, more agricultural sectdevelops more the quantity of
wastewater discharged in the nature is importanather words, the development of
agriculture can degrade the water sources and cegsgive impacts for ecosystems.
According to the above analysis, water for food awbsystem is part of the
Integrated water resources management approaclothier word, the Integrated
management approach is one solution which ensuresbalance between the
development of agricultural sector and the consemwaf ecosystems.

Water demands
(quality and quantity)
for ecosystems

® Website IWRM Vietnam
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Figure 4.2.The balance between water for food @odystems

In the legal documents system on water resourdéieiham, there are some
documents regulating the water for agriculture afut ecosystems issues
(maintanance of the minimum water flow or conseorabf water quality...). These
documents mention, generally, the right of agrimaltsector to use water resource
and request at the same time the responsibilitgrédect water sources. However,
almost retated documents don’t mention clearly emaill both issues: water for food
and water for ecosystems. In particular, the sham@chanism on water resource in
general and between agriculture and ecosystemisnctse is very limited in the
existing legal document system on water resout&ohly undertaken during the dry
season.

Water for agriculture

Concerning the water for agriculture (so for foatle Law on Water Resource
regulates that: Organizations and individuals that exploit and use water resource
have the rights to exploit and use water resourceof purposes of living,
agricultural , forestry, and industrial production, mining, efesty generating, water
transport, aquaculture, sea fishery, salt makipgrtsrecreation, tourism, medicine,
health rehabilitation, scientific research and oih@poses as prescribed by this Law
and other provisions of law”. But this law undeglinat the same time that: “The State
shall invest in and support the exploitation and oswater resources for agricultural
production”. These are fundamental principlestha exploitation and use of water
resources for agricultural production.

As mentioned above, agriculture sector is the kKrgeser of water but
according to the Decree No 179/1999/ND-CP reguatire implementation of the
Law on Water Resource, in times of drought or isesaof water shortage, water for
food production is positioned only at”4lace among 5 priorities after water for
domestic use, for breeding and for important indaissites and scientific research.
About water quality for agriculture, the sectionf3he article 26 of the Law on Water
Resource regulates that: “Organizations and indalsl can only exploit and use
waste water after ensuring that the quality of waeets the prescriptions of the
competent State agency for agricultural production”
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About the protection of water resources, the Law\ater Resources regulates
that next to the rights to exploit and use watspuece, the users have responsibility
to protect water sources. For example, the Lawndsfithat: “Organisations and
individuals that exploit and use the water sourcstncomply with the regulations on
prevention and combat against deterioration anéetlep of the water source (article
11), the planning and management of the...concedtrptgulation areas, major
livestock raising and slaughtering areas..., mustpypmwith the provisions of this
Law and the legislation on the protection of theviemment and ensure against
pollution of the water source (article 13), Orgatiens and individuals using
chemicals in agricultural production, raising adgia@nd marine products must not
cause pollution of the water source.(Article 15§ &rganisations and individuals
exploiting and using water resource for agricultpraduction must take measures to
save water, prevent and combat acidity and salwiitwater, slushiness and erosion
without polluting the water source (Article 26).

Concerning financial aspect, the Law on Water Ressuspecifies that: “The
organizations and individuals who exploit and ussdewn resource have the financial
duty and the duty to contribute manpower and butlgéte building of works for the
protection, exploitation and use of water resourttege prevention, fight and
overcoming of the harm caused by water” (article This regulation has been
concretized in some legal document, such as: Deldieeel154/2007/ND-CP dated
15/10/2007 of the Government modifying and suppleing some articles of Decree
No. 143/2003/ND-CP dated 28/11/2003 detailing thplementation of a number of
articles of the Ordinance on exploitation and s of irrigation works. Decree
04/2007/ND-CP dated 08/01/2007 supplementing de&@R003/Nb-CP dated
13/6/2003 on environmental protection charges apble to wastewater, Decree
34/2005/ND-CP dated 17/03/2005 on sanctions agaitstinistrative violations of
water resources management regulations (circulairgu the implementation No.
05/2005/TT-BTNMT dated 22/07/2005)...etc.

Water for ecosystems

Water for ecosystems means the demands on quamityquality of water
(water is not polluted) which ensure the health Hreldevelopment of ecosystems.
Among existing legal documents on water resourttes,Decree 109/2003/ND-CP
dated 23/09/2003 relates directly to water for gstesn issues. This decree focus on
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the conservation and sustainable development damad. According to the Decree
“Sustainable development of submerged areas me#ngies of rationally using and
exploiting potentials for economic, cultural andcisb development within the
allowed limit so as to maintain ecological funcsoand protect the environment in
submerged areas”The Decree also specifies that it's necessafijnkothe use and
exploitation to conservation, maintaining water rees and ecological balance.
Concerning the responsibility of organizations amtividuals carrying out activities
of agricultural cultivation and of aquaculture imbsnerged areas, the Decree
highlights that:

- To restrict the use of chemical fertilizers, cleais and plant protection drugs in
cultivation, thus degenerating, deteriorating aegleting submerged land, especially
coastal estuary land.

- The State encourages the use of organic fersliaad microbiological fertilizers as
well as the application of farming methods whichndd cause adverse impacts on the
ecological systems and bio-diversity of submergeds

- To encourage the application of the aqua-cultimaths which do not cause adverse
impacts on the environment, combine industrial agliare with ecological
aquaculture and aquaculture after the forestryefiglor agriculture-fishery models.

- To restrict concentrated industrial aquacultueveting too large acreage in
submerged areas which need to be conserved aradnsuslity developed.

A part from Decree 109/2003/ND-CP, there are somgall documents
indirectly related to water for ecosystems issheo(igh regulations on water quality
and quantity conservation), such as: Law on enwamtal protection — chapter VII
regulates the main principles on the protectiomafine, river and other water source
environments as well as on investigation, quamtiion, assessment, prvention,
control and traitment of water pollution. These teots has been concretized in
differents document, such as: Decree No. 04/20b70¥ dated 08/01/2007,
supplementing decree 67/2008/NCP dated 13/6/2003 on environmental protection
charges applicable to wastewater, Decree No. 3d5/28D-CP dated 17/03/2005 of
the Government on sanctions against administratiosations of water resources

7 Section 2, article 3, Decree 109/2003/ND-CP da&/69/2003
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management regulations (circular associated guidithg implementation No.
05/2005/TT-BTNMT dated 22/07/2005), Decree No. 2094/ND-CP dated
27/07/2004 of the Government on the issuing of psrifior water resource
exploration, exploitation and use, or for dischaojevastewater into water sources
(circular associated guiding the implementation B2/2005/TT-BTNMT dated
24/06/2005). In addition, some other documents alention more or less about the
protection of water sources environment, such astin@nce on Exploitation and
Protection of Hydraulic Works, Law on inland wategransportation and Fisheries
Law, etc. According to the Ordinance on Exploitatiand Protection of Hydraulic
Works: “lrrigation works” mean infrastructure workisuilt to tap the water’s
usefulness; to prevent and combat harms causedatsr,protect the environment
and balance the ecologywhich include: reservoirs, dams, sluices, pumpstagions,
wells, penstocks, canals, works on canals and ekniemts of all types. Concerning
the protection of water sources, the chapter 17 drapter 19 of this Ordinance
specifies that, organizations and individuals whkpl@t and use irrigational works
must protect water sources and meet the requirenfenpreventing and combating
the degradation, depletion and pollution of waesources as well as other harms
caused by water.

Among existing legal documents on water resouritesNational Strategy on
water resources to 2020 is the most important deoinm terms of water for
ecosystems. That has been showed in one of the guadting principles of this
Strategy “The management, protection and developroémwater resources must
ensure the systematism of river basins, not beléi/iby administrative boundaries
and concurrently ensure the natural dispositioamfatic systems, water basins and
ecosystems, especially of precious and rare agsiagicies of scientific and economic
value; preserve and develop the diversity and maigy of Vietnam's aquatic
ecosystems”. These principles are concritized i tijectives related to water
sources protection as flowing:

- To revitalize rivers, reservoirs, water-beariregle and submerged areas, which are
seriously polluted, degraded or exhausted, givingripy to rivers in the basins of
Nhue and Day rivers, Cau river, Dong Nai and San @eers as well as Huong river;
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- To ensure the minimum water flow for maintenanfequatic ecosystems under
plannings approved by competent authorities, fogusbn rivers with big and
important reservoirs and dams.

- To protect the integrity of submerged lands asuiaies and use them efficiently
for key rivers and important water-bearing beds;

- To put an end to the exploration, exploitatiord arse of water resources and the
discharge of wastewater into water sources witpeamnission of competent agencies
according to the provisions of law;

- To control the pollution of water sources. To patend to the use of toxic chemicals
in industrial and agricultural production and aguage, which pollute water sources
and decrease biodiversity;

- To thriftily and efficiently exploit and use wateesources. To ensure that the
exploitation of water shall not exceed the exptmta limits, for rivers or the
exploitable deposits, for water-bearing beds;

- To distribute and share water resources in a taions and rational manner
between branches and localities, giving prioritythe use of water for daily life and
for high economic benefits, ensuring environmefitals.

Concerning the Law on Water Resource, the rivembamnagement approach has
been mentioned but the integrated management coaoépthe interaction between
water for food and ecosystems concept have not eeisted in this document. That
is partly proved by the inexistence of the noti@mosystem in the Law on water
resources. In other word, the concept of “wateouese is a part of ecosystem”
doesn’t exist in this Law. That may cause importamhsequences such as many
socio-economic projects have been approved andemwaited without necessary
attention to ensure the sustainability of wateloueses and to protect the aquatic
ecosystems.

Approved in 2006 (8 years later after the approvflthe Law on water
resources), the National Strategy on Water Ressunpeto 2020 has made good
partly shortcomings of the Law on Water Resounegarticular in terms of water for
ecosystems and of integrated management approaebrétically, this Strategy has
met almost of principles of good international breged Water Resources
Management practices. For example: concerning watenature, according to the
Strategy: Water resources constitute a major coeatoof the living environment and

104



the exploitation and use of water have to ensueendtural disposition of aquatic
systems, water basins and ecosystems, especigleabus and rare aquatic species
of scientific and economic value; preserve and kgvthe diversity and originality of
Vietnam's aquatic ecosystems. The strategy alsidens water resources as
commodities and has intention to eliminate the lypbsnechanism as well as
socializes the protection and development of weatepurces and the provision of
water services. Concerning the institutional roths, Strategy has identified the need
to: To formulate in a coordinated manner and ensifiectiveness of the system of
state management of water resources at all leteeldearly distinguish functions and
tasks of state management agencies in charge dar wesources from those of
agencies managing the operation of works for efqtion and use of water resources
and provision of water services and to amend amplsment the Law on Water
Resources and other relevant legal documents iaer dod meet the requirement of
integrated and uniform management of water ressurshift from the mode of
administrative and subsidy management and dematnsfasion to the mode of
demand management, considering water products enodity.

Conclusions:

Up to 2008, Vietnam has had a relatively comprelversystem of legislations
and policies related to water resources managewmimt7 Laws, 3 Ordinances, 18
Decrees, 14 Decisions, 6 Circulars and some otlrctiopns. Vietnam has also an
organization structure system for the managementatér resources. However, there
are still some limits concerning policy aspect aallvas organizational structure
aspect. For example: according to the Law on wegspources and the National
Strategy on water resources up to 2020, the wassurces management has to be
conducted by the river basins approach and notdgirastrative boundary. The
article 64 of this Law has also mentioned the disfatment of the agencies managing
the planning of the river basins. However, thecktb4 of the same law assigns the
tasks and responsibilities on water resources nemeagt for the administrative
agencies from national level to local level. Thaggrox and some other gaps of the
related institutional system has obstructed thdempntation of the integrated water
resources management principles (such as wateinghlbetween sectors, between
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upstream and down stream areas, between watendostry, agriculture...and for
maintenance of the minimum water flow for ecosystem

Even has been mentioned in different legal docuspeht integrated water
resources management approach has not been replmented in Vietnam. In fact,
almost of projects related to water resources leas implemented independently by
some ministries, sectors or agencies without ppdion or with limited participation
of other related ministries, sectors, agencies eodcerned stakeholders. These
projects have always focused on one or two objestand have paid little attention to
the needs of the rivers or aquifers for their loegn viability, nor measures to protect
the fundamental health of water sources. Cumulatiygacts of developments have
also not been considered. For example, accordirthad\ational Water Resources
Strategy up to 2020 “Some hydropower reservoirs @arly operated to increase
electricity output, with no consideration of theuls required to supply water for
downstream needs and protecting the environmerdr aesservoirs only focus on
supplying irrigation water”.

The water sharing in general and water sharitgd®n agricultural sector and
ecosystem in particular has not been mentionedrlglend concretely in legal
documents on water resources. That is one gapngetrbe improved.

The enhancement of the participation of social vigions and communities
in elaboration, inspection and supervision of theplementation of river basin
planning and projects on water resources is a melwary good point of the National
Strategy on water resources up to 2020. Howevisrptilicy has not been concretized
in the existing legal document system on water uess (for example, how to
participate? what are the roles of communitiessouial organizations?...)

As we known all, Vietnam is one of five countriehieh are most influenced
by climate change. This phenomenon will surely iotgeeavily on water resources in
general and on water for food and ecosystem igsymiticular. So that we need to
invest on the research on impacts of climate chamgelifferent sectors, of which
water resources, as well as to propose approppialieies in order to adapt and
mitigate potential impacts of climate change.

In the context where more than 60% of surface watévietnam originates
from outside of the country, the international cexgion on water resources plays a
very important role. Actually, the internationalation on water resources has been
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established for the Mekong delta. However, there mat been any mechanism or
structure at national level on international coagien for other big river basins, in
particular the Red River basin.
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Annexes
Annex 1 - Functions and roles of different ministres, sectors and
organizations related to water resource management

State management of water resource — Ministry of Naral Resource and
Environment (MONRE)

According to Decree No. 25/2008/ND-CP, MONRE fuont to perform state
management of water resources including the gramteanits of exploiting water
resources and discharging sewage to water sourwss@pplying water to meet
requirement of economic branches, namely:

a) To direct, guide and organize the implementatiblegal documents, mechanisms
and policies on water resources after they are pigeted by competent authorities;

b) To direct, guide and examine the implementabbrstrategies, master plans on
water resources and overall programs and plans remeption and control of
degradation and exhaustion of water resources ategrated use and sustainable
development of water resources after they are apgrby the Prime Minister;

c) To assume the prime responsibility for formulgtimaster plans and plans on
management and measures for using water resouncesdtainable development and
multi-purpose use, and proactive prevention andtrobrof the degradation and
exhaustion of water sources;

d) To decide on the classification and listing @fter resources (rivers, lakes, streams
and other forms of natural reservoirs); to set amadounce manufacturer standards or
submit to the Minister of Science and Technology fwomulgation of national
standards; to formulate and promulgate accordintsttompetence national technical
regulations on the use and conservation of wasourees according to Clause 3 of
this Article;

d) To guide and examine the implementation of the da setting water exploitation
limits for rivers, layers of water, water reserveas, and areas where underground
water exploitation is restricted; to assume thenprresponsibility for, and coordinate
with concerned agencies in guiding and examinimgittiplementation of the plan on
balancing and allocating water resources amongchemnand localities regionally and
nationally;
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e) To build, manage and exploit a water resourtsemwation network; to organize
basic surveys on and inventory and assessment t&r wa@sources nationwide; to
notify branches, localities of water source potdnsio that they can adopt master
plans and plans to use water rationally, economyieald efficiently;

g) To appraise master plans on exploitation and afsevater, and projects on
regulating water between rivers formulated by ntii@s, branches and localities
before they are submitted to competent authorfitieapproval according to law;

h) To assume the prime responsibility for, or camate with concerned agencies in,
elaborating and promulgating according to its caiepee or submitting to competent
authorities for promulgation of mechanisms, po8ci¢axes, fees, charges, other
revenues and forms of incentive related to the atgilon, use and conservation of
water resources;

1) To guide, examine and organize the grant andhdwétwal of water resources
permits according to law;

k) To take measures on conservation of water ssyprevention and control of water
source, and restoration of degraded or exhauteerwatirces after they are approved
by the Prime Minister;

l) To act as the key agency and take the primeorespility for proposing to the
Prime Minister international cooperation in the e@vatesources domain; to guide and
examine the implementation of treaties to which Sueialist Republic of Vietham
has signed or acceded in order to ensure sustairddlelopment, fairness and
rationality in exploiting and using international ate&r sources; to exchange
information concerning international water source® assume the prime
responsibility for, and coordinate with concernegracies in, settling disputes over
international water sources;

m) To act as a standing member of the National YWR&sources Council and the
Vietnam Mekong River Commission.

Department of Water Resources Management

Basing on the above functions, the Minister of MatiResources and Environment
assigned Department of Water Resources Managenwenassist MoNRE to
iImplement state management of water resources edotlowing tasks (through
Decision No. 1035/QD-BTNMT dated May "192008):
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a) To set and submit the Minister legal documgrasicies, strategies, long-term plan,
five-year plan and annual plan, program and objectf protection, exploitation,
utilization, development of water resources; to itwn and inspect the
implementation after being approved by authoridgattsagencies;

b) To set and submit the Minister process, procesjustandards, norms of economy
and technique of water resources management whetassigned by Ministry; to
direct and inspect the implementation after bejmgraved by the Minister;

c) To set and submit the Minister rules of assigmimndecentralization of baseline
survey on water resources; to conduct, monitor exaimine implementation after
approved by authorised state agencies;

d) To set and submit the Minister rules of measdoesvater resources protection,
prevention and control of degradation, exhaustiod pollution of water resources,
restoration of water sources in order to improvieiehcy of integrated management
of river basins, reservoirs, water layers, appeipri economical, safe, sustainable
exploitation and utilization of water resources; toonitor and inspect the
implementation after being approved by the Minister

d) To cooperate with agencies of MONRE, other mii@st branches, localities
concerning prevention and control harmful effectsssd by water;

e) To synthesize data, manage results of basaliveys, inventory, water resources
assessment; to build database and national sysieraxthanging information of
water resources in accordance with assignment loysivy;

f) To set and submit the Minister rules of authest procedures of grant, extension
and withdrawal of permits of survey, prospect, eiption, utilization of water
resources; to organize, direct and inspect theemphtation after being approved by
authorised state agencies;

g) To consider and decide projects, constructidnsater resources baseline survey,
planning, plan, project specialized in protectioexploitation, utilization and
integrated development of water resources accoringssignment by Ministry; to
inspect the implementation after being approved ;

h) To submit the Minister decisions on policies, aswes, specific operation
mechanism for public service agencies of wateruess sector; to direct and inspect
the implementation assigned by Ministry;

110



I) To direct and guide profession, skill of wate&sources management for state
management agencies of water resources at losalitie

k) To conduct international cooperation in watesorgrces sector assign by Ministry;
l) To implement programs, projects, researching stdjexpplication of advanced
science, technology, training, capacity developmatprofession, skill of water
resources management assigned by Ministry;

m) To propagand, guide organizations and citizensotply with the Law on Water
Resources; to response organizations, individuadsitapolicies, legislation of water
resources according to assignment by Ministry;

n) To maintain relationship with associations, m@wvernmental organizations; to
monitor and report the Minister about activities asociations, non-governmental
organizations in water resources sector;

0) To undertake tasks of the Office of National @aResources Council in water
resources sector;

p) To implement inspection and collaboration witispector of Ministry, settle
complaints, accusations, disputes in water ressuszeording to assignment by
Ministry;

Specialized divisions of People’s Committees of ddlvels for water resources
According to Clause 5 of Article Il of Joint Cireul No. 03/2008/TTLT-BTNMT-
BNV dated July 18, 2008, agencies specialized in natural resouréeBeople’s
Committees of all levels have functions, tasks, @@aconcerning water resources as
follows:

a) To assume the prime responsibility and coopevdteconcerned agencies to make
planning, plans of management, utilization, pratecof water resources, prevention
and control degradation and exhaustion of wateuregs; to conduct implementation
after it is approved;

b) To consider and decide programs, projects oemwaxploitation and utilization,
water movement among river basins under authoriapdrovals of Provincial
People’s Committees;

c) To conduct to define limits of water exploitatiof rivers, water layers, water
storage areas, stricted water exploitation areaplan regulation, allocation of water
resources in an area;

111



d) To organize consideration and decision on extarfdes, period changes, content
modification, suspension of effect and withdrawal permits of prospect,
exploitation, water utilization, waste water disadeto water source, underground
water drilling profession depending on authoritissundertake grant of permits and
collect fees, charges of water resources complwiitly legal rules; to examine and
inspect activities about water resources stipulatgubrmits;

d) To organize baseline survey, inventory, keepingater resources data in an areas;
to conduct management, exploitation of water resEsitobservation structures
constructed by localities;

e) To synthesize situation of water exploitatiord artilization, sewage discharge
point to local water source; to list polluted, dedgd, exhausted water sources;

g) To guide and inspect well backfilling out of &gules;

h) To participate inter-branch cooperation orgaimzs of central government,
permanent inter-branch cooperation organizationsloctlities for management,
exploitation and protection of water sources oérilasin;

National Water Resources Council

The National Water Resource Council has the taskiwhg consultancy to and
assisting the Government in making important deossi concerning the water
resource within the ambit of the latter’s tasks paaers.

Consultancy on the national strategy and policresvater resource;

Consultancy on examining and approving the planomghe basins of major rivers;
Consultancy on the shifting of water among thersasf major rivers;

Consultancy on the projects of protecting, exphgitand using the water resource
decided by the Government; preventing, fighting avwdrcoming the aftermath of
floods and other damages caused by water;

Consultancy on the management, protection, expilmitaand use of international
water resources and settling disputes arising tinene;

Consultancy on the settlement of disputes concgrmater resources among the
ministries and branches and between the minisanesbranches on one side and the
People’s Committees of the provinces and centraltyeities on the other and among
the provinces and centrally-run cities.
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Ministry of Agriculture and Rural Development

Ministry of Agriculture and Rural Development (MARDs a governmental agency
performing state management functions in the fiedflsagriculture, forestry, salt
production, water resources and rural developmeattomwide, including state
management functions with regard to delivery ofljgugervices and management of
the State’s ownership of rural state owned enteepriin accordance with legal
documents (Decree 01/2008NCP). Of which, the state management functions in
the fields of agriculture, forestry, water resosrand rural development directly
relate to the water resources usage and managemestleads to the fundamental
relation between MARD and MONRE.

In details: (item 8, article 2, Decree 01/2008/NCP)

a) Guide and introduce the legal documents on wasgiurces, dyke maintenance; on
prevention and mitigation of water logging riskdldwing guidelines issued by
authorized levels;

b) Guide and introduce strategies on water resoye@ning, natural disaster
mitigation following approval by the Prime Minister

c) Take a lead in making regional plan on wateouese development, reservoirs for
agriculture and for multi-purposes of socio-ecornoegctors;

d) Approve the relevant dyke and water resourcesirphg of more than two
provinces for prevention and resistance of floallainage, water supply, of droughts,
salt penetrating, soil improvement, riverside bnegkrural water supply;

d) Publicize and organize to guide, instruct, M&Eyiew the reports on the approved
water resources development plans nationwide;

e) Consult to the Prime Minister and organize tplement measures on mobilizing
materials and facilities to prevent, resist androome difficulties after floods,
droughts; to treat irrigation construction breakdswand other negative impacts by
water; take a lead in flood division, slowing dovameration of large reservoirs and
inter-reservoirs as decentralized;

g) Guide the decentralization to provincial Pegmmittee to approve irrigation
planning, dyke planning and flood resistance planthin the boundary of the
province;
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h) Issue, monitor and follow the implementation redtural technical standards,
regulations and techno economic norms on construycéxploitation and protection

of irrigation systems, dykes resistance of floosteyms, droughts and rural water
supply and drainage,;

1) Regulate a permitted load and license to vehi¢lansporting on dykes; guide
provincial People's committee to issue, revokexberd licenses within the boundary
of irrigation system protection;

k) Organize, guide, instruct and monitor the impdetation of specific regulations

regarding urgent situations of flood division, slogrdown, moving people to safer
places to ensure living and production of local glepovercome consequences of
floods, subsidies to effected people, measureg@reption, resistance and mitigation
of natural disasters like storms, floods, drouglaisgd breaking, salty penetrating, tidal
and Tsunami;

The Department of Water Resources is one agency balys to MARD, performing
the state management mandates regarding waterrcesogub-sector nationwide
(according to the Decision 25/2008%BNN, dated 28th January 2008)

DWR is assigned by the Minister to perform theestabnagement mandates in terms
of irrigation planning, exploitation and usages ofigation systems, river
development, and management work of preventioristeese of droughts, water
supply and drainage works and rural water supplyhiwi the MARD's state
management scope. The DWR's mandates relatingtey vesources management are
as follows:

Basic survey and irrigation planning managemaatd@rding to item 5, article )i

a) To preside over, organize to develop and appiaasic surveys, planning projects,
adjust regional/inter-provincial irrigation plangjigation schemes serving irrigation,
for multi purposes related to socio-economic sactprevent damages caused by
flooding, drought, saline intrusion;

b) To manage the results of basic irrigation susvagcording to the legal regulations;
c) To preside over, organize to appraise plans mtegtion, exploitation and
utilization of integrated water resources and mtde, prevention of damages caused
by water for regions, inter-regions, inter-provigcand irrigation system planning;
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d) To conduct, guide, check, evaluate the impleatent of strategies, plans, projects
on irrigation development after approval.

Investment and construction management (upgradiagairing rural irrigation,
drainage, water supply and sanitation scherfaegording to item 6, article 2)

a) To preside over, organize to appraise, subnthédMinistry for approval of work
construction investment projects or technical-ecoicoreports and approval of
adjustments on work construction investment prejecttechnical-economic reports
relating to construction investment projects forgrguling, repairing irrigation
schemes, rural water supply and sanitation schase®esignated by the Minister; to
direct, organize and implement the tasks of theestment owner of construction
investment projects for upgrading, repairing irtiga schemes, rural water supply
and sanitation schemes according to regulations;

b) To preside over, organize to appraise, subnthedvinistry for approval of tender
plans, tendered evaluation results, procuremegbpofis related to projects under its
management according to regulations;

c) To preside over, organize to appraise or sighrtieal agreements for irrigation
construction investment projects (upgrading, repgjrbelonging to Group B within
the state governance scope of the Ministry thatiavested in by localities as
decentralized by the Ministry;

d) To preside over, organize to appraise and ga@stns on approval of tender
documents of projects on upgrading, repairing atimn schemes, rural water supply
schemes as assigned to manage by the Minister piexoe projects of which
investment owners are authorized by the Ministeth@ decision on approval of
tender plan), tendering results of contract packagedecentralized and tender plans
approved by the Ministry;

d) To preside over, organize to appraise and guideirhplementation of small and
medium hydro-electric projects, rural water supphd drainage projects within the
governance scope of the Ministry in accordance ledal regulations;

e) To coordinate with the Financial Departmentgpraise, submit to the Ministry for
approval of final payment of irrigation constructiprojects, rural water supply and
sanitation projects as designated by the Minister;

g) To guide the implementation of making, submgtiarchives of works construction
documents, papers according to regulations of the S
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Management, exploitation, utilization and protectio of irrigation, water supply
and drainage, rural water supply and sanitation scemes(according to item 7,
article 2).

a) To develop, submit to authorized levels for aswe of national technical standards,
techno-economic norms related to exploitation arategtion of irrigation schemes,
water supply and sanitation schemes, water qualéyagement of the system of
irrigation schemes; to organize, direct, guide,ckhde implementation of the above
regulations once they are approved,;

b) To preside over, organize to make, submit toNtistry for approval of water
regulating procedures for hydrological, irrigatioeservoirs, the inter-reservoir
operation procedures within the state governan¢keoMinistry;

c) To issue, withdraw, extend licenses for acegtihat must have licenses within the
scope of protecting irrigation schemes, dischargwaste water into irrigation
schemes system according to legal regulations;

d) To direct the implementation of plans on corgtan, exploitation management,
utilization and protection of rural water supplydairainage schemes;

d) To preside over to make, submit to the Ministng policies on water resources
protection, prevention of water resources depletemsure the safety of reservoirs;
construct and protect irrigation schemes; preveatewpollution; exploit, use the
integrated water resources economically, safelyedfattively; tackle arisen conflicts
according to legal regulations;

e) To direct, summarize the development and imphtatien of management models
of irrigation, rural water supply, drainage anditsion schemes.

Manage the prevention of damages caused by watesr@ng to item 8, article 2): :

a) To submit to the Ministry methods of mobilizingsources, materials, means for
protection, prevention and repairing consequendedraughts, flooding, salinity,
water pollution for irrigation schemes; repair tireakdowns of irrigation schemes;

b) To organize, direct, guide, check the protectigmevention, overcoming
consequences caused by droughts, flooding, salimgpairing breakdowns of
irrigation schemes to serve production, overcomesequences of flooding, droughts,
saline intrusion and reduce water pollution foig@tion schemes.
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Department of Dyke Management, Flood and Storm Combl (according to article
2, item 5b, Decision 94 /2003FRBNN dated on 4th September, 2003)

- To propose to the Central Steering Committee twod-and Storm Control to
regulate floods for Hoa Binh, Thac Ba reservoirsflaett floods for Day River and
regulate floods for other rivers in cases wheredkexceed design level,

- To organize, manage, operate the Day river fldeitection head works; implement
flood deflection at the request of the authorizacels;

Ministry of Planning and Investment (MPI)

is Responsible for allocation of resources betwdensectors, receiving ODA funds
and direct investment from the annual allocatiorel(iding national and international
sources) in the sectors, including the water se@acording to the Decree No.
61/2003/N-CP on the functions, duties, authority and orgatian structure of the

MPI).

Ministry of Finance (MOF)

participates in fund allocation, management anduahfinancing balance account to
the sectors according to the allocated plans.

(According to the Decree No. 77/2008BMCP of 01 July 2003 on the functions,
duties, authority and organization structure ofM@F).

Ministry of Construction (MOC)

has responsibilities for urban water supply andnaige (According to the Decree No.
17/2008/Nb-CP of 04/02/2008 on the functions, duties, autiiasind organization
structure of the MOC).

Ministry of Science and Technology (MOST)

is Responsible for regulating water quality staddarensuring compliance with
environmental standards through the environmentphtct assessment (EIA) process,
and investigating environmental issués¢ording to the Decree No. 28/2008MCP

of 28/03/2008 on the functions, duties, authoritg arganization structure of the
MOST).
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Ministry of Health (MOH)

is Responsible for water quality particular drinkinater standards and regulation
(According to the Decree No. 188/200BNCP of 27/12/2007 on the functions,
duties, authority and organization structure ef MOH).

Ministry of Transportation (MOT)

Is Responsible for river channels and water trartapon (According to the Decree
No. 34/2003/ND-CP of 04/04/2003 on the functions, duties, autiiorand
organization structure of the MOT).

The Electricity of Vietham(EVN)

Is Responsible for hydropower generation, coordwgatwith MARD to issue
operational regulations and protocols for resesi@kccording to the Decision No.
74-CP of 1November 1995 on the functions, dutieghaaity and organization
structure of EVN).

Planning Management Council for River Basins

In the beginning, the Planning Management CounciRiver Basins depended on the
MARD. However, Since 15 march, 2007, the Governnéffice dicided to transfer
the responsibility of river basins management fidARD to MONRE.

The management of the river basin planning @mprises the following:

a) To elaborate , submit for approval and follow tmplementation of the planning
of the river basin, to ensure the unified managdrmémhe planning combined with
the administrative zoning;

b) To conduct the co-ordination with the concerragkncies of the Ministries,
branches and localities in the basic survey, irmmgmg and evaluation of the water
resource of the river basin, and in the elaboratsubmission for approval and
monitoring of the implementation of the planningioé basins of the affluences;

c) To suggest the settlement of disputes on wasgurce in the river basin.

Vietnam National Mekong River Committee
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Vietnam National Mekong Committee headed by the idtem of MONRE, is
responsible to assist the Prime Minister in diregtimanaging all corporation
activities with the Mekong River Commission andstabmit for the Government's
consideration all policies on the Mekong corpomatiwvith the aim to soundly
developing, using and protecting the water andtedlaesources of whole Mekong
basin in general and of the Mekong Delta and th&r@eHighlands in particular.
According to the Decision No. 860/Ttg of 30 Decemid®95, the Vietham National
Mekong Committee has the following duties and p®wer

- To cooperate with the member countries in elatimg and implementing the
Agreement on the Cooperation for Sustainable Deweént of the Mekong River
Basin;

- To survey, monitor and manage water and relagsdurces in the Mekong river
basin, to protect the interests of Vietnam throtighBasin Development Plan and the
Mekong basin-wide projects, especially the maistr@rojects;

- To cooperate with the co-basin countries, otbauntries, NGOs, international
organizations and the ministries, agencies at tl@starial equivalent level, the
Government’s organs and local People’s Committeeserned for proposing and the
Mekong projects with the aim to protecting and depimg the Mekong Delta and the
Central Highlands;

- To define, together with the member countries dhd Mekong Secretariat,
procedures for management and implementation ahteenational Mekong projects;
- To take part, together with the Minister of Planghand Investment, Ministry of
Finance and specific ministries, in allocating oaéil counterpart budget for the
national and the basin-wide projects which are aétham in the Mekong
cooperation; to be allowed in taking part in apgathf plans and projects concerned
in the Mekong basin of sectors and provinces inNlekong Delta and the Central
Highlands;

- To attend in meetings of the Mekong River Commaiss&nd to report the results of
these meetings to the Prime Minister;

- To be allowed in requesting the sector, provirtoaaform results of meetings of the
Greater Mekong Sub-region consisting of the sixwtoes in the Mekong basin which
related to the Committees activities. To take pathe GMS’s activities as assigned
by the Prime Minister.
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Annex 2 — Review of some key legal documents and ebme other
important documents related to water resource managment

Law on Water Resource

Law on Water Resources is a legal document of idjieelst validity in the field
of water resources in Vietnam. This Law was issard20/5/1998 by the National
Assembly of the Socialist Republic of Vietnam. Tleav stipulates the management,
protection, exploitation, utilization of water resoes, prevention and overcoming
negative consequences caused by water. The Lawdexl10 Chapters with 75
articles of which Chapters Il and Il have the imtpat content concerning the
protection, exploitation and utilization of watesources. Chapters VII, VIII, IX, X
focus on other issues concerning management, @aj#m, inspection, incentives
and punishments in relation to water resourceghénfollowing texts, we analyse
some contents directly related to water for foodd aco-systems from the point of
view of the integrated water resources managenpgarbach:

In the Item 1, Article 5 of Chapter |, the Law ora¥®r Resources stresses the
protection, exploitation, utilization of water resoes, prevention and overcoming
negative consequences caused by water must falewiter basin planning, ensure
the systematic character of the river basin, naddeded according to administrative
boundary. In other words, water resources managenmes=uds to be implemented in
an integrated approach — river basin managememnbagip

This can be one of new and most important pointghef Law on Water
Resources. This help to manage the water resoumntegratedly and ensure the
sustainablity and equality in exploiting, using @ratresources by beneficiaries,
sectors, regions in a basin.

About the ownership of water resource,according to this Law, the water
resource comes under the ownership of the entireplpeunder the unified
management of the State. Organizations and indasdare entitled to exploit and use
the water resource for life and production. At tkeme time they have the
responsibility to protect the water resource, pnéveombat and overcome the
harmful effect caused by water.

About the protection of water resource: the chapitef the Law assigns that
all Organizations and individuals must have thepoesibility to protect water
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resource. And the State needs to have plans tegbrand develop upstream forests
and other forests, build water conservancy projgotsvent water pollution, restore
the deteriorated and depleted water source.

To protect and conserve the water qualitythe Law assigns that:

- organisations and individuals who exploit watesaurce, must not discharge
unprocessed waste water or waste water processegh no the permissible standards
into the water source leading to the pollution loé tvater source. They must have
permission of the competence State agencies antlhraus to pay the fee for permit
issuing, the fee for discharging waste water intdew sources as prescribed by law
(for details, see Decree No. 04/2007/ND-CP)

- and all plan of socio-economic development of Wile country and in each
locality, must have a plan to prevent and fightiagfawvater pollution and restore the
quality of the polluted water source.

Concerning the conservation of water reserves, lthey assigns that:
organizations and individuals must exploit and ws#er rationally and economically
in order to protect the water resource. Organimati@nd individuals use one
important quantity of water for business, servidadustry...must comply with the
order and norms on technical safety, preventioninagathe deterioration and
depletion of underground water source and agasssing serious depression of the
ground surface.

About the exploitation and use of water resource

One of the main principles of the exploitation amk of water resource is
presented in the article 20 of the Law on wateouese, that is: “The regulation and
distribution of water resource for use purposestrbasbased on the planning of the
river basin and the real potential of the watersewand must ensure the principle of
fairness, reasonability, and priority in the quigndéind quality of water for living”.

This Law assigns the right to exploit and use watsource for purposes of living,
agricultural, forestry, and industrial productianining, electricity generating, water
transport, aquaculture, sea fishery, salt makipgrtsrecreation, tourism, medicine,
health rehabilitation, scientific research and oih@poses as prescribed by this Law
and other provisions of law. But at the same tine Law requests that these
exploitation and use must be in accordance withajmgroval river basin plans and
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that, organizations and individuflexploit and use water resource must have the
permission of the competence State agencies.

The Law on water resource defines also the respititiss of organizations
and individuals who exploit and use water resouttvese are: To fully carry out the
provisions of law on water resource; To use water the right purposes,
economically, safely and efficiently; To supply anmnation with a view to inventor
and evaluate water resource when requested; Ncduse obstruction or damage to
the legitimate exploitation and use of water reseuby other organizations and
individuals; To protect the water resource undegl@tation and use; To fulfill their
financial obligation, to compensate for the damagesed by themselves in the
exploitation and use of water resource as prestidydaw.

About the prevention, control and overcoming of to@sequences causing by flood
and other harmful effects of water

The chapter IV of the Law on water resource coreéne prevention, control
and overcoming of the consequences causing by fmaodother harmful effects of
water, such as: drought, saline intrusion, rising apill of sea water, hail and acid
rain. Among these issues, the law concentrateslydegm more in details on the
prevention, control and overcoming of the consegesrcausing by flood. That is
comprehensible because flood is the most dangematsal disaster and occurs
frequently in Vietham. As the subject of this reptwcus on water for food and
ecosystems, we have not analyzed deeply the isslasd to disasters or harmful
effects of water. The details of the flood preventand control are concritized in the
Ordinance on Storm and Flood Control.

Comments: according to the article 37: “The Stasmaging agency on water
resource has the duty to set the norms for prewvgatnd fighting floods in each area
of the river basin ”. In the reality, MONRE ensutbg State management on water
resource but MARD is in charge of flood and stonmavention and control and so in
charge of setting of the norms for preventing agtiting floods. This is one more
inappropriate point of the Law on water resourceamparison with the reality and
other existing legal documents.

& Apart from small exploitation and use of : souroésurface water and underground water of smallestor
the family needs or of rain water, surface watat sunrface sea water on the land already assignkxhsed
according to prescriptions of law
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About the exploitation and protection of water consrvancy works

According to the Law on water resources, water eowancy works: “is a
works for the exploitation of the benefits of watereventing and fighting against the
harmful effect caused by water and protecting theirenment and the ecological
balance”. So, a rational exploitation and use ofewaonservancy works is a part of
water resource management. That improves the efftgi of water use, especially for
agriculture and ecosystem. For ...the chapter thefLaw on water resource defines
the rules of duties of the users, of protectiomsohs, of the area of protection of the
water conservancy works include the works itsetf tie neighboring areas and of the
forbidden acts. The details about the exploitaiod protection of water conservancy
works and dyke are concretized in the OrdinanceDgke, No. 20/2000/ PL-
UBTVQH 10 and the Ordinance on Exploitation andt&ton of Hydraulic Works,
No. 32/2001/PL-UBTVQH 10.
About the international cooperation in water resouce

The two biggest Rivers in Vietnam is Cuu Long Rigad Hong River. Both of
them flow from oversea countries (Hong River froranfi southwestern China and
Cuu Long —or Mekong- River from the Tibetan Plajedinat explains partly why the
more than 60% of Viet Nam surface water generatgsiae the country. In this
context, the international co-operation policies @i water resources is very
important. A sound and rational policy will facdte and improve efficiently the
integrated water resource management in the wheég basin. For Vietnam, the
main principles applied for international co-opernaton water resource are:
- Respect for the sovereignty, territorial integriand interests of the countries
sharing the same source of water;
- Ensuring justice, reasonability, mutual benefitd asustainable development in
exploiting and use of international water sources;
- Not to harm the rights and interests of the coestsharing the same source of water
in conformity with the international conventions iath the Socialist Republic of
Vietnam has signed or acceded to;
- Observance of Vietnamese law and implementatidhevinternational conventions
which the Socialist republic of Vietham has sigredacceded to; and respect for
international law.
Management competence of the State on water resoerc
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Chapter VII of the Law on Water Resource concenes3tate management of
water resource, including: the contents of theeStaanagement of water resource
(that was mentioned in the section 3 about thetioms and roles of ministries,
sectors and organizations in water resource managgnManagement competence
of the State on water resource, Competence inyiragifthe general planning and
projects on water resource, Basic survey, invenémgy evaluation of water resource,
Competence in issuing and revoking permits on wasource, Settling disputes on
water resource, National Water Resource Councilnddament of the river basin
planning and Guiding and commanding the preventimmbating and overcoming
the consequence of floods.

The Law on water resourcewas issued in 1998 and until now it has not been
reviewed while there were important changes in miggdion structure and legal
documents related to water management (for exentipdeccreation of Ministry of
Natural Resources and Environment in 2002). This dreated some inapprppriate
points with the reality. For example: Article 58 tfis Law assigns MARD as
responsible Ministry for the State management otemeesource or in accordance
with Article 59, MARD shall ratify the general plaimg on river basins, the general
planning on water conservancy, however, these resdpiities and tasks were
assigned to Ministry of Natural Resources and Emvitent. That can create some
difficulties (caused by misunderstanding, overldp)y the implementation of
regulations and policies on water resource.

Law on Environmental protection

In the Law on Environmental protection, there ave thapters which concern
directly the water resource management issue: €h&jpt and chapter VIIlI.
The chapter VIl of the Law on Environmental proiectincludes 3 sections about the
protection of marine, river and other water sowgceironments. These sections relate
to the protection and conservation principles ofewaesources as well as the control
and treatment of water pollution. In which, theskofving points are emphasised:

- the protection and conservation of marine, riveand other water source

environments must be integrated in the master pddmalated areas and regions as
well as connected closely with the integrated retigsources management.
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- manufacturing, business, services, domestic, tagti®n, transportation,
exploitation...activities on the marine areas, riba&sin areas must be realized in
accordance with the approved master plan of relateds and must comply with the
environmental regulations and other relevant lawhese activities need also
preventive solutions and responses to stop andceedoe negative impacts for
environment, in particular the water environmenun@rs of important projects or of
projects which has potentially important impacts fearine, river and other water
source environments must prepare environmental dmpasessment reports in
accordance with the law.

- Waste sources of above activities must be ingattd, quantified and assessed, and
control and treatment measures must be appliedcaordance with the existing
regulations. The details about discharge of wadtawato water sources are defined
in the Decree No. 149/2004/ND-CP of 27/07/2004.

Concerning the Organization of water environmermgedtection, the MONRE is
responsible for the direction and the instructibmhe implementation of. The related
Provincial People’s Committees (PPP) must orgadirectly and co-ordinate with
relevant bodies and other Provincial People’s Cadtees (Provincial people's
committees in upstream localities shall co-ordinai¢h people's committees in
downstream localities) to control the pollution, itovestigate and identify, water
pollution sources, to evaluate the damages angty dhe necessary measures (for
compensation and treatment).

Finally, the section 4 of the chapter VIII is thencritization of the waste water
management, including: Collection and treatmentvaste water and Waste water
treatment systems

National Strategy on Water Resources to 2020

On april 14' 2006, the Prime Minister of Vietnam issued the Bieci No.
81/2006/QD-TTg approving the National Strategy oat®/ Resources to 2020. This
strategy is a very important document and makasgrang-point of water resources
management in Vietnam. The strategy has introduicedpmparision with existing
related legal documents, new options and approsmiiards the Integrated Water
Resources Management. The general objectives ofstita@egy are: To protect,
efficiently exploit and sustainability develop matal water resources; to take
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initiative in prevention, mitigation and minimizati of harms caused by water; to
step by step create a multi-sector water economyaise international cooperation
efficiency on water resources.

Concerning the content, there are three main pattss strategy: (i) Viewpoints and
guideline principles; Objectives (including specifobjectives on water resources
protection, exploitation and use of water resoumeafer resources development,
minimization of harms caused by water and improvemef water resource-
management capacity); (ii) Major tasks and sohdio(in which each task is
determined in correspondence with specific objectand the solutions include:
communication and education, enhancement of pubMareness and encourage
participation of communities, enhancement of legish, increase of investment and
boost of the socialization of water services, depeglent of human resource and of
science and technology, expansion and raise oéffeet of international cooperation
and reform of financial mechanisms).

For the implementation of the strategy, there ame fnain key organizations. They
are:

- Ministry of Natural Resources and Environment iz responsibility to direct,
organize, review, inventory and assess (conduatarpreliminary reviews and five-
year final review, assessment of, and draw expegiethe implementation of this
strategy and to direct the review, inventory, assent, direct and coordinate with
relevant ministries, branches and localities in ¢éxecution of priority investment
projects and schemes

- National Water Resource Council has the respditgito advise the Government
and the Prime Minister on making important decisiand taking appropriate
measures on water resource during the implementafithis strategy.

The National Strategy on Water Resources to 202Giba main viewpoints on water
resources. Apart from some similar viewpoints witle Law on Water Resources
such as the ownership and the management of wedeunces on the basis of river
basins, this strategy proposes some new viewpastimllowing:

- All organizations and individuals have the righiexploit and use water resources to

meet their daily-life and production demands, amdehalso the responsibility to
protect and develop water resources in a sustamaahner,
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- The water use structure must conform to econaestructuring in the period of
accelerated national industrialization and modetion,

- Water resources must be developed in a sustaimabhner; exploited and used
thriftily, efficiently, in an integrated manner amol multi-purposes. Water products
must be considered commodities; subsidy mechanisist e soon eliminated and
the protection and development of water resourndgfee provision of water services
be socialized.

In addition, the Strategy insists that the equitg aationality principle in cooperation
and sharing of benefits must be applied not onfytlie prevention and mitigation of
harms caused by water but also for the exploitatise, protection and development
of water resources. Particularly, according to tRisategy Water resources
constitute a major component of the living environnent, a particularly important
element to ensure the successful implementatiosoafo-economic development
strategies, planning and plans as well as the eranice of national defense and
security”.

One other new point of the National Strategy on &vV&esources relates to the water
for ecosystems issues. That is: the managemenegbion and development of water
resources must ensure the natural disposition oatagsystems, water basins and
ecosystems, especially of precious and rare agsjagicies of scientific and economic
value; preserve and develop the diversity and maigy of Vietnam's aquatic
ecosystems.

Concerning the tasks, in accordance with 5 speglijectives, the Strategy propose 6
tasks including: To enhance the protection of watarrces and aquatic ecosystems,
To ensure the sustainability and efficiency of wa&source exploitation and use, To
develop water resources in a sustainable mannemifionize harms caused by water,
To perfect institutions and organizations, To ermeathme investigation, technological
research and development capacity. Among these tagk objectives, there are some
salient points, as following:

- the first objective and task relates to the coreten of aquatic ecosystems through:
the revitalization of water areas, which are seslyppolluted, degraded or exhausted;
control and limitation of the discharge of polluticources in water sources and
ensuring of the minimum water flow for maintenané@aquatic ecosystems. This is a
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new point in comparison with the Law on Water Resewand other existing related
legal documents.

- the exploitation and use of water resource mastdalized in accordance not only
with the river basin planning (as mentioned in tav on Water resource) but also
with the socio-economic development planning amd lplanning. Concerning the
sharing of water resources, the Strategy has dakfpecific objestives to 2010 for
different sectors such as agriculture, hydropoWwsnery. In addition,

- regarding the minimization of harms caused byewahe Strategy has defined the
objectives for the main river basins, such as:nsuee safety of the Red river - Thai
Binh river dike system; to raise the anti-flood aaipy of dyke systems in coastal
areas of Central Vietham, the Central Highlands &adtern South Vietnam; to
consolidate the sea dike system and improve treh ff'ood-warning capacity in
mountainous provinces; to establish flood-free si@ashallow submerged regions,
ensuring living conditions and safety for peopledeep submerged regions in the
Mekong river delta.

Among the tasks and objectives related to the maation of harms caused by water,
there are two points which has not been mentiongtie Law on Water Resources,
those are: to combine harmoniously construction @amiglconstruction measures in
order to ensure safety for humans and minimize demand to make general
evaluation of advantages and disadvantages of §labereby working out solutions
to tapping floods' benefits. That has been alsegnaited in théational Strategy on
Natural Disaster prevention and mitigation up to 2@O0.

- the last objective related to the capacity buoijdon water resources management
has a very important role. It directs toward theection of existing gaps of the legal
document system on water resource as well as obveeaps of the organization
structure on water resource management. To obft&nobjective, the Strategy has
proposed: to amend and supplement the Law on V\Resources and other relevant
legal documents; shift from the mode of administeatind subsidy management and
demand satisfaction to the mode of demand manadeowrsidering water products
a commodity and to boost the administrative refatong the direction of amending
and supplementing functions and tasks of state geanant agencies in charge of
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water resources from central to local levels, tlarg the division of tasks between
ministries and branches and enhance the deceatraliz of the integrated
management of water resources to localities.

- For the implementation of the proposed tasks,gsbups of solution have been
identified. Apart from traditional solutions suchs:alegislation enhancement,
development of human resource and of science ahtdégy and expanse and raise
of the effect of international cooperation, thea&gy has proposed some other new
options related to the encouragement of the ppaiin of communities ant the
socialization of water services.

Comments: In comparison with the existing legaludoents on water resources, the
National Strategy on water resources has proposadymew viewpoints. In
particular, the contents of the Strategy have shkloalearly the Integrated Water
Resources Management approach. However, thereoare points which have not
been developed in detail yet; for example, concpetecies and mechanism for the
participation of communities are always missing.

National Rural Clean Water Supply and Sanitatioat8gy up to year 2020

On August, 28 2000, the Prime Minister of Vietnam issued the iBiea No
104/2000/QD-TTg approving the National Rural Clé&ater Supply and Sanitation
Strategy up to 2020. This is the most importanudoent related to water for living in
the rural areas. The Strategy has fixed objectoreshe supply of clean water for
domestic use and on sanitation needs of housefalddl rural areas in the country in
the next 20 years. These objectives includes:

General objectives:
- Improved health through reduced water and saontatelated diseases by
improving water supply, latrines and promote hygigmactices of people.
- Improved living conditions through better accdeswater and sanitation,
narrowing down the gap between urban and rurakarea
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- Reduce to the lowest level untreated human amdtibck excreta which cause
environmental pollution, smell and flies and reducganic pollution of water
resources

Specific objectives:
- By year 2020: All rural residents will use cleawater of national quality
standards with at least 60 litters/capita/day asel improved hygienic sanitation
facilities. Universal good personal hygiene pragiand good environmental
sanitation of communes and villages through focus@mtmation, Education and
Communication

- By year 2010: 85% of rural population will usea@h domestic water and 70%
of rural households will have access to and usmpfoved hygienic latrines and
have good personal hygienic practices.

The main principle of the Strategy is the sustdmal®evelopment. It means that all
planning and implementation shall give prioritysiestainability rather than to other
factors such as speed of implementation. At theesaime it must be ensured that
immediate development shall not produce harmfutaé for the future and water
resources shall be reasonably exploited. This mmcwill be developed in
accordance with the demand responsive approaatedns, the user have to pay and
socialization of Rural Water Supply and Sanitatsgetor. The Strategy has showed
that “only when the user - in this case farmerscebee the real owners of the
facilities can sustainability be achieved”

This approach will replace the former supply- dni\agproach and there are changes
in the roles of users and the Government as foligwafter to be advised, the users
shall: decide on the selection of technology, sftéull piped water, supply scheme,
level of service and operational arrangement thaty twant as well as provide
financial resource for the construction of relatgfdastructures. Government agencies
will not do all these for users but act as manafj@nd advisory agency.

To obtain the objectives mentioned above, the Matidrural Clean Water Supply
and Sanitation Strategy has proposed four maintisoki including: Information,
Education and Communication, Financial mechaniggarmzation consolidation and
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strengthening effectiveness of the State managensm human resource
development and studying and application of appatgitechnology. Up to now, the
National Target Program for Rural Water Supply &azhitation for the 1998-2005
period was accomplished and the National Targegrfaro for the 2006-2010 are
implementing.

5.2.2 Analysis of some key policies related to waésource for food and ecosystem
in according with the Integrated Water Resource d¢@ment approach

According to the Global Water Parnertship, “Intégda Water Resources
Management is a process, which promotes the cardin development and
management of water, land and related resourcesder to maximize the resultant
economic and social welfare in an equitable manmghout compromising the
sustainability of vital ecosystems”. (GWP, 2000-gigd IWRM Vietnam). This is a
cross sectorial policy approach which is oppositthe framented sectorial approach
that has led to poor services and unsustainabbeires use. (see figure)

4 ) Cross sectorial integration
* Enabling ” S ” S ~ <
environment
* |nstitutional V‘;g:ef V\ig:er V\;(a)t:er
ioles People Food Naturel
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instruments L ) . )

Figure: IWRM is a cross sectorial approach (GWRQ0

Integrated water resources management is basetieoperception of water as an
integral part of the ecosystem, a natural resoara® a social and economic good.
Integrated water resources management, includiagntiegration of land and water-
related aspects, should be carried out at the ke catchment basin or sub-basin.
So, the IWRM approach includues two scopes: theesgaver basin management)
and the purposes of use (multipurposes for mattiass). This approach ensures the
sustainability and the rationality in the use oftevaesources. As part of the project
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“Water for food and ecosystem”, this research fooal/ on the relation between
water, food and ecosystem or in other hand on rierdction between water for
agriculture and for ecosystem in the existing pesicand related legal documents,
under an integrated management approach.

As we aware, water resource is a limited sourcdenthe demands increase more and
more. Among different economic sectors, agricultiseghe biggest user of water
resource with an average rate of from 70% to 80%lalbal water use. In Vietnam,
the annual demand on water use of agriculturalities was at about 75% in 2001
and estimated at 88% in 2014t means that more water resource is used for
agriculture less water for domestic needs and indlisuse and particularity for
ecosystems. In addition, more agricultural sectdevelops more the quantity of
wastewater discharged in the nature is importanather words, the development of
agriculture can degrade the water sources and ceagseive impacts for ecosystems.
According to the above analysis, water for food awbsystem is part of the
Integrated water resources management approaclothier word, the Integrated
management approach is one solution which ensuresbalance between the
development of agricultural sector and the consemwaf ecosystems.

Water demands
(quality and
quantity) for

erncvctan

9 Website IWRM Vietnam
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Figure: The balance between water for food andystess

In the legal documents system on water resourcé/iefnam, there are some

documents regulating the water for agriculture afut ecosystems issues

(maintanance of the minimum water flow or conseorabf water quality...). These

documents mention, generally, the right of agrimgltsector to use water resource
and request at the same time the responsibilitgrédect water sources. However,
almost retated documents don’t mention clearly etail both issues: water for food

and water for ecosystems. In particular, the sham@chanism on water resource in
general and between agriculture and ecosystemisnctse is very limited in the

existing legal document system on water resout@oihly undertaken during the dry

season.

Water for agriculture

Concerning the water for agriculture (so for foot)e Law on Water Resource
regulates that: Organizations and individuals that exploit and use water resource
have the rights to exploit and use water resourceof purposes of living,
agricultural , forestry, and industrial production, mining, efexty generating, water
transport, aquaculture, sea fishery, salt makipgrtsrecreation, tourism, medicine,
health rehabilitation, scientific research and oih@poses as prescribed by this Law
and other provisions of law”. But this law undeelinat the same time that: “The State
shall invest in and support the exploitation and oswater resources for agricultural
production”. These are fundamental principlestha exploitation and use of water
resources for agricultural production.

As mentioned above, agriculture sector is the Ergser of water but according to
the Decree No 179/1999/ND-CP regulating the implaateon of the Law on Water
Resource, in times of drought or in cases of wstiertage, water for food production
is positioned only at A place among 5 priorities after water for domeste, for
breeding and for important industrial sites anesific research.

About water quality for agriculture, the sectionf3he article 26 of the Law on Water
Resource regulates that: “Organizations and indadgl can only exploit and use
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waste water after ensuring that the quality of wateets the prescriptions of the
competent State agency for agricultural production”

About the protection of water resources, the Lawgiter Resources regulates that
next to the rights to exploit and use water ressutice users have responsibility to
protect water sources. For example, the Law defitheg: “Organisations and
individuals that exploit and use the water sourcstncomply with the regulations on
prevention and combat against deterioration anéetlep of the water source (article
11), the planning and management of the...concedtrpt®ulation areas, major
livestock raising and slaughtering areas..., mustpgypmwith the provisions of this
Law and the legislation on the protection of theviemment and ensure against
pollution of the water source (article 13), Orgatiens and individuals using
chemicals in agricultural production, raising adquatnd marine products must not
cause pollution of the water source.(Article 15) arganisations and individuals
exploiting and using water resource for agricultgpraduction must take measures to
save water, prevent and combat acidity and salwfitywater, slushiness and erosion
without polluting the water source (Article 26).

Concerning financial aspect, the Law on Water Ressu specifies that: “The
organizations and individuals who exploit and useew resource have the financial
duty and the duty to contribute manpower and butigéte building of works for the
protection, exploitation and use of water resourttee prevention, fight and
overcoming of the harm caused by water” (article This regulation has been
concretized in some legal document, such as: DeNieeel54/2007/ND-CP dated
15/10/2007 of the Government modifying and suppleing some articles of Decree
No. 143/2003/ND-CP dated 28/11/2003 detailing thplementation of a number of
articles of the Ordinance on exploitation and prtite of irrigation works. Decree
04/2007/ND-CP dated 08/01/2007 supplementing de&@R003/Nb-CP dated
13/6/2003 on environmental protection charges apple to wastewater, Decree
34/2005/ND-CP dated 17/03/2005 on sanctions agaitistinistrative violations of
water resources management regulations (circuladirgu the implementation No.
05/2005/TT-BTNMT dated 22/07/2005)...etc.

Water for ecosystems
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Water for ecosystems means the demands on quanttyuality of water (water is
not polluted) which ensure the health and the dgrmént of ecosystems. Among
existing legal documents on water resources, therdee109/2003/ND-CP dated
23/09/2003 relates directly to water for ecosystesues. This decree focus on the
conservation and sustainable development of wetlaAdcording to the Decree
“Sustainable development of submerged areas me#ngies of rationally using and
exploiting potentials for economic, cultural andcisb development within the
allowed limit so as to maintain ecological funcsoand protect the environment in
submerged area$” The Decree also specifies that it's necessatinkothe use and
exploitation to conservation, maintaining water rees and ecological balance.
Concerning the responsibility of organizations amtividuals carrying out activities
of agricultural cultivation and of aquaculture imbsnerged areas, the Decree
highlights that:

- To restrict the use of chemical fertilizers, clieais and plant protection drugs in
cultivation, thus degenerating, deteriorating aegleting submerged land, especially
coastal estuary land.

- The State encourages the use of organic fertliaad microbiological fertilizers as
well as the application of farming methods whichndd cause adverse impacts on the
ecological systems and bio-diversity of submergeds

- To encourage the application of the aqua-cultimaths which do not cause adverse
impacts on the environment, combine industrial agliare with ecological
aguaculture and aquaculture after the forestryefiglor agriculture-fishery models.

- To restrict concentrated industrial aquacultueveting too large acreage in
submerged areas which need to be conserved arainsuslity developed.

A part from Decree 109/2003/ND-CP, there are soewmall documents indirectly
related to water for ecosystems issue (throughlaégos on water quality and
guantity conservation), such as: Law on environ@leptotection — chapter VII
regulates the main principles on the protectiomafine, river and other water source
environments as well as on investigation, quamtiion, assessment, prvention,

19 section 2, article 3, Decree 109/2003/ND-CP dated 23/09/2003
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control and traitment of water pollution. These temts has been concretized in
differents document, such as: Decree No. 04/20D70¥ dated 08/01/2007,
supplementing decree 67/2008/NCP dated 13/6/2003 on environmental protection
charges applicable to wastewater, Decree No. 3d5/28D-CP dated 17/03/2005 of
the Government on sanctions against administratie&tions of water resources
management regulations (circular associated guidithg implementation No.
05/2005/TT-BTNMT dated 22/07/2005), Decree No. 2004A/ND-CP dated
27/07/2004 of the Government on the issuing of jsrifior water resource
exploration, exploitation and use, or for dischaojevastewater into water sources
(circular associated guiding the implementation R2/2005/TT-BTNMT dated
24/06/2005). In addition, some other documents alsntion more or less about the
protection of water sources environment, such astin@nce on Exploitation and
Protection of Hydraulic Works, Law on inland wategransportation and Fisheries
Law, etc. According to the Ordinance on Exploitatiand Protection of Hydraulic
Works: “lrrigation works” mean infrastructure workisuilt to tap the water’s
usefulness; to prevent and combat harms causedat®r,protect the environment
and balance the ecologywhich include: reservoirs, dams, sluices, pumpsitagions,
wells, penstocks, canals, works on canals and ekniemts of all types. Concerning
the protection of water sources, the chapter 17 cdrapter 19 of this Ordinance
specifies that, organizations and individuals whkpl@t and use irrigational works
must protect water sources and meet the requirsnfenpreventing and combating
the degradation, depletion and pollution of waesources as well as other harms
caused by water.

Among existing legal documents on water resourites National Strategy on water
resources to 2020 is the most important documetdrims of water for ecosystems.
That has been showed in one of the main guidingcimies of this Strategy “The
management, protection and development of wateouress must ensure the
systematism of river basins, not be divided by asinative boundaries and
concurrently ensure the natural disposition of #iquaystems, water basins and
ecosystems, especially of precious and rare agsiag¢icies of scientific and economic
value; preserve and develop the diversity and maigy of Vietnam's aquatic
ecosystems”. These principles are concritized & tijectives related to water
sources protection as flowing:
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- To revitalize rivers, reservoirs, water-beariregle and submerged areas, which are
seriously polluted, degraded or exhausted, givingripy to rivers in the basins of
Nhue and Day rivers, Cau river, Dong Nai and San @eers as well as Huong river;

- To ensure the minimum water flow for maintenaneaquatic ecosystems under
plannings approved by competent authorities, femuson rivers with big and
important reservoirs and dams.

- To protect the integrity of submerged lands asuiaies and use them efficiently
for key rivers and important water-bearing beds;

- To put an end to the exploration, exploitatiord arse of water resources and the
discharge of wastewater into water sources witpeatnission of competent agencies
according to the provisions of law;

- To control the pollution of water sources. To patend to the use of toxic chemicals
in industrial and agricultural production and aguage, which pollute water sources
and decrease biodiversity;

- To thriftily and efficiently exploit and use wateesources. To ensure that the
exploitation of water shall not exceed the exptmta limits, for rivers or the
exploitable deposits, for water-bearing beds;

- To distribute and share water resources in a baions and rational manner
between branches and localities, giving prioritythe use of water for daily life and
for high economic benefits, ensuring environmefitals.

Concerning the Law on Water Resource, the rivembamnagement approach has
been mentioned but the integrated management coaoépthe interaction between
water for food and ecosystems concept have not eeisted in this document. That
Is partly proved by the inexistence of the noti@mosystem in the Law on water
resources. In other word, the concept of “wateouese is a part of ecosystem”
doesn’t exist in this Law. That may cause importamhsequences such as many
socio-economic projects have been approved andemwited without necessary
attention to ensure the sustainability of wateloueses and to protect the aquatic
ecosystems.

Approved in 2006 (8 years later after the approvahe Law on water resources), the
National Strategy on Water Resources up to 2020teaaie good partly shortcomings
of the Law on Water Resource, in particular in tmwh water for ecosystems and of
integrated management approach. Theoretically, 8trategy has met almost of
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principles of good international Integrated Waters®urces Management practices.
For example: concerning water for nature, accordlinthe Strategy: Water resources
constitute a major component of the living envir@minand the exploitation and use
of water have to ensure the natural dispositioagqfatic systems, water basins and
ecosystems, especially of precious and rare agsjaicies of scientific and economic
value; preserve and develop the diversity and maigy of Vietnam's aquatic
ecosystems. The strategy also considers water mEsowas commodities and has
intention to eliminate the subsidy mechanism ad askocializes the protection and
development of water resources and the provisiowaiér services. Concerning the
institutional roles, the Strategy has identifiece theed to: To formulate in a
coordinated manner and ensure effectiveness ofykiem of state management of
water resources at all levels; to clearly distisguifunctions and tasks of state
management agencies in charge of water resouraestirose of agencies managing
the operation of works for exploitation and usewafter resources and provision of
water services and to amend and supplement thedoaWater Resources and other
relevant legal documents in order to meet the requent of integrated and uniform
management of water resources; shift from the nadda@dministrative and subsidy
management and demand satisfaction to the mode eofiad management,
considering water products a commodity.
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