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Integrated and sustainable use of water resourcesif maintaining
Ecosystems of Xuan Thuy National Park

l. INTRODUCTION

1.1. Background

This case study is designed to support the devedaprof the Viet Nam — Netherlands
Water Partnership on Water for Food and Ecosysteiftse partnership is between Viet
Nam’s Ministry of Agriculture and Rural Developme(WARD) and the Netherlands

Ministry of Agriculture, Nature and Food Quality NIV). IUCN has been asked to

coordinate the Partnership development proceskidimg through undertaking studies that
will identify strategies for the management of watesources that balance agricultural
production with the maintenance of the integrity aitical ecosystems that depend on
adequate water flows.

It will build on the overall strategy of the glob&Vater for Food and Ecosystems
Programme, which seeks to promote an ecosystemeaqtpto agricultural production and
a productive services approach to ecosystems mamgge This will in turn provide a basis
for ensuring more effective synergies between afjitice and ecosystems, the two largest
water users, within an Integrated Water Resourcasagement (IWRM) framework.

The approach to the WFE Partnership will be todaiconsensus on innovative approaches
to balancing production and sustainability throutgveloping the knowledge base and the
involvement of key stakeholders in dialogue andussion.

Case studies will be drawn from appropriate prgjpcogrammes that have been or are
being implemented throughout the country. The psepof the case studies is to identify
mechanisms through which main areas of water mamege which are traditionally
approached as single purpose management regimeshbecanhanced to become more
integrated, multi-stakeholder based managemenermsgsh which the original activity is
maintained and improved and at the same time linkater-dependent activities are also
taken into account in management decisions.

Water for food and ecosystems (WFE) form a spedfib-set of the broader IWRM

approach. IWRM is concerned with a holistic integdaapproach to water resources
management, with a specific focus on coordinating iategrating the water demands and
impacts (in and outflows) of the different sectard stakeholders in a congruent IWRM
management plan at the river basin scale. Speoa@isfherein is given to match water
demand of the multiple sectors and stakeholders antailable supply at the river basin
through integrated and multi-stakeholder coordoraind management plans.

The specific aim of the WFE case-studies is totileand develop innovative practices in

water use and management for the agriculture anmdosiment sectors that can: a) alleviate
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the water demands and pressures in the river basispecially for agriculture, while; b)
securing an adequate level of (water) productivitye focus is on how agricultural water
use and productivity can become more environmdatad IWRM) friendly, while retaining
required (economic) productivity; and co-exist aatively support ecological sustainability
and/or rehabilitation. The explicit aim of the WERproach is to develop alternatives to the
traditional zero-sum trade-offs between agricultuvater supply, industry and environment
that are typical for many IWRM scenarios, by fostgrinnovative approaches and practices
in which agriculture and environment can co-exigtile&w maintaining agriculture and
ecological productivity and value.

The final report is carried out based on the cantsggned between the IUCN and VIWRR
on June B 2008. This report is also prepared with the resoitcase study in some survey
and investigation data on status of water sounsesuian Thuy National Park (XTNP) in

phase 1 which VIWRR carried out in April 2008; thesults gained from discussions in
monthly meetings and workshops in [IUCN and commeftdomestic and international

consultants.

1.2. The case study area (Xuan Thuy National Park)

Xuan Thuy National Park (XTNP) is located on trghtiside of Red River in Ba Lat estuary
in Giao Thuy district, which are about 40 km fromarN Dinh city and 130 km from Hanoi
(See Map). The area totals 7,100 ha, including DonCon Ngan and Con Xanh. The
buffer zone in XTNP covers 8,000 ha, comprisinghef remaining area of Con Ngan (from
the field side of sea-dike to Vop river), area @i Brong and area of 5 communes (Giao
Thien, Giao An, Giao Lac, Giao Xuan and Giao Hai)

This is the river estuary in coastal plain wittaege area of wetland, the most typical coastal
ecosystem not only in Nam Dinh province but alsahi@ North of Vietnam. This area is
situated in the river estuary where the annual mctation and sedimentation in the tidal
mud flat is about some tens of meters on averdde coastal river alluvial plain provides
habitats for precious marine products such as gs;igrabs, fishes, areca, edible seaweed,
and other species. Internationally, Xuan Thuy Harkn important bird ‘station’ to the
international migratory birds, including Black-fac&poonbill — a rare bird in the IUCN
Red Book on threatened species.

In October 2004, UNESCO recognized Xuan Thuy Parkha most important zone of the
biosphere reserve in the Red River Delta, andcibidirms the international special position
of the Xuan Thuy Park. Coming next is the buffene where the aquaculture and
agricultural production mainly take placadinly concentrating in 5 communes in the buffer
zong, bring in high come for the local people, butstlig also the potential reason for
negative impacts to the environment and threatbessustainable development of the
national park. The unreasonable interference afdmu in agricultural production,
aquaculture and fishing, and the principle on sedimtion in river flow in tidal region
cause a great impact to the water regime and gualithe Xuan Thuy Park, affecting
negatively to the balanced natural ecosystem imggmn. Therefore, it is essential to have

! See annex 2



a rational adjustment via technical measures andagexial institution to ensure the
sustainability of the ecological environment meaihsvtio ensure the development of
aquaculture, fishing and agricultural productionirtrove living conditions of the local
people.
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1.3. Objective

Devise a water & natural resources managemenegirdor the Red Rive Estuary that is

explicitly focused on:

® Maintaining and fostering the ecosystem of tlational park and reserve;

(i) Providing explicit services to food producti@ystems (e.g. agriculture, fisheries,
aquaculture a.o.) in and around the national resetliat are non-intrusive to the
ecological integrity (i.e. ecological sustainalded systems);

(i)  Reviewing environment issues in terms ofteraresources, of Xuan Thuy National
Park

Il. METHODOLOGY

2.1. Collection and analyst of secondary data
* Conduct on the basis of review of existing matefidlocuments from ministries,
programs and departments (MARD; MONRE; DWRM; &g of Hydrology
and Meteorology, Institute of Water Resources Rtapinvianagement Boards of
Xuan Thuy National Park and other data from siatdépartment at Nam Dinh)

dealing with estuary and Red river basin study;
e Study and use effectively documents from IUCN, VERKCD, MERC and others
organization.

e Study and use effectively the outputs/ resultsdofittonal case study in estuary;
2.2.  Primary data: interview famers and local peeph 5 communes

2.3. Monitoring and analyzing water quality

2.4. Participatory Diagnostic Survey (PDS)

The VIWRR experts and officials in Xuan Thuy Na@biPark, officials in district in charge

of irrigation and drainage, agriculture, aquac@iuenvironment and relevant parties in 5
communes in the buffer zone (Giao Thien, Giao Aisod@.ac, Giao Xuan and Giao Hai

commune) are formed into two groups to carry ofiéld survey to evaluate states of water
resources, hydraulic works, and environment in tloee and buffer zone against the
evaluation criteria and forms, questionnaires; mgropose solutions to improve water
recourses, structures, environmental issues. Bwhtéchnical and institutional aspects
were taken into consideration .

2.5.  Mini workshop/ round table discussion on outsdiresults study with
Stakeholders/experts



Flow Chart of the Study Process
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[Il. RESEARCH RESULTS
3.1 Natural characteristics of XTNP

General characteristics

The tidal plain in coastal estuary in Giao Thuytritis covers an area approximately
10,000 ha, comprising of: Bai Trong, Con Ngan, Car& Con Xanh (or Con Mo).

The alluvium ground in Giao Thuy district has aremged elevation of 0.5 — 0.9m,
particularly in Con Lu, it may be up to 1.2 — 2.5 rin general, the coastal plain in Giao
Thuy slopes gradually from North towards the Sofrthm East to West.

Terrain in tidal plain is divided by Vop River afda river into 4 sub-zones: Bai
Trong, Con Ngan, Con Lu and Con Xanh.

-Bai Trong Running from Ba Lat estuary to the end of Gia@X commune in a total
length of 12 km, and averaged width of 1,500m. N@drt of Bai Trong is the national dike
system (Ngu Han dike), and to the South is bourtwe&op river. Most of area in Bai
Trong subzone is divided into plots, formed up wstirimp or crab and aquatic product
farming plots. Bai Trong has an area of about@ &, of which 80 ha is alluvial plain and
are planted the mangroves (RNM).

- Con Ngan Con Ngan locates between Vop and Tra rivers withtal length up to
average width about 2000 m. The remaining are€af Ngan (in buffer zone) is also
divided in checks or plots for aquaculture. The agnmg area is bounded by Vanh Luoc
dike and Tra river in the core of XTNP where mangréorests exist with a part of shrimp
farming swamp (close to the Red river) and a pasaady dune in tail of Con Ngan which
is being used by local people for extensive claamming.Total natural area of Con Ngan
approximately covers 2,000 ha.

- Con Lu:is almost in parallel with Con Ngan which is 12)0@ long and averaged
2,000 m wide. In eastern part and southeasterngba®on Lu, there is a high sand dune
(1.2- 2.5 m) where is not affected by tide andtéreain slopes towards the Tra river. Except
for the sand dune, the remaining area of Con Liniprone of free tidal affect, with
developed mangrove forests. Con Lu has a totalarapproximately 2,500 ha.

- Con Mo (or Con Xanh): is an alluvial deposition adjoini@®pn Lu in elevation
range of 0.5 - 0.9 m. The area of plain at low t&lover 200 ha.

The core zone of XTNP comprises of Bai Trong, Cayai all Con Lu and Con
Xanh, with emerged land area in low-tide periodliog 3,100 ha and wetland area: 4,000
ha. The total natural area covers 7,100 ha.

Soil characteristics:

Soils in all Red river estuary in general are fodmeth silt and alluvia accumulated in
entire Red river system.

Types of soils in XTNP are classified as below:

- Buffer zone: covers 8,000 ha; in which 1,407 Wwatland, 6,593 ha: emerged land, 220
ha: sandy soils, 6,373 ha: silt and clay soils, gnave forests: 1,724 ha, casuarinas forest: 6
ha (Details are in Table 1).
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- Core zone: covers 7,100 ha, comprising of 3,1@0fremerged land, 4,000 ha of wetlands.
The core zone has 948 ha of sand and sandy sdis? Ba of clay and silt soils, mangrove
forests: 1,855 ha, 93 ha (Details are in Table 2).

Table 1.. List of area of different types of soiln Buffer zone
Unit: ha
Type of soil | Frequently Silt + clay soils Sand and sandy soil Total
submerged
land . .
. Mangrov | Bare Total Casuari| Bare Total With Bare Total
Location forest land nas |land forests | land
forest
5 communes in 699.4 3,576.63,576.6 4,276 4,276.0
buffer zone
Bai Trong 708.0 844.0| 992.0 1836.06.0 |[214.0220.0| 850.0 | 1914.02764.0
Con Ngan 880.0 80.0] 960.p 880.0 80.0 960.0
Total 1,407.4 1,724.0] 4,648)6,372.6] 6.0 |214.0 220.0 1,730 6,2708,000.0
Table 2: List of area of different types of soiln Core zone
Unit: ha
Type of land [FT€AUENtY| st 4+ clay soils Sand and sandy soil Total
submerged
land and _ :
. rivers, Mangr | Bare Total Casuarin| Bare Total With |Bare land Total
Location streams | ove | land as forest| land forests
forest
Con Ngan 300 644 1409 784 200 20( 644 640 1,484
Con Lu 1,200 | 1,118 250 | 1,368 93 521 614 1,211 1,971 3,182
Con Mo 2,500 134 134 2634 2,634
Total 4,000 | 1,762 390 | 2,152] 93 855 948 1,855 5,245 7,100

Source: Nam Dinh DARD, 2007

There area about 25 species adopting in submergeditions and in swampy soils that
create over 3,000 ha of mangrove forests.

Spreading over Con Lu is nearly 100 ha of casaarforest.

Characteristics of mangrove forests

In XTNP, there are representative types of mangforests in the region:

- Monotype and mixed mangrove foresfhis is a quite popular mangrove forest,
distributed from the middle till the end of Con Mgand Con Lu, on an area of almost
2,000 ha. Initially, projects only planted one typieplant — Kandelia candel (L.) Druce,
then they additionally planted other plants (Dand 8an Chua). These plants grow quite
fast, greenly and have a large coverage, howewer,adaptability to severe weather
conditions is less than other types of mangroveshst.
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- Naturally mixed mangrove forestBhis type of mangrove forests has a special inaport
role in the region. These forests have a large regee large living mass and enable to
adapt to severe natural conditions. This type ohgnave forests has most diversified
composition and distributed focally in the starti@f Con Lu and Con Ngan (in the strict-
protection sub-zone of the National park) on a retarea of nearly 1,000 ha.

- Mangrove forests in shrimp-farming lagoorighis is a special type of mangrove forests.
They exist because they have individuals and plamtsnangrove forests of natural
mangrove forests, adapt with frequently submergadg conditions in shrimp farming
lagoons. Number of species, the coverage, and aneall lesser than other two types
mentioned above (only about 500 ha, on the staita@nCon Ngan). Main species of
mangrove forests are Su, Ban Chua, O Ro (natugih@pecies of mangrove forests).

- Casuarinas forests on sand dunes:

On sand dunes along the coastal line in Con Lugthee strips of casuarinas forests and
other natural forest species. Casuarinas foredps dtabilize the sand dunes and also are
important habitats of indigenous bird species.

3.2. Characterization of the ecosystem and valfiXoan Thuy National Park
Bio-diversity
Vegetation and biotope

Species which reside alluvial areas and mangroeste have highest bio-diversity. HTV of
mangrove forest of Xuan Thuy National Park considtstatistical 192 species, belong to
145 genera of 60 families of vascular plants (Té)leXuan Thuy National Park includes
various halophytic species which are allocated Ipain coastal areas of Tonkin plain.

Table 3 : Quantities of various species of plantsnicoastal salt-marsh forest of Giao
Thuy district

Taxon Family Genus Species
Quantity | % | Quantity | % | Quantity | %)
Pteridophyta 5 8.3 6 4.1 8 4.1
Angiospermae 55 91.6 139 95.0 184 95.8

Dicotyledoneae 47 783 110 75.9 135 70.8

Monocotyledoneae 8 13.3 29 20.0 49 25.%

Total 60 100 145 100 192 100

Source: Nguyen Hong et al. , 2004, supplementary figurddiRC
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Plant species

Mangrove forest's plants comprise of woody plargsrubs, lianas, herbaceous plants,
aguatic plants, parasitic plants, semi-parasitan{d, stipe plants and underground stem
plants. ( Table 4)

Table 4. Forms of life of plants in Giao Thuy distrct

Form of life Species %
guantity
1 Woody plant 22 11.5
2 Shrub 23 12.0
3 Liana 15 7.8
4 herbaceous or underground stem plant 109 56.8
5 Succulents 4 2.0
6 Aquatic plant 7 3.6
7 Parasitic and semi-parasitic plants 2 1.0
8 Other forms : stipe and fern 10 5.2
Total 192 100

Source: Nguyen Hong et al. , 2004, supplementary figurddiRC
Flora-diversity and mangrove forest area

Xuan Thuy mangrove forest has 8 communities whighear in buffer zone area and central
area, each has some specific plant communities.
1. Littoral grass$porobolus virginicius) - Scirpus kimsonersassnmunity
2. Glory Bower (Clerodendron inerme) -€oastal CottonwoodHibicus tiliaceus) -
Milky mangrove(Execoecaria agallochagommunity
3. Angel's Trumpetatura metel) -castor oil plan{ Ricinus communiggommunity
4. Ironwood (Casuarina equisetifolia) -Variegated Vitex Shrulb(Vitex trifoliata)
community
5. Littoral SpinegrassSpinifex littoreus) tropical creeping ving¢ Ipomoea pes-caprae)
community
6. paddle weed Halophila ovalis) - Halophila minor — Myriophyllundicoccum
community
7. Sedge Qyperus malaccensis)tall reed (Phragmites karkapommunity in aquatic
products pond
8. Mangrove forest community
Basically, Xuan Thuy National Park has two mainelypf community :
* Aegiceras corniculatum + Sonneratia caseolaris +icdnnia mariana + Acanthus
ilicifolius community, which allocated in the north.
» Kandelia obovata - Aegiceras corniculatwmmmunity, allocated in the south.

14



Zooplankton and phytoplankton

Phytoplankton
Table 5. Composition of coastal phytoplankton in Gio Thuy district
Class Family Genus Species
n % n % n % n %
1 | Eguenophyta 1 16.67 1 5 1 2.32 1 0.89
2 Chlorophyta 1 16.67 2 10 3 6.97 4 3.5y
3 | Pyrrophyta 1 16.67 1 5 3 6.97 8 7.14
4 | Cyanophyta 1 16.67 1 2 4.65 4 3.57
5 Bacillariophyta 2 33.32 15 75 34 79.1( 95 84.82
Total 6 100 20 100 43 100 1172 100

Source: Vu Trung Tang, 2003; Le Xuan Tuan and Mai Sy T12005

Zooplankton
As of surveys in 2004, 55 species of 40 generadd@uiable 6).

Table 6. Composition of coastal zooplankton in Gia@huy district.

Class Family Genus Species

n % n % n % n %
1 Copepoda 2 28.57 18 62.07 23 57.50 38 69.09
2 Cladocera 1 14.29 6 20.69 7 17.50 6 10.90
3 Cystoflagellata 1 14.29 1 3.45 1 2.50 1 1.8p
4 Polychaeta 1 14.29 1 3.45 1 2.50 1 1.8p
5 Amphipoda 1 14.29 1 3.45 1 2.50 1 1.8p
6 Mollusca - 5 12.50 5 9.10
7 Other group 1 14.29 2 6.90 2 5.00 2 3.p4
8 Total 7 100 29 100 40 100 55 100

Zoobenthos

Zoobenthos are quite diversified, includeing 154csgs found ( Do Van Nhuong and
Hoang Ngoc Khac, 2004-2005). Mangrove forest’s emtihos comprise of following
groups :anelida ten-legsCrustacean, Gastropoda of Mollusca and Bivalvi. In these
families, the most diversified families a@cypodidaewith 26 species, accounts for 16.88
%, Grapsidaewith 21 species, makes up 13.63 % of total spediks other families have
fewer species, represent a little proportion.

Birds
Nature reserve is an important places of aquatigatory birds ( Le Dinh Thuy, 2004).
According to preliminary research results of Bilelinternational (2006), 219 species of 41
families of 13 classes are found in Xuan Thuy NaldPark (Table 7). Typical species of
regional avian fauna ar€iconiformes, Anseriformes, Charadriiforme, Padeemes and
Podicipediformes.
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Table 7. The species are listed in IUCN and Vietnaese Red list of Threatened Species

(Anon, 2002)

TT | Scientific name Common name| [UCN Red list Viethamese
Red list
1 | Tringa guttifer Nordmann's EN
greenshank

2 | Limnodromus Asian Dowitcher | NT R

semipalmatus
3 | Eurynorhynchus Spoon-billed EN

pygneus sandpiper
4 | Vanellus cinereus Gray-headed |LC

Lapwing

5 | Larus saundersi Saunders's Gull | VU R
6 | Egretta eulophotes Chinese Egret VU
7 | Threskiornis Black-headed Ibis | NT

melanocephalus
8 | Platalea minor Black-faced EN R

Spoonbill

9 | Pelecanus philippensis | Spot-billed Pelican| VU R
10 | Mycteria leucocephala | Painted Stork NT R
11 | Terpsiphone apanese Paradise-| NT

atrocaudata flycatcher

Note : IUCN 1996: EN (Endangered), VU (Vulnerable), NT gN€hreatened), Vietnamese 2000:
R (Rare)
Source: Birdlife International, 2006.

Besides, mangrove forest has variety of otherghglfollowing :

Insecta : 113 species of 50 families of 10 classes.

Red river’s estuarine fishes comprise of 161 sgedi@l genus, 62 families, 16 classes.
37 species of amphibian and reptile with amphildacounts for 13 species. There are
17 species which live in dry environment of outsidea of dyke.

3.3.

Changes in ecosystem and reasons

Changes in ecosystem can be divided in two maiioger

1

2.

. Before 1986:

In this period, population was lowd aaconomic activities had not
caused pressure to XTNP, so mangrove forests wareut or destroyed (deposit
areas outside the river, Trong sediment arounddnemunes: Xuan Giao, Giao An,
Giao Lac, all covered with mangrove forests), aiguptoduce catching in buffer
zone was not popular, birds were not hunted op&dgdor food. In this period, code
on mangrove forest management and exploitationnwaget issued.

After 1986 (when Vietnam turned its economy to tharket economy), many
changes have experienced in area of mangrove $oeest biodiversity here, this
mainly is resulted from the exploitation of resasgg livelihoods, population
pressure, and changes of policies. These affeetlgrthe mangrove forests and the
national parks (Table 9).
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3.4 Some changes in utilization of XTNP resources

1960 — 1964: Mangrove forests were cut for grgnsadges and reeds.
1960 — 1964: Growing aquatic produces incth@perative movement
1968: Mangrove forests were recovered and predect

Cutting plants for firewood and aquatic produceloaity were not
permitted but still happened.

1978 — 1979: Mangrove forests were cut and destrdégr shrimp farming.

1970 — 1982: Mangrove forests were cut extensifgglgrowing sedges to make
sedge mats for exporting

Since 1986: A part of mangrove forests, deposi teeen used for aquatic

farming. Confronting the market demand and higbepof shrimp,
series of shrimp farming ponds have been builtistirg collective
shrimp farming ponds were contracted publicly (llgusith groups
of family households).
Since 1990 Farmers in movement of oyster farmingelbgped fast.
1992-1997: Mangrove afforesting which was finanbgdhe Program 327 and
the grant offered by Denmark Red Cross.
In this period, exterminatory catching emerged.

3.5 Main causes of declination of biodiversity

* Land reclamation and sea encroachment to extend ditated land and to
resettle

Reclaiming land and encroaching towards the seanaaen activities in the
development history of coastal villages. As reporby the Chairman of Giao Thuy
District, in the planning of Giao Thuy district, i planned to build dikes and grow
mangrove forests towards the sea in order to maitita protection forests in some location
(Phan Nguyen Hong and Quan Thi Quynh Dao, 2004);

* Flow change

In the XTNP there are two main rivers: Tra rivedavop river. These two rivers
are important to remain the ecosystem of the Natig@ark, any change may affect the
ecosystem. In 1986, one weir across Vop river s in order to extend the shrimp
farming area without taking into account a natéial and eventually, water in downstream
of Vop river becomes fresher because water fromRRd river flowed in but was not
circulated, so mangroves along the river died massi Oyster farming area was also
affected seriously. In 2001, the weir was destroged the natural flow of Vop river was
recovered. However, its impacts to the mangroveystem still exist.

In addition, unreasonable excavation of canalsotovey fresh water into lagoons or
ponds affects the living environment of birds ie ttore zone. When mangrove forests were
cut to make shrimp farming ponds, many speciesrdéland reptiles disappeared.
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» Destroying mangrove forests to make shrimp farmingponds reduces the
biodiversity

Spontaneous movement on shrimp farming graduallyroaches the preservation area.
According to the Research Center of Natural Ressuand Environment in 2002, in 1986-
1998 indicated that after 12 years the area of Xtlawy Ramsar reduced from 1,412.91 ha
to only 402.95 ha (or 71.4% decrease), meanwhile, area of shrimp farming ponds
jumped from 415.27 ha to 2,743.6 ha (660.9% in&pas1998. Newly planted mangrove
forests in 1998 only covered 357.85 ha, making %.&88tal area of the national park. In
addition, the area of rush and reed inside andidrigsonds also increased dramatically,
from 152 ha (1986) to 390 ha (1998), or 258.3%esEhdata show that it is essential to have
measures to protect and develop the mangrove $orest

Losing mangrove forests means losing the habigioductive area and nursery of many
aquatic and terrain creatures. In places where roaagforests are destroyed, the plant
protection compositions accumulated in aquatic pced increases so many species grow
slowly and abundance of aquatic produces die actgyd

Chemicals from the semi-intensive and intensivenghifarming farms used uncontrollably
are washed by tide water from the inlands to restuaries and canals into mangrove forests
and destroy the nutrition process of the microoigas. Consequently, many dertritus
feeding animals can not live and affect in chaiheotanimals, and high-value aquatic
produces in the mangrove forests are reduced.

» Over-, exterminatory catching

Catching aquatic produces with exterminatory meshddough reduces, still happens with
some catching tools such as net, trap, electrachattor toxic substance. The abundance of
other aquatic produces such as Panulirus, HaliGieismys, Logigo also reduces.

In tidal areas in Giao Thuy district, on averags;heday, hundreds of women and children
catch aquatic produces. Catching high-value aqueibduces such as grabs, mature (even
pre-mature) sergeant fish for sale still exitsstreduces such specious aquatic produces.
The over-catching of aquatic produce reduces tlaitguand quantity of aquatic creatures,
and changes significantly the structure of aquadimmunity.

» Socioeconomic activities resulting in soil and wateoollution in mangrove
forests

The increase of population and the developmennhddistry and agriculture in processing
increases the utility of natural resources and adispmany types of wastes to the
environment, including toxic wastes. Mangrove ftses river estuaries and along coastal
line have to bear wastes: domestic wastes, medi@dtes, residues in agricultural
production (pesticides, chemical fertilizers, etcMost of untreated industrial wastes are
disposed into river estuaries. River estuariesals@ places where ships and boats access to.
Every year, wastes disposed into the Red riveupreo 2,817 tons of Cu, 730 tons of Pb,
2,015 tons of Zinc, 448 tons of arsenic, 11,006 tohHg, 118 tons of cadimi, 24,602 tons
of nitrate, etc. (Marine study program, Nationalde KT 03.07 — Ministry of Natural
Resources and Environment, 2003).

Fishing boats and ships also dispose a great nuofilvegiste water, oils and grease, leaking
oils during their operation. It is estimated thatclke fisherman disposes 0.5 kg of solid
wastes into the sea and this amount of wastes sitaflase per fishing ship, each fishing
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ship usually has 4-5 fishermen. The anchored baadsships also dispose about 200-300
kg of wastes per day (MoNRE, 2003).

Most of such untreated wastes are disposed dirgotlyiver estuaries and such toxic
substances or chemicals containing high-contenbrghnics are all harmful to aquatic
creatures.

» Bird and animal trapping, cattle grazing

Wild bird and animal trapping is prohibited andueés. However, due to economic profits,
this illegal activity still exists.

Animals gather in a large amount (300 -500 buffalaad goats) inside the core area (Con
Lu) and this causes the disturbance to scenenafi|cts living habitats of water-birds.

* Other reasons

Introduction of Casuarin and Ngao Ben Tre (Merelynata) other than indigenous species
into the local wetland may affect species, comnmesiand ecosystem. Ramsar convention
encourages the stakeholders formulating effectegall frameworks and program for
preventing and minimizing the reproduction andingsntrusive species inside the wetland.

* Protection of environment and biodiversity for the mangrove forests/
deposits, and institutional strengthening

Controlling the environmental pollution and presegvthe regional biodiversity is an
important task of the national park. It is necegs have supporting policies and
strengthen appropriate institutions in order tovpré hunting and trapping water-birds,
migrate birds, or using exterminatory methods tmltéish, that may affect the biodiversity
in the region. It is essential to improve the etifeeness of law on environment protection
and biodiversity protection in the region.

3.6 Hydrological condition assessment
Hydrological characteristics of the study area

Tide: Tide in this area is diurnal tide with 25 hour &y@nd has great amplitude; the
average amplitude is 150 — 180 cm. The maximumiside5m and the minimum is O m.

Hydrology: Water in the tidal mud flat of Giao Thuy district $upplied by the Red river.
There are two main rivers in the tidal flat: Vopei and Tra river. Besides, there are many
small canals which supply water naturally.

Vop river: 12 km long from Ba Lat estuary to Giao Hai seaislthe baseline which
separates Con Ngan and Bai Trong. In 1986, Vop digided Vop river in two parts: West
and East Vop parts. Thus, there has been no waterfér many years, the Vop river bed
near the Red river is silted fully. In 2002, Vopdge was constructed but the water flow
through Vop river is still small.

Tra river: flowing from Ba Lat estuary to the sowthd finally to the sea, joining the Vop
river at Giao Hai sea, 12 km long. It is the bougdahich separates Con Ngan and Con Lu.
The middle part of the Tra river has been filled(frpm Con Tan — Bai Nut to the end of
Con Ngan) and the reason is the sea wave pustendutie across Ba Mo area (Con Lu) and
spreading over the mud flat (nearly 3 km in thedtedf Tra river has been filled up).
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Therefore, Tra river could only be passed by winentide flooded over the mangrove. This
is a restriction for the hydrological conditiontims area and has the negative impact on the
existence and development of many plants and asimahe end of Con Ngan and Con Lu.

Hydrological condition of Red river system

The Red river has total annual flow volume of wate14,109 mand the silt flow is 115
millions ton/year. This flow has distributed totsip the Red river Delta with the average
speed forward to the sea is 17 - 83 m/year. Irflduel season, the water flow accounts for
75 — 90 % of the total water and brings 90 % ofttital silt in a year. Subsequently, the
river delta is inundated, estuarine canals is Gsihed freshened. Conversely, in the dry
season, the estuarine area is restricted. Wheaidtheperates, it brings seawater through the
rivers and canals penetrating deeply to the mathlarcreasing the saline area (nearly 20
km backward to the mainland).

The salinity in this area varies much, dependingnipan the Red river flood regime and
phase of hydrology. In winter, the average salimtyfairly homogeneous, about 28 — 30
%o... In summer, the average salinity is lower thathewinter, about 20 — 27 &6

3.7 Climate characteristics:

- The tidal mud flat of Giao Thuy district locatiesthe tropical and monsoon climate
area. Winter is from November to March in the ngadr. In early winter, the atmosphere is
cold and dry and cool at the end. Summer is frony MaSeptember, the atmosphere is hot
and wet, storms and tropical low pressures appequéntly.

- Total radiation is huge, about 95 - 105 Kcaflmar. Total annual temperature is
8000 — 850f. The annual average temperature iSc2¢he amplitude is very big (the
minimum: 6.8c, the maximum: 40°).

- The annual rainfall is 1,175 mm. The number ef thiny days in a year is 133. The
highest rainfall in a year is 2,754 mm and the lsetwe 978 mm.

- Wind condition: from October to March, the popueind way is northeastern. In
summer, it is southeastern. The average speednofiwi4 — 6 m/s. In the stormy day, it can
be even 40 — 50 m/s (The hugest storm was C witlwihd level was 12th on 13/8/1968).
Every year, there are approximately 3 — 5 stornmaniy in July, August, and September.
The most special storm happened on 26/8/1973. &igand strong wind made a confined
flood which divided Con Lu in two parts and led fRed river flew straight to the sea (the
former Red river way, now the filled up Red rivBew to the tidal mud flat of the Tien Hai
district — Thai Binh province). The geographic nai@en Vanh of Thai Binh province, has
existed since then.

- Moisture: rather high, approximately 70 — 90 %. October, November, and
December, the moisture is low (always below 75 Fb)February, March and April it is
rather high (80 -90 %) with drizzle. The averagepmration is 86 -126 mm/month and
maximum in July. The annual average evaporati@iis 4 mm.

3.8 Socioeconomic — livelihood characteristics

Agricultural production

Agriculture is a key sector in the economic depelent structure in communes in buffer
zone of XTNP with two main branches: cultivatiorddrusbandry
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Cultivation

Previously, due to monoculture of rice and lesdiegiion of technical advances, the yield
of crops was low. In the movement of change ofcural pattern, production in the
buffer zone has no longer had monoculture of ricerops but introduced with other short-
term cash crops and other fruit trees with higleememic values. This helps create more
commodity goods, increase income sources and imnaptio spiritual and material life of
local people.

So far, the area of rice cropping covers 2,598eaking up 85.7% of cultivated area, land
for cash crops and other crops make up only 14.8%ulblivated area. The production
converted in rice gains 27,966 tons/year, the @estdood gains 623 kg/person/year. Thus,
the food security of communes in buffer zone isused. This is an advantage for the cause
of ‘taking short to nurse long’ in transiting theomomic structure in the region.

Husbandry

Poultry and livestock rising has been paid attentmthe increase of quantity and quality.
On average, each HH has 3-4 pigs, 10-15 poultdjffarent types. Compared with previous
years, piglet and poultry tend to increase fastile cattle tend to reduce. In commune,
various models on farming, industrial husbandry ex¢ended and developed such as:
models of super lean pig, super-egg laid duck, ¢fregoose, etc. which initially bring about
significant economic benefits to household econommme gain. Other HHs mainly
husband in salvage method so the production aedtedfe not high.

Husbandry in the buffer zone communes only couteb to improve daily living
conditions, increase HH economy and produce maliourggricultural inputs. Currently, the
veterinary network is very thin, and epidemics trexatly happens such as: Foot and Mouth
Disease-FMD (cattle), head beriberi and white fadisgase in small pigs, barbone in
poultry, etc. that restrict the growth rate of lea#tind poultry in the region.

Aquaculture

All communes in buffer zone have activities in agulture, natural catching and services,
among these, aquaculture makes up 51.5%, and haatching makes up 48.5%. Some
communes have established the aquatic product ieamdo and processing cooperatives
such as in Giao Hai and Giao Thien communes.

Mollusca farming in Giao Lac, Giao Xuan and Giaoi dammunes develop fasts with
nearly 500 ha in sandy plains in ends on Con Lw @gan, and gains dozens of billion
Vietnam dongs. However, this is only the spontaseoextensive, and uncertain
aguaculture, so the sustainability is not reliable.

Shrimp farming in shrimp farming swamps in the oegirecently, has gained not good
results because the farming environment is pollutatural aquatic products are decreased
due to over-catching and gradually exhausted innconity. On average, farming on one
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hectare only yields just above 100 kg shrimp/yead averaged income is less than 10
million VND/hal/year.

Services and aquatic processing are quite newraachall size, they are not yet responsive
to the huge potential of marine economic sectdhéregion.

The rate of labour in agricultural sector in thejpct area is 75% on average (March 2007).
In accordance with the statistic data provided ey Agriculture Division of Giao Thuy
district about the rate in different sectors as kattivation: 40%, husbandry (cattle and
poultry): 10%, marine economy: 36%, and other jdi#8%. Therefore, the marine economy
makes up a large proportion and is also one oforeagxplaining why marine economic
activities cause great pressure on the Nation&. Par addition, hundreds of farmers only
use 1/3 of time for agricultural activities, andethremaining time is free so the
unemployment proportion in the rural area in théidweal park is quite high.

Economic and income generation activities

The income of local people in Giao Thuy districpdeds on main activities: cultivation,
husbandry, aquatic farming (catching/ harvesting &arming); industry (salt making);

services and tourism. As reported by Giao Thuy DifEicultural production in farm-style,

fishery and forestry are main activities, making5@86 of total production values. In the 3
main activities, fishery makes up 23-35% and stwdistantly increase in 2002-2007.

Cultivated area is mainly for two-rice cropping hveiveraged yield of 5.7 tons/ha in winter
rice and 5.1 tons / ha in summer rice. The cukidarea on average is very low. Therefore,
though the yield is high, and the income from huslog is also not low but the income from
pure agriculture is not sufficient for farmers athds is one of reasons that thousands of
people pour in the buffer zone to catch aquaticdpeces, cause disturbances and affect the
ecosystem in XTNP.

In addition, land for aquaculture was allocated enior 2007, the area of extensive shrimp
farming is about 2,000 ha, and the area for oyfstening is about 300 ha. These models
create more jobs and significant incomes to thalloommunities.

As reckoned by the Fishery Division, in 1997, thstrett had 295 ha for oyster farming.
This area increased about 650 ha in 2005, i.€ir@es higher.

Among 400 ha out of 650 ha of oyster farming ishi@ preservation area in the buffer zone
of Xuan Thuy National Park. About 20.2% of Xuaruytpopulation invests in aquaculture,
particularly in oyster farming. On average, theaaof one oyster farming plot is about 1.7
ha, and yield is about 10-15 ton/ha.

Various sources contribute to income of family hehads. Mangrove forests contribute up
to 51% of income of a better-off household and 38% well-off household. Only 20% of
income from poor household comes from one sourcer Pouseholds depend on the
traditional economic activities such as cultivatiand husbandry. Due to the lack of
resources such as fund or land, individuals in gumrseholds have to live on their own
labor and labor force contributes a great parthirtincome (making up 21.8% of total
income).
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Chart presenting the job structure of communes intie buffer zone in XTNP
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Land utilization
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Table 8 Average Income per HH

Giao Hai Giao Xuan Giao Lac Giao An Giao Thien
Income
Commune Commune Commune Commune Commune
20%

1.Cultivation | 2,379,167 26% | 1,266,667 16% | 1,955,735 19%| 1,186,301 18% | 1,972,000

2. 24%
Husbandry 1,790.021| 20% | 1,313,333| 17% | 4,264,154 41% 753,425| 12% | 2,361,900
3. marine 26%
economy 3,210,123| 35% | 1,753,333 23% | 2,507,692 24% | 2,164,384| 34% | 2,482,200

30%
4. Others 1,800,311 9% | 3,413,333 44% | 1,784,615 17% | 2,339,726| 36% | 2,887,120
Total 9,179,622 7,746,667 10,512,197 6,443,836 9,703,220

Nguén : Household Suvey July, 2008

3.9 Assessment and analysis of the current WFE aWRM pressures at play

General assessment on the impacts of upstream waeeto the downstream area of Red
River delta and to the environment river estuarg anastal zone as well as the impacts to
the erosion, saline intrusion, flood and eco-enviment at river estuary:

Vietnam is on the trend of fast development, ansgl development strongly affects to the
utilization of resources, particularly land and &ratesources. In late 1980s, the Government
introduced economic reform policies, moved the ¢tgufrom a centralized economy to a
market-based economy. Since then, the agriculprcaductivity, industrial growth rate, and
other sectors all increased, provided a strong fmasa sustainable economic development.
Deriving from this development, in the coming dezmdVietnam probably shifts the
agriculture-based society to a more urbanized addstrialized society. Therefore, water
resources will probably be managed more effectivatiyerwise they may restrict the
expected development, misbalance ecosystems, anld ire severe floods and pollution. It
is likely to improve such negative impacts becathse population keeps increasing and
pressures of climate change possibly become worse.

Taking into account the study on impacts to wadsources, it will be a mistake if only the

upstream or downstream is focused on. In curresridir the integrated use approach is
applied in any study and more concern is prioritite the environmental and ecosystem
protection aspects. The study on Red river basatsis in this case.

Water resource in the Red river is a complicatsdashecause (i) water is abundant in rainy
season but it goes with floods, i.e. a pressinglpro in the last centuries. In contrast, water
becomes rare in dry season due to increasing cqigmof the cities and other economic
industries in the basin; (ii) the quality of wateource is reduced because the physical
conditions of river basin becomes worse, sedimemiver increases while the urbanization
and industrialization increases quickly, so watairses, both surface and groundwater, are
polluted. The reclamation of wetlands for agrictdtuuse in downstream results in
increasing acid sulfuric concentration in waterrses and over-use of fresh water causes
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further encroachment of saline water into the idjahe water management in the market-
based economy is a real challenge to managers.

The Red river basin, one of the 9 main river basingietnam. In the catchment in tropical
and subtropical regions, the weather is affectall tie southeast monsoon, rainfall varies
from 1,200mm to 4,800 mm. This difference is lowban the averaged rainfall, i.e.
1,700mm. However, the weather difference in seasorains widely. Only 10% of rainfall
happens from November to March, i.e. the dry sea$dhe catchment. May to September
falls in the rainy season. Dissimilarly to othetotements, the annual mean temperature in
the Red river basin differs more.

The inflow of the Red river estimates about 11838 billion n?. About 40 % of the inflow
originates from China. This is the largest basivigtnam in terms of area, making up 16%
of the total water volume in Vietham, and the seclamgest basin but Mekong river basin.
??. The population in the basin make up 1/3 @il toational population, and about 15% of
population live in urban areas. The averaged populalensity is 280 persons per 1km
one of most populated rural areas in the world.

In upstream, Hoa Binh reservoir plays a key roleegulating the low flow, particularly in
January to March every year. Water from the Reerrisupplies various demands in
downstream, but the agricultural supply makes . 9% downstream, Ba Lat estuary with
coastal wetlands play a very important role in oafihg saline intrusion, retaining
freshwater, preventing sunlight radiating direc¢tiyland so land is not alkalized, such as in
Thai Binh and Nam Dinh provinces. Particularly, downstream, Xuan Thuy coastal
national park is recognized as a RAMSAR reservatiovietnam.

To construct a dam for water storage may createoniyt a huge benefits but also a lot of
negative impacts for both its catchments and nweuth area.

Every year, a very large amount of suspended, totwling and diluted materials have
been pursed to the coastal line.

The sudden losses of large amount of fresh wagdirgentation and nutrition to the coastal
zone may result a lot of problems such as: shaedosion, saline intrusion, changes of
hydrological regime, loss of resident and breedingas of marine animal and vegetation,
nutrient deterioration and reduction of productp@ential of coastal zone. Consequently,
that leads to the losses of bio-diversity and befreim aquaculture production.

In Vietham, the impact assessment of dams to thiroemment of reservoirs and their
upstream and downstream has been paid with a latteftions but their impacts on river
estuaries and coastal zones is in advert direction.

Since 1975, many big reservoirs have been builtstd them are multi purpose projects
beside the purpose of flood control and hydro-pogearteration. The biggest project is Hoa
Binh Dam which was started in 1979 and fully putoperation in 1989. Its maximum
storage capacity is 9.5x16n* in which 5.6 x 18 m3 is regular operating storage. It in one
hand generates 7.8 X1&Wh annually equivalent to 40% of total nationdcgricity
production and in the other hand reduces flood mlate! in downstream river. Beside that,
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the reservoir can also provide some additionaltions such as: water supply for drinking
and irrigation in dry season, navigation, pollutpmevention, salinity control.

To the reservoirs which are mainly used for iriigatand those uncontrollable outside of
Vietnam boundary, the changes of seasonal flowrilligion due to reservoir operation
create the big changes in eco-environment at egémnary and coastal zone especially the
saline intrusion in dry season.

The storage of the hydropower reservoirs is comsdleot big enough while the volume of
sediment deposit is really high. In case of HoahBieservoir, it has the sediment deposit of
50 x 10 tones/year but the sediment transport of Da Rivenany year has been 53 x°10
tones/year. This factor is concerning the increzsever bank erosion in Red River delta
although in last 10 year the number of storm hanbess than before. The evident for this
problem can be seen when comparing indicatorsperibds from 1965 to 1990 and from
1991 to 2000. The erosion speed on over 20km Iorayérage increases from 8.6m/year to
14.5m/year and the eroded area from 17hal/yearha/g&ar.

Although no quantitative full survey and evaluatiwass been carried out but it is clear that
the insufficient sediment bearing transported frimand to the sea due to the deposit in
reservoirs is one of the main reason of seriouk lgmasion in both spatial and intensity
extents.

Hoa Binh reservoir can delay and reduce the pemddflwater levels but that keeps high
water level in the river in long period. This magadl to the saturation, instability of dike
system and high consequence of dike break. As flatkr is kept at the reservoirs,
maximum flow at river estuaries is reduced andilgadb the fast formation of dunes that
rises up the river bed (as it happens at Day mweuth). Thus, potential risk of flood and
dike break will be high.

The impacts on aquaculture

According to the records from former Minitry of Rery (1996), Hoa Dinh dam caused the
lost of river alluvial ground and block the migratiway for breeding of many high value
fish categories living in the sea such as sardiiltga herring. It also causes the lost of 500
millions of small young fish, 50% of reserve of mizater shrimp, crap and fish in shallow
sea. The exploitation yield of hilsa herring fistorh Red river, Balat and Bach Dang
estuaries in 1962 to 1964 was 8-15 tones/year bntharvestable these day. The same
situation to the sardine fish was 40-356 tones/yreg@eriod of 1964-4979 but now is zero.
The shrimp yield at the time being is only 50% wdttbefore the completion of Hoa Binh
reservoir.

The impacts on drought in Red River delta and swigt

Red River rises from China with its catchment are£69,000 krfi, of which 86.680 krhis
inside Vietnam boundary including 26 provinces iedRiver delta. Thousands of irrigation
systems have been constructed in its catchmenptbaide irrigation water for 620,00 ha of
spring paddy field, 730,000ha of summer paddy fesdd some 10,000ha of upland crop,
vegetable, industrial plant, fruit trees. Besidattthese systems also provide the drainage
service and flood control for protecting a largeaaof cultivated land, industrial zones and
urban areas.

With these irrigation systems, hundreds thousarudahes of single crop can be shifted to
double or triple crops a year with increasing cymdd from year to year.
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Although the Red river has a very huge flow volutaeound 135 billions fAyear) but
temporally unevenly distributed during the yeaheTischarge distributed in dry season (7-
9 months) is only 20%-30% of total annual discharf@articularly, in recent years, the
drought occurrence becomes more and more serionslge catchment. In 2003, rainy
season was finished earlier than usual that ledgshortage of 10-30% when compared to
the average annual rainfall. Consequently, fromt&aper 2003 to March 2004 in many
areas, the shortage of irrigation was from 100G0n3m. The dry weather in a long period
caused the high rate of evaporation and the rikev fvas 10 to 20% less than average
annual flow. In year 2004, rainy season was firdsearlier 1-2 month than usual with the
rainfall deficit in 10 months was 30% less thanrage annual rainfall.

In dry season of 2005-2006, Hoa Binh reservoirestavater to the normal working level at
117m above mean sea level and that was 58.05m ad¢ Bla reservoir. Even though, in
February 2006 no water was released from Hoa BmthTdac ba reservoirs. As the result,
water level of the further downstream of Red riwes very low.

The causes of continuous drought in Red river camcént in recent years:

- The complicate changes of weather with the delayt $tnd early finish of rainy
season that lead to the reduction of rainfall g1aatchment in comparing to the
average annual rainfall resulting high rate of evapon in dry weather condition.

- The increase of population rate in accordant vagt Economic development making
the complicate activities of water use while theelepment of water resources is
still far behind with insufficient irrigation syste for balancing water use between
dry and wet seasons. Most of irrigation systemsclwviwere constructed and put in
operation for a long time are now deteriorated eaml not satisfy the water demand
for the time being.

- Water regulation of big reservoirs (Hoa Binh anchd@Ba) in some periods of dry
season have not been suitable to the water denialmhostream areas.

- Water resources forecast, especially for long temas been limited that causes
difficulties for evaluation and planning water use&lry season.

- Another problem taken in to account is the watereas ability of some irrigation
systems at upstream of Thao river and of the other€hina that lead to the
reduction of river flow into Vietham boundary inydseason.

- Too much over exploitation of protective forestupstream catchment (the forest
coverage in Son La and Lai Chau provinces was tepavith 30% remain);

- Climate changes and as well the effects from imtiBonal upstream water resources.

Management solutions to the downstream area in coomn

- Strengthening the executive board to ensure thectefé drought prevention,
minimizing the saline intrusion at downstream area.

- Evaluating and balancing the water resources iarrsystem, streams, lakes and
ponds;

- Verifying the irrigation schedules of each existinggation system and producing
flexible, reasonable and saving water use plan.

- Improving the coordination between agriculture afettric agencies. The operation
of the reservoirs will be based on the predictiveten-hydrological data in
combination with high tide in order to maximize ts®rage capacity in reservoirs,
lakes, ponds and on the field.

- Verifying and evaluation the irrigation systemsedlying and clearing the canal bed,
checking the power supply for permanent and tenmggramping stations;
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- Changing the cropping pattern to up-land crops tt@tsume less water but
maintaining the effective agriculture production.

- Organizing the activities for communication, disgeation and guide to mobilize
local people in participatory drought reduction.

To the XTNP:
Establishing the monitoring sytem of water regimd anvironment:
The permanent monitoring:

The water monitoring system in NR will be includisgme water level monitoring stations
and periodict water sampling locations. Based an dkisting conditions of topographic,
physical facilitiesstructures and management gbiiit Xuan Thuy NR flowing permanent
monitoring system can be proposed:

+ Station T1: Located near Con Ngan Monitoring iStat

+ Station T2: Located near Cai De Sluice

+ Station T3: Located near Vop Bridge;

Recording schedule: once a day at 7.00 am. Theddmmk must be in pre-printed form for
all station. The formal national elevation (at Daland) will be transferred to the level “0”
at water staff gause which is fixed to the benchnaar top of the sluice for verification
when needed.

10 fixed locations for water sampling are selectk Tabe 7 — Water sampling locations).
Water samples will be taken once a month at mié withe month and after the perticide is
sprayed in agriculture areas (inside dike protegtio

Person in charge

It is recommended for 3 staff of water level monitg station in charge of water level
monitoring, recording and water sampling. Dailyagpwill be submited to technical staff
for any problem to be solved. Water sample takesryewvnonth will also be given to
responsible technical staff.

The technical staff, who is specified on hydrologkes the duty of seting up the permanent
monitoring system and provides the professionallgjine for other staff of stations. He or
she will take the water samples for analysis ad waelreport the Director of NR on
evaluation and propose the measures for watertguadinagement.
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3.10 Status of water resources in Xuan Thuy Natidiaark

Irrigation system for agriculture in 5 communedinffer zone

Irrigation system of 5 communes in buffer zoneed from Red River via 8 intakes. Then

water is transferred through canals to irrigatdieltls in 5 communes (See table 9).

Table 9: Irrigation system in 5 communes in bufferzone

No Name of Commune Distance | Dimension| Command

irrigation from the sea | (B x H)m area (ha)
sluice

1 Ha Mieu 1 Xuan Thanlp 26 km 4x6.3 1700

2 Ha Mieu 2 Xuan Thantip 25 km 10x6.6 4000

3 Cat Xuyen Xuan Thanh 23 km 3.3x6.7 900

4 Lieu Dong Xuan Tan 22 km 2.6x3.6 150

5 Cong Tai Xuan Tan 20 km 4x4.8 700

6 Ngo Dong Xuan Phu 17 km 10x5.7 3000

7 Con Nhat ND town 15 km 8x6 1700

8 Con Nam Hong Thuap 8 km 4 x5.7 1300

Among 7 irrigation sluices mentioned above, onlyoN2png and Con Nhat sluices
irrigate directly for 5 communes in buffer zone lwitjuite high irrigation capacity
(approximately 4,700 ha) and other 5 sluices maimigate for other communes: Xuan
Thanh, Xuan Phong, Xuan Phuong, etc. Only a smadjation flow is irrigated for 5
communes in buffer zone.

In winter-spring crop, this region is affected wituite severely saline intrusion. On
average, the saline affected area is about 20 kg Vath concentration of 2 ppt. In peak
period: 29 and & months of lunar calendar, the saline water maycamh up to 30km
inland. According to MARD Standard, when rice is newlgnsplanted, irrigation water
for rice has maximum concentration of salinity wplt ppt and when rice grows up, the
maximum concentration of salinity can be 1.5-2 pfiiwever, as regulated by Xuan Thuy
IDMC (which manages primary, secondary irrigatiow arainage sluices in Xuan Truong,
Giao Thuy districts) the irrigation sluice can otlg opened when the saline concentration
is about 0.8 ppt. Thus, in seasonal crop (wintengpcrop), both Ngo Dong and Con Nhat
sluices are closed. Water for agricultural irrigatis mainly transferred from Ha Mieu 1 and
2 sluices.

2 Reported by IDMC
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Drainage system for agriculture in 5 communes iffdswzone.

Drainage sluices in 5 communes in buffer zoneoalhie under the sea dike and drain to the
buffer zone outside the dike system of XTNP. Téystem has 7 main drainage sluices,
namely: Moc Giang sluice (under Red river dike)aHlb Dong drain, drain No.10, Hoanh
Lo sluice (built in French time) — this sluice isamly to supply water for inhabitants living
outside the sea dike system, Dai Dong sluice, Gaislbice and sluice No.9. The main
technical parameters of these drainage sluicegrasented in Table 6 below.

Table 10: Drainage sluices for agriculture in 5@mmunes in buffer zone
No. Name of Drainage area | Drained area | Dimension
drainage sluice (Ha) (B x h)m
1 Moc Giang Giao Huong 800 4x6.5
Giao Thien
2 Hoanh Dong Giao Thien 900 4x6.7
3 No. 10 Giao An 800 4x5.9
4 Hoanh Lo Giao An 150 1.2x1.37
5 Dai Dong Giao Lac 864 4x6.3
6 Cai De Giao Xuan 1,400 5x3.5
Giao Hai
7 No. 9 Giao Long 2,000 8x6.2
Giao Hai

5 out of 7 drainage sluices drain for 5 commundsuitfier zone: Giao Thien, Giao An, Giao
Lac, Giao Xuan and Giao Hai, namely: Hoanh Dong, Ny Hoanh Lo, Dai Dong and Cai
De drainage sluices. All these 5 drainage sluicesddition to drain water for communes in
the buffer zone, they also drain for other communagpstream such as Giao Thanh, Giao
Nhan, Giao Ha, Giao Huong, etc. (communes in theteea part of Giao Thuy district)
through the dual irrigation and drainage canalsi @bat, Con Nam, Dong Binh, etc.

Among 7 drainage sluices in Table 10, only Moc @ialuice drains to the Red river about
6 km from Ba Lat estuary. Other sluices drainalyeto the buffer zone outside the dike of
XTNP. Drainage sluices: Hoang Dong, No.10, Dai Ddrgn directly to Vop river, Cai De,
No. 9 drainage sluices drain directly to the sethatend of the National Park. Therefore,
the buffer zone and core zone of XTNP will be afecsignificantly by these waste water
sources.
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Error! Objects cannot be created from editing fizddes.
Under-dike sluices system in XTNP

Study on relation between the time of operation whder-dike sluices with time of
pesticide application _and cropping calendar _in_ord& identify the impact of inflow
souses from the agricultural production _areas (5mmunes_in_buffer zones, including
residential area) through sluices into Xuan Thuy Nanal Park.

Water source flowing from the agricultural prodoatiarea into XTNP is very important
that should be studied carefully. Because it is digeicultural production area so the
application of pesticides and agricultural chensidal production is significant, so it can be
roughly estimated that the cultivated area of 5 momes in the buffer zone total 2.900 ha,
each year, about 4.5 tons of pesticides shalkgmied with other chemicals on fields.
Then, the residues run into canals and togethdr watstes discharged in residential areas
into the water source and flow to under-dike slsiicivse to the national park. The operation
(drainage) of under-dike sluice is very importdmcause, if they are opened in the time
when pesticides are applied, the residues of pgsti@and chemicals shall flow into XTNP
in water. In order to study the impacts of econoautvities in the buffer zone through the
sluices, IWRR specialists collected and analyzdd da time and hours of sluice opening
(operation) of 5 sluices along the dike in orderctmnpare with data on time of pesticide
application and cropping calendar and analyze ihgdacts. The data used is the seasonal
crop in 2007 and winter-spring crop in 2008. Thautes are presented in diagram below.
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Relatioship of operation time of sluices to sprayig pesticide time & croping calendar
(from buffer zone -5 commune to XTNP)

Spring crop - 8b Sluice
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Spring crop - No.10 Sluice

Land . Transplanting | | Nurseling | | Harves|

Summer crop - No.10 Sluice
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Spring crop - Dai Dong Sluice

uice
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Summer crop - Dai Dong sluice
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Spring crop - No.9 Sluice

| Transplaning | | Nurseling | | Harves|

uice

Summer crop - No.9 sluice
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Spring crop - Hoanh Dong Sluice

Land ) | Transplanting | | Nurseling | Harves

Summer crop - Hoanh Dong Sluice
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Note

Week 1 began from January', 2007

Spraying pesticide schedule

Crop calendar

38



Initial conclusion

It is obvious that the time of drainage throughsthsluices in the winter-spring
crop is only equal to 1/5 of the total time to dréor the seasonable crop;

Each cropping season has 4 times of pesticide aghigln, which are not fixed
times but depend on situation of pests. There appping seasons that the
pesticide to kill Nilaparvata lugens (brown backes plant hopper) is applied
when rice is about to harvest (normally, in thisige, pesticide is not applied but
farmer waits till the harvest);

Pesticides usually are applied in 3-6 weeks aftar plants are transplanted (in
the caring period), so in this period, it is neeggto take care of water drainage
and quality of water;

According to the results presented in diagram it lsa concluded that during the
land preparation and about ¥ of the time wheraitstransplanting fiweek to
10" week in case of Winter crop and"3% 33 week in case of the seasonal
crop), sluices should opened to let water to thenal park in order to get the
best quality of water.

Therefore, it can be concluded that the regulatiooperation schedule of sluices
to match with the cropping calendar and time ofipete application is the most
important factor to minimize impacts to XTNP.

Compared with the results obtained from the twovesys to take samples for testing
guality of water, the results are similar to thewabstatements.

Recommendation

In order to have a more accurate conclusions,neessary to collect more data
on time of sluice operation, time of pesticide &gilon, and cropping calendar
in years, in combination with the monitoring resultf water quality taken after
teg sluices are opened and after each applicafigesticides. The results are
limited to 2 years (2007, 2008) so, it is limitemlttme, and in the last 2 years,
rainfall tends to be higher so the samples of waatity might be varied.

It is necessary to consider and build up a plansloice operation which is
consistent with the cropping calendar and relatethé pesticide application. In
order to do so, it is essential to have a coordindietween Giao Thuy IMC and
5 cooperatives in the buffer zone and the managemiaffs of Xuan Thuy
national park.

Assessment of irrigation and drainage system iarBraunes in buffer zone.

The irrigation and drainage system in Giao Thuyrdisin general and in 5 communes in
buffer zone in specific, most were built long tirago, about 30, 40 years ago. With
specific characteristics of river estuary, evergry¢here is a great alluvial amount, about
over 100 million tons. In time, alluvia have accuated significantly in transfer canals
and in irrigation and drainage sluices. In additidime degrading of irrigation and
drainage structures so though the annual maintenamd repair are carried out,
however, as evaluated by local managers, the dgpafcpresent irrigation and drainage
system remains only 70% of the design capacitydwes not meet the actual irrigation
and drainage demand. In addition, human factor aféects and contributes to the



degrading of canals. Presently, canals in 5 comsimbuffer zone are blocked to raise
poultry such as ducks, geese. This hinders the dllod changes cross-section of canals.
In addition, waste water from husbandry by locabgle along canals is discharged
directly into canals without being treated, and seauo eutrophication in aquatic
environment. This is a suitable condition for wapdgints and mosses, weeds to grow
strongly in canal bed and block canal bed. Curyethiis irrigation and drainage system
needs to be upgraded, repaired and modernizedder tw meet with present and future
demands.

Presently, irrigation and drainage system of Gidwyl district is managed in the
decentralization manner. Xuan Thuy IDMC is assihjhe manage and operate the
system of primary and inter-commune secondaryatiag and drainage structures in the
district. The remaining secondary and tertiarygation and drainage works are handed
over to cooperatives for management with coopegatmembers. The funds for
operation, management and maintenance are allof@edthe state budget and water
fee collected via the cooperatives. However, thidget is very small and only sufficient
to cover operation costs. Present maintenanceepairris mainly carried out by farmers
in small size and temporary manner.

Assessment of water supply and drainage systeuiacalture area

The buffer zone of XTNP has a large area for aqua®) about 3,500 ha, farming
saline, brackish, and fresh water aquatic produ€tsept for the fresh water aquaculture
that is inside the dike, the remaining aquaculareas all are outside the dike and close
to the core zone of the XTNP. With an area of nea@% of total area of national park,
the aquatic farming is a great impact to the snatality of the national park. Currently,
the aquaculture in this area is carried out bypiteeurement manner which is owned by
Giao Thuy DPC, and CPCs in buffer zone manage asiratively. However, currently,
people can do what they want to do without follogviany plan. Consequently, the
mangrove area in present shrimp farming area radsigaificantly to only 10-20%, even
in some area, mangrove does no longer exist, mabmvthe standard for eco-shrimp
farming technique, the density of mangrove in drening area is 30-50%, and it is 75%
for the biodiversity standard. One more reason ltraads to the reduced concentration of
mangrove is that aquatic farming needs to retainemwao it changes the living
environment of ‘Su’ plant§u plant must live in area where tide is up and mow the
estuaries).

The fresh water aquaculture covers an area of 208nd locates inside the sea dike.
Water supply for this region is the water suppf@dagriculture and taken from drainage
canals, and then this water is discharged to tamage canals or Nguyen Van Be saline
control river and discharged to the submerged tatdide the dike or to Vop River via
the agricultural drainage system. Fresh water aguarming ponds are affected
significantly by quality of agriculture drainage te@a As reflected by local people, when
agricultural fields are applied with pesticidesintfakes to the aquaculture ponds are not
closed on time, aquatic products will be pollutidakes, most of outlets of these aquatic
farming ponds are built, operated, maintained bméas.

Area of brackish aquaculture covers approximateAdQ ha, most concentrates on Con
Ngan (1,000 ha). This aquaculture area is largd] wmganized and gained high
economic benefits. Water for aquaculture in théddsufone outside the dike is supplied
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by two rivers: Tra and Vop, of which Vop River ditly affects to the aquatic farming

area. The inflow of Vop River is from the Red rand from drainage system in the
communes in buffer zone so it dilutes the salinity water and facilitates the

development of brackish aquatic farming. Thereftre irrigation and drainage capacity
as well as aquatic environment of Vop River areyvusmportant to the ecosystem in the
national park as well as to the aquatic farminganethe national park.

The intakes and outlets in brackish aquatic farmpomds are usually small, with
averaged dimension of 1.5 x 2m, and are construcieerated by farmers. The water
intake and release is subject to the high and ldast Only in necessary cases, small
pumps are used to pump water in or out.

In clam farming area, it is in saline water and hasarea of approximately 1,000 ha
concentrating in tails of XTNP.The farming techreqis to zone the farming area in
water submerged land, without any dike or irrigatiand drainage structure. Water
supply for this area is natural sea water, sultgetite tide regime in North of Vietnam.

In recent years, due to the saline water intrusaimate change so the yield of clam
reduces. Presently, the district has a plan toecinthe tail of Tra river with Vop River,
and a plan to dig two canals K2 and K4 to take witeriver estuary into clam farming
area.

As presented above, the water supply for agriceilurd aquaculture in 5 communes in
buffer zone is all from the Red River. Water supipliyagriculture is taken directly from
the Red river via intakes; water for aquaculturgastially taken from drainage water
from agricultural production so the water is mordess affected.

The agricultural area locates inside the dike gs riot affected seriously by sea water.
The intake sluices are opened and closed in proesda prevent saline water (> 0.8 ppt)
intruding into fields. While intake sluices to Sremunes in buffer zone are closed, Ngo
Dong and Con Nhat sluice, the water for agricultpraduction in the 5 communes is
diverted from upstream, Ha Mieu 1 and 2 sluices, this is the water source supplied
for agricultural production for the communes in tupam. Therefore, water quality for
agricultural production is additionally affected @sainage water from these communes.

Water source for aquaculture is mainly sea watatewfrom the Red river still runs into
Vop and Tra rivers. However, the drainage watemfegriculture discharges directly
into the aquaculture area outside the dike, sodertainly affected. In the buffer zone in
area outside the dike, there is a phenomenon hioald be given due attention to, i.e.
water in small gulfiq tails of Vop river and Tra rivgr— clam farming area is saltilized.

The reason of salitization may originate from thetfthat in 1986, a dam was built on
Vop River. This dam prevents water from Red riverning into the small gulf, so water
in small gulf is no longer diluted. Meanwhile, tHam makes sediment accumulated in
front of the dam, but since 2003, this dam has lmsmmed, rebuilt as a transportation
bridge. However, due to over-accumulation in thetrgam, the size of bridge is very
small (only equal to 1/3 of river cross-sectiomddocal people also spontaneously built
or block the current to catch aquatic productssTalps reduce significantly the flow of
fresh water through Vop River. Thus, the qualitysofiall gulf has not yet improves
remarkably. According to the observation resulitngd by the XTNP, the salinity in
this area is about 29-30 ppt much higher than vieeaged salinity in river estuary (24-25
ppt.), i.e. almost equal to the salinity in seaexgB2-33 ppt), much higher than the
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averaged salinity in river estuaries: 24-25 pptughwater is saltilized, in tails of Vop
and Tra river mangrove die massively, becausealineswater teredoe grows faster and
clings to body of Vet - Bruguiera cylindrica (L.)Iune, while Su (Aegiceras
corniculatum (L.) Blanco) die of salinity. As exsised by farmer in aquaculture in the
gulf, after each heavy rain, aquatic creatureshia kocality grow and develop faster
because salinity in water is diluted. Normally, tiveng rate of aquatic products here is
low.

3.11. Assessment of water quality in residentiahep agricultural production zone,
aquatic farming zone

Xuan Thuy National Park is located in the area efl River Estuary, in Giao Thuy
district, Nam Dinh province. With such geographit@ation, the environment of the
National Park is suffering from negative impactenir not only the River but also
residential activities near by. Specifically, laedtat the end point of the River, the water
resource of the Park is considered to be influermegollutants and wastewater from
human activities in the upstream of the River. Theyld be wastes from industrial sites
and urban areas along the River coming into th& #aough 2 provincial rivers namely
Vop and Tra Rivers. Besides, the National park migghaffected by residential activities
from 5 communes in the buffer zone of the Parkv&ys show that wastewater from
those communes is regularly drained into the Natipark (aquatic areas and core zone)
through 5 sluices that are under the dike systetheorea.

Therefore, to evaluate the water resource qualithe Park, staff from VIWR tested
the water quality in both the Red river area wheater from the River come in to the
National Park, and the water quality at the upstreaf 5 sluices where receive
wastewater of 5 communes in the buffer zone. Her thater samples were collected at
the Red River mount, Vop and Tra Rivers, aquacelareas, under-dike sluices and on-
farm areas. The water sampling not only assistiedb current condition of the water
resource of the Park, but also additionally couédphinvestigate links among water
resources of areas of residential, agriculturalaaglture and core areas as well as causes
for potential water pollution of each area.

Totally 10 water samples were collected at diffestes along with interviewing a large
number of local people. Water samples were takémes in late April 2008 (phase 1)
and late August 2008. All water samples were takiesimilar site in both the 2 times.
The location of sampling, and objectives of setetif water samples are presented in
table 11 and location map of water sampling below

42



Table 11:

Location of water samples

sluice

agriculture in the buffer zone.

Nr Name of Location Objective
sample
End of Tra river Checking quality of water in Traer
1 Sample 1 for shrimp farming in buffer zone in
the national park
Right site of Vop river — Checking quality of water in Vop river
intake and outlet of shrimp | for shrimp farming in buffer zone in
5 Sample 2 farming ponds the natipnal park. Chegking impacts [of
domestic waste water in 5 communes
in buffer zone to rivers before pouring
into the sea
Middle of Vop river Checking impacts of domestiaste
3 Sample 3 water in 5 communes in buffer zone o
rivers before pouring into the sea
Left site of Vop river — Checking quality of water in Vop river
intake and outlet of shrimp | for shrimp farming in buffer zone in
4 Sample 4 farming ponds the natipnal park. Che_cking impacts [of
domestic waste water in 5 communes
in buffer zone to rivers before pouring
into the sea
Drainage canal close to GiapChecking quality of surface water,
5 Sample 5 | An CPC office impacts by fertilizers and pesticides {o
the surface water.
6 Sample 6 Red riyer, at p_oint pouring | Checking quality of inflow in Nationa
water into National park park
Upstream of Khai Sinh Checking impacts of 5 communes in
7 Sample 7 . . .
sluice, Giao Lac commune | buffer zone to National park.
Upstream Cai De sluice, Checking impacts of 5 communes in
8 Sample 8 | Giao Xuan + Giao Hai buffer zone to National park.
communes
Drainage canal in front of | Checking quality of surface water,
9 Sample 9 | Mr. Le’s House, Village 2, | impacts by fertilizers and pesticides {o
Giao Hai commune the surface water
10 Sample 10 In front of inlet of Ngo Dong| Checking quality of inflow for

43



Location map of water sampling

- - 5 . - & >

WATER SAMPLING LOCATION
AUAN THUY NATIONAL PARK

—

Water quality of agricultural area in the five beiffone communes

Water source for agriculture in the buffer zonaléivered via Ngo Dong sluice. The
result of water quality analysis at the upstreanthef sluice indicates that basically the
indicators of water quality of the sample takentla upstream of the sluice are
satisfactory to the quality standards of irrigatiwwater for (TCVN 6773: 2000) and the
quality standards of surface water (TCVN 5942-19%%)wever, the salinity level of
water exceeds the permissible limits for surfacéewal his indicates that the upstream
water sources of the buffer zone is salty and nff@giato human activities in this area.

Analyzing the quality of agricultural water in 5mmunes in buffer zone, the project
study team took 2 water samples in Giao An commivi&) and Giao Hai commune
(M9). The collection times were in late April andidust. Analyzing results show that in
terms of salinity, both samples present high valaespared to national standard. Other
indicators such as Nitrate (NQ Nitrite (NO,) and PQ* are all satisfied the quality of
surface water (TCVN 5942-1995), implying that theface water source is not yet
affected by the fertilizers in agricultural acties.

At the first collection time, water test did nobdi the residue of pesticide (Regent) in
water samples though there is a warning from Igmalernment and people about the
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harm of this pesticide. At the second time, Regesitie was defined (0.01mg/l).
However, the value is still meet the standard amelschot affect to human and aquatic

life.

Table 12: Water samples in Giao An commune (M5) anGiao Hai commune (M9)

Standard of
irrigation M5 M9
Nr Indicator Unit water —
67T7%\:/2|\(|)oo Time1 | ''me | Time | Time
2 1 2
1 pH - 55-8,5 7.15 715 729  7.20
2 EC ps/cm 2230 | 2000, 1308 1520
3 TDS mg/| <1000 1331.341220'3 780.89 1128'3
4 DO MgOl/I >=2 7.80 7.1 7.20 7.0
5 COD mgOl/| 4.80 485 320 3.4%
6 BOD; mgOl/| 3.31 3.2 2.05| 2.5
7 PQ* mg/l 0.06 | 0.045 0.09/ 0.055
8 NH,;" mgN/I 0.35 0.35| <0.01 <0.01
9 NO, mgN/I <0.01 | <0.01] 0.04| 0.04
10 NOy mgN/I 0.04 | 0.042| 0.8 0.19
11 CI mg/| <= 350 548.27| 450.23206.11| 400.02
12 SQ* mg/l 72.74 | 70.74 61.68 64.6B
13 oF: mg/| 50.31 | 51.31| 35.22 36.2p
14 Mo mg/l 26.46 | 26.46| 16.26 16.2p
15 As mg/| 0,05-0,1 0.004| 0.004 0.004 0.0p4
16 Coliform MP:‘lOO <=200 0 50 40 30

M5: Water sample on drainage canal close to thec®f Giao An CPC
M9: Water sample on drainage canal in front of Me’s house, village No.2, Giao
Hai commune

The water source in outlet of under-dike drainafyecass is the outflow of the

agricultural water and domestic water sources flooommunes in buffer zone, before
flowing into the core zone of national park through under-dike sluices. Testing results
of water samples at Khai Sinh sluice - Giao Lac wanme (M7) and Cai De sluice —

adjoining point of Giao Xuan and Giao Hai commuies8) in both 2 collection time
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indicate that all tested indicators except Cloratis$/ the standard of quality of surface
water

Water quality in the core area

The water source at the Red River estuary is goifgtantly affected with economic and
social activities in the upstream. The sourcesaiter supply are still qualified.

The water sources of Tra River and Vop River doaftdcted by Regent pesticide — the
chemical that is normally used in the buffer zoimeall 3 samples at Tra River (M1),
Vop River (M3) and Red River estuary (M6), therengsidentification of this pesticide.
Water in these two Rivers has a high concentratbrsalinity (23.9% and 33%
respectively). Water in Tra River has a highersitgnof salinity compared with Vop
River. Indicators on organic substances such as®B@ID, and coliform, are within the
permissible limits.
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Table 13: Indicators of water sample in Red river stuary,Tra River and Vop
River
Coastal
Indicato sea water Mt MS Mo

No ) Unit standard

— TCVN

5943:1995| Time | Time . Time | Time | Time

1 5 Time 1 2 1 5
1 pH - 6,5-8,5 7.1 7.02 7.2(
5030
2 EC ps/cm 40100, 38100 55400 0 10670| 9670
23940. 33074.6| 3507 | 6370.1
3 TDS mg/l 29 25945 3 4 5 5370
4 COD mgOl/I 1.76 1.71 1.80 1.60 1.48 1.48
5 BODs mgOl/I <10 1.25 1.20 1.21 1.20  0.99 1.05
6 PQ> mg/l 0.04 0.05 0.04 0.04 0.08 0.0B
7 NH,;" mgN/I <0.5 0.52 0.52 <0.01] <0.010.46 0.46
8 NGy mgN/I 0.01 0.01 0.01 0.01 0.02 0.01t
9 NOs mgN/I <0.01| <0.01f <0.01] <0.010.08 0.06
10 CI mg/l 229.1| 10109 105807.3 1Ai02 8625'1 4000
11| SQ? mg/I 668.9 520 898.4 658 196.36 200
12 cg" mg/l 45.28 213 213.81 214 155.12100
N i 418.2

13 Md mg/l 30.53| 552.6% 559.65 5 513.86| 140.56
14 As mg/l <0.01 0.005 0.009 0.00Y 0.0040.009 | 0.009
15 Cor'r:for MPrI:i/IlOO <1000 40 40 20 | 40 0 20

M1: Water sample in end of Tra River
M3: Water sample in middle of Vop River
M6: Water sample in Red river estuary, where wates into Xuan Thuy National Park
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Water quality in the aquacultural area

Water for aquaculture is primary sourced from TreeRand Vop River. The water tests
at both times in both Rivers show no identificatiohRegent pesticide. These water
resources are qualified in terms of indicators ke, BOD, NQ and NQ".

Interviews of local people and staff show thathe fquacultural area, pollutant is also
come from aquacultural activities besides outsiderces. Many people believe that
residual of fish and shrimp feeding food pollutég twater source of shrimp ponds.

Besides, the over use of lime to clean shrimp posddso another cause for the water
pollution in the aquacultural area.
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Table 14: Indicators of water sample inlet & outletof shrimp farming pond of Vop

Coastal water
No | Indicator Unit ;éiggilrti:gr— M2 M4
TCVN _ _ . :
5943:1995 Timel | Time2| Timel | Time 2

1 pH - 6,5-8,5 7.03 7.0 7.12 7.3¢

2 EC us/cm 45300 | 46300 33500  355Q0
3 TDS mg/| 27044.78 27044 19999.99 19990
4 COD mgOl/| 4.64 4.64 2.40 2.4

5 BOD; mgOl/| <10 3.16 3.05 1.58 1.50

6 PQ* mg/| 0.04 0.04 0.03 0.03

7 NH;" mgN/I <0.5 0.31 0.31 0.32 0.32

8 NO, mgN/I 0.01 0.015 0.01 0.02

9 NOs mgN/I <0.01 0.020| <0.01| <0.01
10 CI mg/| 11618.74| 10620 8655.12 832%6
11| SQ? mg/| 773.8 632 585.3| 583.2
12 o mg/l 218.00 215 155.12|  150.8
13 Mg mg/| 707.20 | 678.20 513.8§ 515.21
14 As mg/| <0.01 0.003 0.001  0.003 0.003
15 | Coliform Mzﬂﬂm <1000 220 400 | 3500| 900

M2: Water sample in right side of Vop River — Indetd outlet of shrimp farming

pond

M4: Water sample in left side of Vop River — l@etl outlet of shrimp farming pond
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Overall conclusion about water quality of Xuan TiNational Park

Some conclusion can be drawn from the researcbllasvs:

Inflow water to the National Park (at Ngo Dong $e)iis in good quality
except being salty.

Water resource at Red River mount — the secondwntib the National Park
is not affected by pollutants from the River’s upatn activites.

Water resources in the buffer zone and core zortheofNational Park are
salty at different levels. This was found in akas of the national park.
There is no pesticide effect to the national paakewsources.

Water sources at sampling points in Xuan Thuy Nati¢®ark (except for the
salinity) are not yet polluted and affected by detiee and agricultural
activities.

Recommendations

Although some conclusions are made from the stishse are just initial outputs. It is a
need that further research with longer time forewauality monitoring is necessary in
order to draw a comprehensive picture about themrasources in the National Park, as
well as the inter-linkage among water users indhea. Besides, some other research
focusing on fields that have not yet considerethia study should also be included in
future research. For these reasons, below act\atie recommended for next studies:

Regularly continue to monitor water quality at Ednpling points to make a
long time data.

Set up a monitoring network of monitoring statioke network will have a
responsibility to regularly monitor the quality tfe National Park's water
resources.

Study the negative impacts of solid waste fromdesiia area in the buffer
zone to water sources of the core zone, aquacubiach agricultural areas.
Opinions at the November workshop indicate the iptessffect from this
kind of pollutant to the water resources of thekPar

Study the self-pollution at shrimp ponds wherewlaer source at these areas
has being polluted by the over use of lime in dlegrprocess and residuals
of shrimp food in ponds.

Deeper study the effects of Vop Dam to the wateoueces of the National
Park.
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3.12. Assessment management institution at two levels

Establishment and Management of XTNP process

Period

Starting point

Management

Before 1993

District People Committee (DPC) of X
Thuy established the Center for Water
resources — Environment (The center
managed all activites related to water
resources and environment in the wholeg
district. The nature reserve was one of
center management).

&uan Thuy DPC

1993

Institute of Forestry planning proposed
incorporate the Xuan Thuy nature rese
under National Parks and Nature reser
system of Vietnam.

Area 5.640 ha. Until 1994, its area was
extended to 7.100 ha

MARD
rve
ves

19/1/1995

10/1995

The Prime Minister authorized t
Ministry of Forestry (now MARD) to sigt
the Decision ref. 26-LN/KH:Approving

@MU under MARD

—

technical — economic factual foundations

of Xuan Thuy wetland nature reser
From that time, the Xuan Thuy park w
officially  established and undé
management Forest subdivision — N
Dinh.

Nam Dinh PPC established Natu
Reserve PMU.

e
as
2l
AMm

2003

The Government recognized Xuan Thu
nature reserve as National Park.

yPMU under MARD

10/2004

UNESCO recognized Xuan Thuy as ma|
region of biosphere reserve of the Red
River Delta.

irPMU under MARD
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Organizational chart of Xuan Thuy National Park

.-~ | Government
MARD
e
/'1
\ 4
. Nam Dinh
/_‘N '/,- PPC
Xuan Thuy _
National / Nam Dinh e
DARD
Park \
. Giao Thuy DPC
Giao Thuy A
Agricultural
Dept. )
5 CPCs in buffer
A zones

Dept. of Natural Dept. of Dept. of Tourism
resources and Planning — Technical center

environment Economic affairs 3
pprotection (3) (planned)

Management decentralization
Management of Xuan Thuy National Park is dividetd i levels:
1. Central level: MARD (Dept. of Forestry managemehtinistry of Natural
Resources and Environment (Environmental Prote@iept.);
2. Local level: Nam Dinh PPC, DARD, Giao Thuy DPC, BC of buffer zones,
namely Giao An, Giao Lac, Giao Thien, Giao Hai &ido Xuan.
¢ Administrative management:
- Nam Dinh PPC
- Giao Thuy DPC
- 5 CPCs of buffer zones
* Technical management:
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- MARD (Forestry Management Dept.); DARD; Fisheryub8ivision
(however, there is no agency responsible for fistwérXuan Thuy National
Park)

- Assisting Dept. of Environment Protection (MONRE)

Functions of the XTNP BM

* Assisting DARD to chair, coordinate with other sestand Giao Thuy DPC in
master planning, setting long-term, mid-term anoluzh plan.;

 Acting as investor in managing and effectively gsBtate budget and other aid
sources;

* Protecting bio-scene of the biology-geography dmwelent regions
(development of geography and creature communitgaat.at estuary and along
the East Sea);

» Protecting coastal zone of the Red River;
» Science research in and out country;

» Coordinating with sectors, local governments inig@onomic development of
buffer zones. Promoting efficiency of culture, ealimn and ecological tourism;

Analysis

It is obviously that the responsibility of the XTN®B is significantly onerous. At
present, the MB has 11 staffs of which 9 are erggB)& are intermediates. Assisting the
security, there are 4 staff of Forestry Managenf&ation under Nam Dinh Forestry
Management Subdivision. With limited number of &tifis difficult to fufil their duties.
According to the plan 2010, to ensure the effeci@as of the National Park, to realize
Ramsar convention and to fulfill duties of a naéibpark, the MB needs about 32
persons including a group covering eco-tourism. déent is necessary to strengthen
capacity building and training from now on.

The decentralization as present has revealed simoirigs as some fields managed by 2
units, for example, with Forest protection, regioRarestry Management Station, some
from the Nature reserve and from DPC are involuddwever, there is field without
direct management such as fishery or water res@ndeanal system outside the dike. It
should empower and unify management to the XTNP uvMBerMARD-DARD-XTNP

and propose a mechanism of coordinating the NdtiBag with other agencies. In the
short-term, it should merge regional forestry mamagnt to the XTNP MB.
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V. CONCLUSIONS AND RECOMENDATIONS
Conclusion

It can be said that the water sources in XTNAP plagry important role in maintaining
the ecosystem as well as the recent economic dawvelat in this area. Studying the
effective and sustainable integrated water usehim drea is essential because of the
following main reasons:

» Water sources in this area do not supply the admi@ production, aquaculture
but also the domestic use of people in 5 commumeésiffer zone.

» XTNP is recognized as Ramsar area so the studyilaation of water sources is
extremely important to maintenance of ecosystentBefmangrove forest here.

* XTNP locates near the Red river so beside the itmfagocioeconomic activities,
the environment in the surrounding area, it habe@ffected by socioeconomic
activities, environment in upstream of Red rivehéne many industrial zones,
factories, agricultural activities and other adies that are polluting the river
every day), and many other natural effects.

* Previously, no study is yet carried out about tla¢ewsource in the region.

The study may contain some important contents lasvbe

» The area of XTNP is affected by 2 water coursesemfom upstream of
the Red river flows into two branches: Tra rivedarop river; (ii) water
source from the Red river runs through 5 communese buffer zone to
supply water for agricultural production, livelindoeconomic activities
then it runs through under-dike sluices into inp@rt of XTNP;

« There is not any stable plan for the irrigation adichinage system
(particularly when the aquaculture developed fts, planning has been
changed significantly). The dam filling across Vioger in 1986 changed
the flow regime and it proves in many negative ioipdo the ecosystem
such as mangrove trees died massively, productiaty clams in
downstream of Vop river reduced significantly (miewing some
households farm clams in downstream of Vop riveffecting to the
deposition in river estuary and the erosion probl@ihis impact may
remain in many years regardless that the dam onriep was removed
and replaced with a bridge;

* Present status of irrigation and drainage works @athl systems in the
study area were built dozen of years ago so nowdhe degraded severely
(as assessed by Giao Thuy IMC, the irrigation am@ihdge capacity now
only reaches to 75% maximally);

* The irrigation and drainage system almost has oaoitoring tools of water
level, flow rate and quality;

* The under-dike drainage sluices have no water tyuaipnitoring tools
though these sluices drain water into the innetr gfathe National park.
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Recommendation

Technical aspect

* Vop river is an important branch of the Red riverdTNP. Though, Vop
dam was demolished in 2003 and it was replaced av@bm wide bridge.
So far, there is not any study to identify thathwsuch a bridge width the
flow regime can be ensured to maintain the normatetbpment of
ecosystem as it used to with the previous natival when it was not yet
disturbed by human. Therefore, it is recommendatittiere should have a
study on flow/hydraulic regime and other issueatssl to accumulation,
erosion, scouring, salinity of Vop river in order tind out appropriate
solutions to maintain the sustainable ecosystemiriboite to facilitate the
development of the national part systematically.

* Itis necessary to set up monitoring stations wimanitor some indicators
such as water level, flow rate, quality, and sondicators related to the
climate change. These stations are proposed to the ifollowing locations

+ Station T1:  Located near Con Ngan Monitoring iStat
+ Station T2:  Located near Cai De Sluice
+ Station T3:  Located near Vop Bridge;

* Under-dike sluices: It is necessary to monitoréason and prepare graphs
on relations between time to operate sluices, timepply pesticides,
chemicals and cropping calendar in order to hawiitable adjustment/
operation of under-dike sluices, prevent pollutipnwaste water from the
agricultural production areas and residential anethe inner part and the
core zone of the National park.

Management and institution:

» Strengthening human resources with professionallssion natural
resources protection for the XTNP management unit;

* Implementing strictly the regulation on coordinatimf management,
protection, and development of Xuan Thuy NationaarkP No.
1892/2006/QD-UBND issued on August™2006, Regulation on Ramsar
management, regulation on sustainable and wiseatidn of resources in
wetland area — Ramsar area in XTNP;

* Undertaking green rules of communes and villagekerbuffer zone;

» Developing rural handicrafts, creating replacemieigbmes in order to
release economic pressure on exploitation of atgfuarine products in
XTNP;

» Developing sustainable eco-models in potential isour areas in the
surround areas;

e Strengthening the dissemination and campaign oim@maental protection
in schools and local communities.

In conclusion, in order to make use of integratedewresources effectively to maintain
the ecosystem of Xuan Thuy National Park, not é@thnical measures are used but also
good management measures must be applied withaa iclstitution, and it is more
important to have local people and relevant agsenoi¢he locality to involve in.
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V.
ANNEX 1

ANNEX

LIST OF PARTICIPANTS ON THE MINIWORKSHOP

(Held 3"November, 2008)

ral

Name Position )
Office
1 Nguyen Viet Cach Director Xuan Thuy National PEXKNP)
4 Bui Van Bach Staff Resources and Environment Depsnt ,
Giao Thuy District
5 Phan Van Truong Staff Resources and EnvironmepaBment
(XTNP)
6 Cuong Head Planning and Investment for Rural
Infrastructure Department-DARD
8 Nguyen Trong Khai Agriculture Rural DevelopmddARD,
Nam Dinh
9 Pham Ngoc Kham Head Giao Xuan Agriculture Coalpez
10 | Tran Quang Vong Vice Chairman Giao An Commune
11 | Tran Van Dien Vice Chairman Giao Hai Commune
12 | Nguyen Thanh Binh Vice Chairman Giao Lac Game
13 | Tran Huu Phat Staff Planing Department, DARBmM Dinh
14 | Tran Dai Nghia Deputy Head Agriculture Rural Biepment, Giao Thuy
District
15 | Tran Van Thuan Deputy Director IMC, Giao Thuy
16 | Cuong Head Planing Department, DARD, Nam Dinh
17 | Phan Van Truong Staff Xuan Thuy National Park
18 | Pham Vu Anh Staff Xuan Thuy National Park
19 | Viet Staff Planning and Investment for Ru
Infrastructural Structures Departmel
DARD
20 | Nguyen Tung Phong Team leader VIWRR
21 | Le Quang Anh Social- Economic VIWRR
experts
22 | To Viet Thang Environment expert VIWRR
23 | Tran Minh Chinh Agriculture expert VIWRR
24 | Trinh Ngoc Lan Environment expert VIWRR
Ecology
25 | Nguyen Lam Son Irrigation & drainage VIWRR
expert
26 | Le Thi Hong Nhung Irrigation & drainage VIWRR
expert
27 | Nguyen Viet Anh Irrigation & drainage VIWRR
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expert

28 | Duong Quocs Huy Irrigation & drainage VIWRR
expert

29 | Vu Hai Nam Hydrological Expert VIWRR

30 | Nguyen Quynh Son Community VIWRR

development

expert

31 | Thai Gia Khanh Paning Insttute for water reses
31 | Tran Van Dat Center for water resources and environ
32 | Mr. Nam Paning Insttute for water resources
33 | Mr. Son Hydrological Instittute
34 | Mr. Hai Hydrological Instittute
Annex 2 Area and population in 5 communes in Buffezone
No. : . |No.population
No. A h No.Vill Populat
0 Communes rea (ha) Household 0.Villages | Population /km?2)
1 |Giao Thien 1,875.37 2,346 14 10,088 1,023
2 |Giao An 1,930.7p 2,522 22 9,807 1,180
3 |Giao Lac 1,389.71 2,315 22 9,986 1,331
4 | Giao Xuan 1,292.45 2,598 10 9,985 1,291
5 |Giao Hai 744.35 1,775 18 6,779 1,207
Buffer zone 7,232.63 11,556 86 46,585 1,206
Source: Agricultural Department, Giao Thuy Distri2006
Annex 3 Area and distribution of types of land foraquaculture
Type of land Area (ha) Percentage Distribution
(%)
1. Land for fresh 188.22 751 Dlspersed ms@e the
water aquaculture national sea dike
2. Land for brackish Mainly focused in Con
and saline water 2,317.56 92.49 Ngan and apart of Bai
aquaculture Trong
Total 2,505.78 100

Source: Statistic data of Giao Thuy district anancounes in 2008
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Annex 4 Area of forests and alluvia plains in XTNP
Unit: ha
Type| Alluvia Shrimp farming land Mangrove | Casuarin | Total area
Location plain, bare With No- Total islfe (e (excluding
sand dune
mangrove| forest other land)
forest
Bai Trong 187 36 812 848 808 6,0 1,849
Con Ngan 340 960 80 1040 556 1,936
Con Lu 639 67 67 1,051 93,0 1,850
Con Xanh 124 124
Total 1,290 1,063 892 1,955 2,415 99,0 5,759
Area belonging 1,103 217 217 1,545 93 2,958

to XTNP

Source: Nam Dinh DARD, 2007
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Annex 5 Result of Household’s interview — 5 commuisan the buffer zone.

Source of water for domestic use — Wet season

Commune
e M Giao Hai Giao Xuan Giao Lac Giao An Giao Thien
No [ R1%) | R2(%) No| R1%) R2(%) Nd R1%) R2(%)oNR1%) | R2(%)| No| R1%) R2 (%)

1 | Well 1 5% 1% | 1| 5% 1% | 2| 11% 2% | 1 5% 1% | 8| 42% 8%
2 Deep well 1 5% 1% 1 5% 1% 1 5% 1% | 1 5% 1% | 2| 11% 2%
3 Piped water supply | 1 5% 1% 1 5% 1% 1 5% 1% | 20 | 100% 20% | 1 5% 1%
4 River/stream 1 5% 1% 1 5% 1% 1 5% 1% | 1 5% 1% | 5| 26% 5%
5 Irrigation channel 1 5% 1% 1 5% 1% 2 11% 2% | 1 5% 1% | 5| 26% 5%
6 Drainage channel 1 5% 1% 1 5% 1% 1 5% 1% | 1 5% 1% 1 5% 1%
7 Rainwater 20| 100% | 20% | 21 | 100% 21% | 18 95% | 18% | 1 5% 1% | 19 | 100% | 19%
8 Other 1 5% 1% 1 5% 1% 1 5% 1% | 1 5% 1% | 3| 16% 3%

Note: - R1(%): Percentage calculated in each conem

- R2(%): Percentage calculated in comparison waithl 5 communes




Source of water for domestic use — Dry season

Mg oL Giao Hai Giao Xuan Giao Lac Giao An Giao Thien
Source
No | R1(%) | R2(%) No| R1(%) R2(%) No| R1(% R2 (%No | R1(%) | R2(%) | No| R1(%) R2(%)
1 Well 1 5% 1% 8 38% 8% | 13 68% | 13% 1 5% 1% | 11| 58% | 11%
2 Deep well 20| 100% | 20% | 15 71% 15% 2 11% 2% 1 5% 1% 2| 11% | 2%
3 Piped water supply | 1 5% 1% 1 5% 1% 2 11% 2% | 20| 100% 20% 1 5% | 1%
4 River/stream 1 5% 1% 1 5% 1% 5 26% 5% 1 5% 1% 4| 21% | 4%
5 Irrigation channel 1 5% 1% 1 5% 1% 1 5% 1% 1 5% 1% 6| 32%| 6%
6 Drainage channel 1 5% 1% 1 5% 1% 1 5% 1% 1 5% 1% 1 5% 1%
7 Rainwater 1 5% 1% 1 5% 1% 2 11% 2% 1 5% 1% | 15| 79% | 15%
8 Other 1 5% 1% 1 5% 1% 1 5% 1% 1 5% 1% | 3| 16% | 3%
Note: - R1(%): Percentage calculated in each conem

- R2(%): Percentage calculated in comparison waithl 5 communes




Discharge domestic water.

Commune
- Giao Hai Giao Xuan Giao Lac Giao An Giao Thien
Source

No | R1(%)| R2(%)| No | R1(%) R2(%) No R1(%) R2(% Nd 1(®) | R2(%)| No | R1 Rate2
1 River/stream 20 | 100% 20% 2 10% 2% 9 47% 9% 9 45% 9% 8| 42% 8%
2 Irrigation channel 1 5% 1% 3 14% 3% 3 16% 3% 1 5% 1% 6| 32% 6%
3 Drainage channel 1 5% 1% 19 90% 19% 1 5% 1% 13 65% 13% 7| 37% 7%
4 Other 1 5% 1% 1 5% 1% 9 47% 9% 1 5% 1% 3| 16% 3%

Note: - Rate 1(%): Rate of answerers in comparis®mne commune

- Rate 2(%): Rate of answerers inside one comnmgemparison with total 5 communes
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R: Percentage

4- Education

6- Greater agricultypraduction

8- Other
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Annex 6 Top 3 of 8 priorities for improving life in buffer zone
Giao Hai Giao Xuan Giao Lac Giao An Giao Thien
Priorities
No
lst 2nd 3rd lst 2nd 3rd lst 2r|d 3rd lst znd 3rd lst 2nd 3rd
No R No R No R No R No R No R No R No R No R No R| No R No R No| R N | R N|R
(o] [0}
1
13| 65 0 0 2| 10| 21| 100 0 0 0 0 18| 95 0 0 0 0 11| 55 7| 35 1| 5]18| 95| o| o|1] 5
2 3
3| 15 5| 25 0 0 0 0 3| 14 0 0 0 0 16| 84 0 0 2| 10 8| 40 7] 5] 1 5|11 |58|1]| 5
3
0 0 1 5 1 5 0 0 0 0 0 0 0 0 2| 1 5| 26 1 5 2| 10 ol o] o ol o] o|1] 5
4
2| 10 4| 20 1 5 0 0 7| 33 1 5 0 0 0 0 4| 2 1 5 0 0 0| o] 1 5| 3|16|6]32
5 1
0 0 5| 25 2| 10 0 0 7| 33 6| 29 0 0 0 0 4| 2 0 0 2| 10 ol o] o 0| 5|/26|0]53
6 4
0 0 3| 15 11| 55 0 0 4| 19 6| 29 0 0 0 0 4| 2 2| 10 1 5 8| o| o 0|l o] o|1] 5
7 2
0 0 0 0 1 5 0 0 0 0 8| 38 0 0 0 0 1 5 2| 10 0 0 4| 0| o o] 1| 5]/0] o
8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol o] o 0|l o] ojo]| o
Note: Priorities No :
1- Domestic water
2- Sanitation 3- Better housing - Health 7- Aquaculture




