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Preface

Vietnam is one of the most biologically diverse countries on Ediri.a conservation hotspot
supporting nearly 10 percent of the global total of mammal and bird spediteny species are

found only in Vietnam or in few other places. It is recognised as having especially high rates of
terrestrial endemism. For examplie, the decade to 2002, 13 new genera, 222 new species and 30
new subspecies of plants were described in Vietmamany endemic to the countryits freshwater
biodiversity is equally significafdr its conservation values. ®beassemblageof ecosysters,

plants and animals play a critical role in national development and welljggiogiding economic
sectors and local communities with essengabds and servicesret, human uses and consumption
are placing stress athis natural systemfundationfor development. Nearly 700 species are
threatened with extinction nationally while over 300 species are threatened with global extinction.
Fortyy Ay S 2F +ASGylYUa 3Ft206ltfte GKNBFIGSYSR aLISOASaA
that they facea high risk of extinction in the wild in the immediate futdre.

At the same time, Vietnam is undergoing a prolonged periagyoid and successfelconomicand
socialdevelopment Sgnificant advancem poverty alleviatiorg areduction from 58% in 199%®

15.9%in 2006 ¢ urbanisationandindustrialisatiothavebeen achievedThis growth hasesulted in

significant anctontinuingincreases in electricity demandin April 2010, the Ministry of Industry and

¢NF RSQa 9t SOGNROA I 2itsloechsizindredse NBemandZdorkhe Xehrirém 188 A 4 SR
to 17%. Demand for power in the first quarter of 2010 rose h2%0In 2008, growth in electrical

output increased by 13% and in 2009 by $4%

Tomeet these growing demandahile also trying to minimisaegative environmental effects

planners and scientis@re endeavouringo establisha balancedenergy mixor the country The

D 2 @S Ny 8"PygnierDavelopmenlanfor 2006-2015reflectsthat goal Hydropoweris

projected ane ofthe main sourceof electricity,with ambtious planstodany2 a0 2F G KS vy I {
river systems.

Despite its important roleas a renewable resource replacifogsil fuel dependent power generation,
hydropowercomes with its own signdant social and environmental cosfhe challenge facing
Vietnam issettling onthe rightscale and pace of hydropower development so thatural resources
and their uses by other sectors are maintained along with biodiveasitysocial and cultural assets
Potential losses idevelopment social and environment&hlues of biodiversitpeed tobe weighed
against theeconomic and socidlenefitsof hydropower: It is in this context that Strategic
EnvironmentaAssessmenor EA is valuableas a development planning tool

This set of good practice manu&lsy Biaodliversity and Development of the Hydropower Sector:
Lessons from the Vietnamese Experiémedesigned tancreaseour undestanding of the

relationship etween hydopower and biodiversity, and provide guidance on #ssessmentools

that are available tdelp minimise negative and unwanted side effects of hydropower development.

! World Bank, 2007, Biodiversityjetham Environment Monitor, Hanoi, Vietnam
2UNDP, Migration, Development and Poverty Reduction Workshop & UNDP HDR, Monday 5 October 2009

®Mr. Do Duc Quan Deputy Director Generaf &nergyDepartment, MOIT. Workep on Power Development,
7 January 200
{ .
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1. Introduction

The Government of Vietnatmas embarked oa major expansion of the hydropower sectehnichis
transforming the aquatic systems of the countill main river systems are or will be dammed by
one orcascades dfiydropower projects; each with road access and transmission lines and linked
developmentshapingthe terrestrial aquaticand social environmentRecentstrategic assessments
of the relationship between hydropower and biodiversity in Vietham have concltiiked
development envisagedould bringeconomic social anceven someenvironmentalbenefits Yet

the pace and scale difiat development is well beyond existingechanismaand capacitiesor
addressing social and environmengdlectsand the full economic consequencedydropower
development is proceeding on a rapid and comprehensive scale for maximising power and profits but
with only rudimentary or even misleading informai and analysis on its sustainability and
implications for other sectors and social and natural systefhe maintenance of ecosystem
integrity, including the effects of multiple hydropower schemes within a river basin has been
identified by governments bthe region and their international partnees a key strategiconcern

for hydropower development in Vietnaand elsewhere in the MekorBasin®

There isaneed for capacity development, research and information sharing on two fronts:irfirst
relationto the potential effects of hydropower development on biodiversignd secongin relation
to the tools and methods available to integrate consideration of biodiversity issues into
hydropower planningand development

With funding from the CEPF Small Grants Program, kDiiktnational Centre for Environmental
Management has prepared an information kit that aims to assist in filling these gaps. This
information kit, Biodiversity and Development of the Hydropower Sectoessons from the
Vietnamese Experiengeontains the following documents:

0] Volume I¢ A Review of the Effects of Hydropower Development on Biodiversity in
Vietham

(ii) Volume lic Hydropower and Biodiversity: The Use of Strategic Environmental
Assessment asevelopment Planningool

(i) Biodiversity and Hydropower Factsheet

(iv) Practice Note- Hydropower and Biodiversity: The Use of Strategic Environmental
Assessment aa Development Planningool

(V) Hydropower and Biodiversity: Lessons Learnt from the VietnameseienpeiCEROM

Thisvolume,Volume I¢ A Review of the Effects of Hydropower Development on Biodiversity in
Vietnam, targets civil society, Government and donors and aims to be an accessible, practical
overview of current knowledge on the relationship betweydropower development and the
potential effects on biodiversity. The document focuses on Vietnam, but includes reference to the
results of current international knowledge. The repisra reference document for those carrying out
investigations or studies related to hydropower development in Vietnaguidecomprehensive
consideration of biodiversity issues.

Volumel is structured as follows:

* As reflected in th€009/10commitments of Mekong River Commission member countries to adopt
sustainable hydropower guidelines and to conduct a SEA of hydropower proposals for the mainstream
Mekong River.

{ .
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e Section lintroducesthe information kit

e Setion 2 discusssthe current context of biodiversity and hydropower development in
Vietnam

e Section 3Exploresthe relationship between hydropower and biodiversity

e Section 4 identifies data gaps and future research needs

e Section Sntroduces mitigation pproaches and examples for reducing negative impacts of
hydropower on biodiversity

e Section Gdentifies useful sourcesf further information

Box1: Key definitions
Biodiversity: The variability among living organisimsan areaand the ecological complexes ohigh
they are partjncludingdiversity within species, between species, and of ecosystems.

EcosystemA systemthat includes all livingrganismgbiotic factorg in anareaas well as itphysical
environment (abiotic factordunctioning together as a unit.

Hydropower:refers to the generation of electricity from the movement of water, under fibree of
gravity, through a turbine. Hydropower includes vemgaltscaleturbines (referred ® as micre
hydropower) but is usually a term ftargescaleoperationsassociatedvith the damming of rivers.
Dams create reservoirs which store vast quantities of water to ensure a constant and reliable fl
water (kinetic energy) to the turbines whiblso providingdditionalheight (potential energy) to
maximise the speed of the falling water, the spinning speed of the turbine and the thus the pow
output from the hydropower plant

Key Biodiversity Area (KBA)02 KBAs have been identified in Vim These areasncluding those
located outside the gazette protected area network, have been identified by Birdlife Internation
important for the conservation of globally endangered species.

Large Storage Danttams with spillway height greater thaor equal to 15mor dams with a spillway
height between 5 and 15 m and a capacity of more than 3 x 103 m3.

Environmental Management Plars combination of activities that are implemented to ensure the
environmental performance of a project is satisfactory and in line with legislation and agreed
commitments. The Plan includes details on environmental mitigation and monitoring, together \
institutional arrangements for implementation of activities, budgets, responsibilities, reporting, :
feedback loops.

Environmental Mitigation:refers to activities that are implemented to reduce the severity of
impacts. There exists a hierarchy of matipn measures. First, measures are needeavoid
impacts(e.g. site selection to avoid impacts on key biodiversity areas). For negative impacts th
OFyQl 06S I @2ARSRXE I OGA2ya I NBE YySSRSR tdi2 N5
compensate for residual impacit®.g. by providing compensatory protected areas). Finally, the
benefits of the projects should be enhanced and equitably shared.

Environmental Monitoring:refers to a process of observation of the environmental performance
and impacts of a project to validate impact predictions and inform the development of adaptive
management measures.

Power Development Plan Vihe Viethamese Governmeitén year plan from 2006 to 2015, with a
vision to 2025which outlinestrends inVietnam®@ consumption oélectricity, projected
consumptionand methods to meet present arfdture demand within the ten year periodThe 6th
PDP placeparticular emphasis on the central role lofdropowerin meeting energy needs in this
planning cycleDamshawe been builtor are planned on almajorrivers systemén the country

Riparian ecosystenthe stream channel between the high and low water marks plus the terrestr,

£ -
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landscape above the high water mark where vegetation may be influenced by elevatedtazes
floodingpatterns,or the ability of soils to hold water.

Runofthe RiverDanB Sy SN} f f & | aYlffSNIRFIY f20FGSR 1%
generate electricity. Such schemes are suitable for development on rivers witiveglaconsistent
and steady flowand avoid the need for large impoundment

Strategic Environmental Assessment (SE&Anethod forsystematicallynternalisingsustainability
principles withinpolides, plars and programs

2. Biodiversityand hydropower in Viethnam: Theontext

Already lydropower developmenin Vietham is transforming aquatic systems throughout the

country and having significant effects on terrestrial biodiversitiast catchments are targeted for
development of large numbers of additional large to small hydropower projects over the next decade
as set out in the national and provincial power plans.

The type and intensity of impaon biodiversityisinfluencedby the sizeof each projectand

cumulative effectas thenumber ofprojectson a single riveror within a river basin, increases.
Hydropower projects include a dam, reservoir and the infrastructure linked to power transmission.
Often, they involve resettiment of communities to new areas and other adjustments to surrounding
land uses.Damming a river has the potential to impact on upped downstreanreaches of the

river, the flow and function of the tributarieghe main streamaquatichabitatsand biodversity,

forest habitatsin the floodplain or basin, delta mangrosand coastal habitats, as well as the nrai
ecosystemsuch as sea grass, coral and the sediment and nutrient plume closely linked to fisheries
productivity.

Vietnam has biodiversity values of international importane&vhile covering less than one percent

2F 0KS fFyR FNBIFXZ Ad O2yil Aya OreNPXa‘ge mamisgls, LIS NOS v (i
850 species of birds and ov&s,986plant speciehiave beerrecorded in Vietnam The country has

been evaluated as one of the 16 most biologically diverse in the Warid one of the top five Asian

countries in terms of number of freshwater fish speci&$etnam isaglobal conservation priorityt

is part of the IndoBurmaWlyperHotspottefined by Conservation Internationalt contains all or

part of six Global 200 Ecoregions identified by WAMFcontains seven Centres of Plant Diversity

identified by IUCN and it contains all or part of five Endemic Bird Areas identified by BirdLife

> WCMC (1992Pevelopment of a national biogdrsity index.A discussion paper prepared by the World
Conservation Monitoring Centre, Cambridge, UK. Unpublished.

® Whitten, A. and Kottelat, M. (1996yeshwater biodiversity in Asia: with special reference to\i&hld Bank
Technical Paper No. 348/ashington D.C.: The World Bank.

"van Dijk, P. P., Tordoff, A. W., Fellowes, J., Lau, M. and Jinshuang, M. (208Yrindd’p 323330 in R. A.,
Mittermeier, Robles Gil, P., Hoffmann, M., Pilgrim, J., Brooks, T., Mittermeier, C. G., Lamoreaux, J. and da
Fonseca, G. A. B. eddotspots revisited: Earth's biologically richest and most endangered terrestrial
ecoregions Monterrey: CEMEX; Washington D.C.: Conservation International; and Mexico: Agrupacion
Sierra Madre.

8 WWF (2005).ist of Global 200 Ecoregis Downloaded from http://www.panda.org on 6 April 2006.

® Davis, S. D., Heywood, V. H. and Hamilton, A. C. eds. @686s of plant diversity: a guide and strategy for
their conservation. Volume 2: Asia, Australasia and the PaCiimbridge, U.KIUCN Publications Unit.

{ -



ICEM| Biodiversity and Development of the Hydropower Sector: Lessons from the Viethamese EXpéoience |

International’® Vietnamhas several globally important conservatietoregionsdentified by WWF

including the Lower Mekong floodlands, Central Highlands / Annamite Mountaihthamorthern
limestone forests; (Map 1 & Map 3).

Vietnam's high significance for global biodiversity conservasioaflected irthe wide diversity of
natural ecosystem@Map 1& Map 2, and the high levels of plant and animal endemism supported
by them.

Vietnam's natural ecosystems support a large number of species with restricted global
distributions, including many found nowhere else in the workbr many speciegietnam
represents the only opportunitfor their conservation10%of flora in Vietnamare endemic
species? Subsets of these species haudremely restrited global distributions, and amenly known
from one or aew individualsites.

One of the major centres of terrestrial biodiversity endemism in Vietnam is the Annéonifeéuong
Son)Mountains. Since the early 1990s, a remarkable suite of new mammal and bird dpees
been discovered in these mountajnsparalleled elsewhere in the world. The newly discovered
species include SaoRseudoryx nghetinhensisargeantlered MuntjacMuntiacus vuquangensis
Annamite Striped RabbiNesolagus timminsind Blackcrowned Barwinghctinodura sodangorum
Other centres of endemism in Vietnam include limestone karst formations, which support many
restricted-range plants an@nimals, notably in such groups as orchids, conifdend snails, cave
invertebrates™ soil invertebrates and leaf monkeysand the Hoang LieRountains, which support
high levels of endemism in plants, amphibians and several invertebrate groups.

Vietnam's remaining forest is of global biodiversity importancEhe nost extensive and widely
distributed terrestrial ecosystema the countryare evergreen forestsf various typesLowland
evergreen forests, which are distributéalow 8061,000 m asin areas with high rainfall and a short
dry season, support the highediversity of tree species (Map ¥)eciduous forestare foundin
lowland areas with a prolonged dry season. Treg dominated by a smalt number of tree species
in the Dipterocarpaceaéamily, andoften have very open structes with grassy understoreys,
supporingdistinctive plant and animal communitiedll lowlandforests, extensively cleared for
agriculture, are essential for the survival of many large mammaletnam among otter rare
speciesjncluding Javan rhinocerd#hinoceros sondaicugaurBos gauruselephantElephas
maximusand tigerPanthera tigris

1% Tordoff, A. W. ed. (2002pirectory oflmportant Bird Areas in Vietnam: key sites for conservatidanoi:
BirdLife Internationain Indochinaand the Institute of Ecology and Biological Resources.

1 Baltzer et al (2001)owards a vision for biodiversity conservation in the Forests of the Lower Mekong
Ecoregion Compleklanoi: WWF Indochina Program.

12 Convention on Biological Diversity. Website accessed on April 20th 2010,
http://www.cbd.int/countries/profile.shtml?country=vn

13 Nguyen Tien Hiep, Phan Ke Loc, Nguyen Duc To Luu, Thomas, P.l., Farjon, A., Averyanov, L. and Regalado Jr.,
J. (2005)ietnam conifers: conservation status review 2084noi: Fauna & Flora Internatial Vietnam
Programme.

“Deharveng L., Le Cong Kiet and Bedos A. (2001) Vietnam. P20BRiA: Juberthie C. and V. Decu eds.
EncyclopaediB8iospeologicégome lll. (In French.)

®Nadler, T., Momberg, F., Nguyen Xuan Dang, and Lormee, N. {#808)mprimate conservation status
review 2002. Part 2: leaf monkeydanoi: FFI Vietham Programme and Frankfurt Zoological Society.

{ .
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Map 1 Ecoregions in Vietham
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Map 2 Land use, land cover and vegetation types in Vietnam
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Limestone forest idistributed on karst formations (see Map 3). These formations are concentrated
in parts of northeastern and central Vietnam, although smaller areas are distributed elsewhere in
the country. Limestone forest ecosystems are characterised by high levetsat$éd plant and

animal endemism and are considered to be a global priority for conservatidespite extensive
clearing, they still harbour mammals and birds of conservation significance, including the Owston's
civetChrotogale owstoniDelacours langufrachypithecus delacouredshanked douc langur
Pygathrix nemaeyd-rancois's langu8emnopithecus francoiand three gibbon specieshis
Wcoregiorfls also noted for high bat diversiand endemism, as well as 300 bird speciesiiting

three nearendemic and one endemic speci€s.

Montane evergreen forests, which are distributed at higher elevations, have less diverse tree
communities however, these feests are characterised by significant specielsnessand high rates
of endemsm among epiphytic andnderstoreyfloral species, notably orchidas well as reptile and
amphibian species

Vietnamhasa wide diversity of freshwater ecosystem¥iet Nam has 2,372 riveewver 10 km long
and witha perennial flowThere are 13 riversvith basirs over 10,000 km2Although less studied
than terrestrial areas, VieamQ dquatic biodiversityncludesmanyspeciesof international
importance.Fish diversity ikigh, with 2470 specieincluding at least 268 native freshwater festd
7 speies listed asationallyvulnerable(Clupanodon punctatus, Onychostoma laticeps, Bangana
lemassoni, Spinibarbus hollandi, Tor tambroides, Cranoglanis sinadgagarius bagariugRed
Book of Viet Nam, 200@) Other aquatic taxa are also likelyle diverse, butare little studied, and
asfor fish, new species are still being identiftéd

Flowing wetlands can be grped into high gradient waters and low gradient waters. High gradient
waters, which include hill streams, rapids and waterfalls, tenoetalistributed at elevations above

300 m asl.In Vietnam, hese ecosystems tend to support high levels of endemism in fish, amphibians
and insects. Low gradient waters, such as dlowing sections of streams and riveese

concentrated at elevations bew 300 m asl, and support lower levels of endemism in fish,
amphibians and insects. Karst systems are particularly important for freshwater biodiversity.
Limestone karst formations frequently contain extensive subterranean stream systems, which
support vey high levels of endemism; a large number of species are only known from a single cave
or cave system.

Vietnamalsosupports a wide variety of neor slowflowing wetlands. The total area of natural lakes
is estimated to be 20,000 ffa Peat swamps are picularly important becauséhey support
specialised organisms with localised distributions and a high degree of endéniikatural peat
swamps were once widely distributed in the Red River and Mekong Deltawware restricted to
small areas in the Meng Delta. Seasonally inundated grasslands are another important and
increasingly fragmentetabitat; they support populations of several threatened waterbirds, as well
as Wild Ric®ryza rufipogonthe wild progenitor of cultivated rice.

'®Brooks et al (200X abitat loss and extinction in the hotspots of biodiversiignservation Biology6: 90%;

923.

Y WwWF (2001) Ecoregion Profgevebsite accessed on §4April 2010,

http://www.worldwildlife.org/wildworld/profiles/terrestrial/im/im0210_full.html

¥MOSTE (1995) Biodiversity Action Plan for Viet Nam

Y ICEM, 2008, Strategic Environmental AssessmenteoQilang Nam Province Hydropower Plan for the Vu

GiaThu Bon River Basin, Prepared for the ADB, MONRE, MOITT & EVN, Hanoi, Viet Nam.

% FISTENET (2008)etnam fisheries overvievidownloaded from http://www.fistenet.gov.vn on 8 November
2006.

L Whitten, A. ad Kottelat, M. (1996lreshwater biodiversity in Asia: with special reference toVigirld Bank
Technical Paper No. 343. Washington D.C.: The World Bank.
{ -
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Map 3 Forestcover and CEPF Priority regions forconservation
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Extensive coastal ecosystems have multiple valldiet Nam has more than 3,000 km of coastline
dotted with numerous estuaries, lagoons, marshes, sand dandseaches, over 3,000 islands, and

an extensive and shallow continental shelf. The coastal ecosystems include mangrove forests in the
North and theSouth, sandy lands largely covered by Casuarina plantations in the central Viet Nam,
and limited areas o¥lelalaucaforests in the Mekong Delta region.

Mangroves were once widely distributed in the coastal Red River and Mekong Deltas but have been
vastly reduced in recent decades. Where mangroves remain intact they proadgecosystem
service<ritical tothe fisheries sector, tourism, waste treatment, navigation and for natural disaster
management, defendingoastal communities and infrastructureofn storm surges and floods.
Theseservices areof growing importance in light of sea level rise and increaseidience and

intensity of storms resulting from climate chargelntertidal mudflats and sandflats develop at river
mouths, as a result of deposition of sediment, and support important populations of migratory
water-bird species, including a number of endangered species.

Vietnam suppds an extensive protected area netwadap 4) grouped into three categories:

special use forestd(SUFsj]Table 1) marine protected areas (MPAs) and wetlands. To date, Vietnam
has 164 SUFs (including 30 national parkspraposedMPAsof which 6 are dfciallygazettedand

68 wetlandsites”.

Table 1: Numbers antypes ofspecialuseforests in Vietnam

Categories Number Area
National Parks 30 1.08m ha
69 including
Nature Conservation Areas 11 Spgiigs%ua[si tzfigavseesrvatior 1.10mha
areas
Landscape Conservation Area 45 0.078m ha
Scientific Experiment Areas 20 0.01m ha
TOTAL 164 2.3m ha (7% of Vietnam

(Source: IUCR008and ICEM 20Q7

In addition toand overlayindhe national protected area networlg, humber ofsites(including

existing protected areas)f international significance have been designated under the following
international agreements: Ramsar sites (wetlands), World Heritage Sites and Man and Biosphere
Reserves (MABS).

Table 2: Protectedites designated under international conventions

Type Number SUFs included inite
Ramsar Site 2 Xuan Thuy NR and Bau Sau (Cat Tien NP)
World Heritage Site 5 PhongNhaKe Bag NP
Biosphere Reserve 6 Cat Ba NP, Cat Tien NP and U Minh / Phu Quoc I

2L/ 9a O0HANMO 'y 9@LfdzZ GAz2zy 2F /! w9o9Qa /2YYdzyAtie oF &S8R
Thanh Hoa, Vietham

# Forested areas in Vietnam are classified as either Special Use Forest (SUFs), which include all terrestrial
protected areas, Production Forests or Protection Forests.

**|UCN (2008) Protected Areas o6+ aA & F2NJ +ASGyl YQa {dzadl Ayl ofS 5S505¢

{
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Map 4: Protected Areas, Key Biodiversity Areas and Important Wetlands
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C2fft26Ay3 GKS FTR2LIWA2Y 2F G(KS D2 &2020, ¥ipradipea C2 NB a
no more national parks or nature reserves can be created in Vietnam. This moratorium on the

gazettal of new PAs is active at the same time that an increasimiper of parks and reserves are
facingdegradation angartial declassification to allow the construction of infrastructure including

highways, resorts and hydropower dams.

[ t2aS 02 cpr 2F +ASOYIlIYQa A YL NBskBdséd on dagafoh @S NE A (0 &
plantsand vertebrates, anetworR ¥ mnu WY S@& | (KBAS hageSDékh idantdied withis | & Q
Vietnam byBirdlife Internationaf°. KBAs are defined as zones of importance for biodiversity

conservation of globally important specie8As are a useful additional tool in the consideration of

biodiversity impacts as they often inclu@eportant sites that ardocatedoutside the protected area

system.

Within Vietnam, KBAs are concentrated in certain regions: wetland KBAs in the Mektangride
coastal zone of the Red River Delta; and terrestrial forest KBAs in the Annamite mountains, the
Hoang Lien mountains, the dry deciduous forests of the Central Highlands and the limestone
formations of northern and central Vietnam. 65% of the KB#wagk lies outside the gazetted
protected area system and not subject to the saragulations and legal protection

+ASUYlIYQa O0A2RAQOSNEAGE LINPOGARSAE 3I22RA& BYR ASNBAC
national economic developmeniThe Protected Areas and Development Review, conducté@ B

througha partnership of government agencies, donor agencies and conservation NGOs-in 2002

2003® concluded thathe key socieeconomic values of Vietnam's protect areasnclude

1. Support to community development through regulating services and provision of ecosystem
products (provision of clean water, medicine, food, fuel, etc.)

2. Management of water resources (flood control, storm protection, soil erosion corim]),

3. Support to energy development (particularly hydropower)

4. Support to agriculture development (conservation of wild relatives of crops)

5. Support to fisheries development (protection of spawning and stocking aasasthe
aquaculture industry

6. Support totourism development (provision of opportunities to develop natinased
tourism)

7. Support to industrial developmeng.g. provision of raw materialandcarbon
sequestration)

8. Conservation of biodiversitgg. protection of wild gene stocksnd medicinalplants)

Substantial and persistent threats to biodiversity in Vietnaifhe national biodiversity estate in
Vietnam continues to diminish with losses to habitat, species and genetic resources. The most
significant threats are encewhment and forest and wetland clearing in areas of biodiversity value,
increasing infrastructure development, and the wildlife trade (Takdad 4.

Table 3:Keythreatsandtheir relative importanceto biodiversity in Vietnam

% Tordoff, A. W., Baltzer, M. C., Davidson, P., Fellowes, J., Ha Quy Quynh and Tran Thanh Tung (2007)
Ecosystem Profile: IndBurma Biodiversity Hotspot, IndochifRegion Washington DC: Critical Ecosystem
Partnership Fund.

% |ICEM (2003Yietnam national report on protected areas and developm&wview of Protected Areas and
Development (PAD) in the Lower Mekong River Region.
' 11
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Rank /Threat Drivers Commens
) Population pressure; economic development Interlinkedissues. External
. illeqal trade liberalisation; high urban demand; low market drivendemand is
Hx::éll?fge /trla?jga awareness; low managemgnt capacity and we increasingly replacing subsistenc
enforcement / disincentives as the root cause
Low coordination between agencies; lack of Vietnam has an increasing
(1) strategic planning and impact assessment acr  number of dams feservoirs,
Infrastructure provinces and sectors; low awareness (lack «  roads, power stations dinked
development baseline data andhonitoring) facilitieswith direct impacts on
biodiversity
Agricultural expansiohpopulation pressure;
(2 rural poverty /fuelwood; economic Particular threat tosmall pockets
Deforestation/ development / trade liberalisation; high urbar of primary forest and core areas
lllegal timber (especially international) demand; low within and outside proteted
trade management capacity and weak enforcemeni  areas of high biodiversity value

disincentives

Source Adaptedfrom WWF (2007)mplementing Landscape Conservation for Ecoregion Conservation in Vi¢t@ah
(2006) Protected Areas Policy StudyVorld Bank (2005) Vietnam Environment Monitor: Biodiversity

I A X 4 A x

Mored KFy ym: 2F xASGylYQa LINPGSOGSR I NBla KI @S
resources for subsistence and commercial purpdse8ocieeconomic conditionfuel an illegaland
widespreadwildlife trade Keydriversinclude widespread rurgdoverty, low environmental

awareness, high demarfdr wildlife productsfrom a growing middle class in urban areas

domestically and internationally, weak governance and low capacity of forest managers and
protection staff.

Table 4 Number of nationallyand globally threatened species in Vietnam (2085)

Taxonomic group Nationally threatened Globally threatenedt
Mammals 78 46
Birds 83 41
Reptiles 43 27
Amphibians 11 15
Fish 72 27

Invertebrates 72 0

Plants 309 148

* Categories Endangeredulnerable, Rare and Threatened, following Anon. (1992, 1996).
W Categories Critical, Endangered and Vulnerable, following IUCN (2004).

Infrastructure projects are planned and underwaighin or close tananyprotected ares and KBAs.
With the exception of Chu Yang Sin (SR SNR) Dak Lak, the five largest national parks in Vietnam
all contain surfaced highways forming paf the national road network and there are plans to

build a national road through CYSM®Rdropower developmerwithin or affectingPAs is also
increasingThe construction of dams in remoteountainous and often forested locations reflects
the need to site the development in areababundant water, low population density and with steep
topographyc this placesnany important biodiversity aredn the path of current and proposed

2"JUCN (2006Protected Areas Policy Study: Technical Reporest Protection Department (MARD), UNDP
and IUCN, Hanoi, Vietnam
’ 12
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developments.Tourism facilities, irrigation reservoirs and artisanal and larger scale mining are also
threats to biodiversity within PAs.

dnce the 1998010 Five Million Hectargeforestation Programme (Programme 66bjest cover in
Vietnam has in@ased Yet the expansiomf plantationsc usually monecrop exotic timbers masks
an ongoing decline in primary / closed canopy for8stween 1990 and 20Q@he area of natural
(high biodiversity) forest reduced by over 58%Rural poverty, growing population pressures and
greater demand ad higher prices from abroad, notably fra@hina and developed nations, provide
incentives for continued deforestatiofTable5).

Table5: Percentage loss of ecosysternrsVietnam

Type % loss
Forest 75
Wetland 99
Mangroves 37
Coral reefs (under threat) 96

SourceICEM 2003

Despite thenational PA systentovering some 7% of theountryandrelativelyhigh staffing levels,
weakness in the enforcemeand managemeinframeworks, leave biodiversitulnerable to
continuing degradatiofTable 5¥.

The effects otlimate changeon biodiversity Climate change is a relatively new and little

understood threat, but the negative consequences of a significant rise in temperatganpanying

increases in sea levalhanges in precipitatioandintensity of extreme weather eventhave the

potential to directly and indirectly impadtiodiversity The Intergovernmental Panel on Climate

Change (IPCC) estimates that, with a 2 to 3°C increase in temperatqre, 20: 2 F (G KS 62 NI RQ
species could be 108t Tropical zones may be especially affected dué)ehe presence of the

majority of the worlds biodiversity, (ii) the presence of large, growing and poor populations whose
dependence on natural resources is already strong and whose adaptive capacity for climate change is

low, and (iii) poor governancend the significant levels of exposure to increased climate variability

and extreme events that are predicted in these zdAdSor example tiis projected® that a 1m rise

“8\World Bank (2004%0ing, Going, Gone... The lllegal Trade in Wildlife in East and SoutheagtdilaBank

*|CEM (2003Regional Report on Protected Areas and Developnkentiew of protected areas and
development in the lower Mekong river region. Indooroopilly, Queensland, Austt&iiqp

¥ pedrono M., Ha Minh Tuan, Chouteau P., and Vallejo F. (ZB@®)s and distribubn of the endangered
Banteng Bos javanicus birmanicus conservation tragedryx 43 (4) : 618625.

L ipcc, 2007: Summary for Policymakers. In: Climate Change 2007: Impacts, Adaptation and Vulnerability.
Contribution of Workingsroup 1l to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds.,
Cambridge University Press, Cambridge, UK.

%2 Secretariat of the Convention ddiological Diversity (2009 onnecting Biodiversity and Climate
Change Mitigation and Adaptation: Report of the Second Ad Hoc Technical Expert Group on
Biodiversity and Climate Chanddontreal, Technical Series No. 41, 126 pp.

% carewReid, J(2007)Ragd Assessment of the Extent and Impact of Sea Level Rise in Viet Nam, Climate
Change Discussion Papel@EMPBrisbane, Australia.
’ 13
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in sea level would have the following impaots hatural systems and biodiversity cmmnvation

e Forests 8% of SLR inundation is forest cover or other natuegketation (including shrub and
grassland), 66% of which falls in the Mekonlylost are mangrove and melaleuca forests. 27%
of existing mangroves and 20% of swamp forest woulgdrenanently inundated, although the
affected area is likely to be much higher with estimates using topographical maps.
e \Water bodies:82.5% of the affected water bodies are located in the southern lowlands of which
71.7% are in the Mekong Delta. The inuridatwould lead to changed salinity patterns, changed
habitat conditions and productivityral changed species composition
e Protected areasand KBAe:c 2 F +*ASU bl YQa | LIINEPGSR LINRGSOGSR
level rise inundation inwhole anpart9 A 3K 2F GKS yI A2y Qa wuT VYI (A2
reserves and 11 cultural, historical aedvironmental sites are within the inundated or very high
risk zone. Two in the Mekong DelfdJ Minh Thuong National Park and Bac Lieu Nature Reserve
¢ would becompletely inundated. Of th68 wetlands of national importance identified by
MONRE, close to 50% are in the very high risk ngthel9 permanently inundated in part or in
whole (excluding MPA$) further 16coastal KBAwould be inundatet.

Monitoring of past climate changes shows tlest temperature increasebiomestend to shift.
Modelling of future climate suggests thairésts will react bymigrating to more favourable
environmental condition$. Under natural conditions, this adaptation is pibss, but where
biodiversity is hemmed into small, isolated patchediglandch 61 habitat, as is the case with most
PAs and KBAs Vietnam opportunities for migration will be limitedin some areas limate change
will also have negative ipacts onfood securityincreasngindirect impacts on natural systenas
people are forced to exploit natural resources (as the yields of food crops deflinejally, the
development of human settlements and associated infrastructure preverdstal ecosystenmfsom
migratinginland. A climate changenpact study for HCMC showed th8t. Rpredicted to be26cm by
2050)would impact on mangrove systemwith impacts increasing significtly as the sea rises
toward 1m- where ecosystem shift impossibledue to @astal developments.

3. Hydropowerdevelopment in Vietham

+AShylYQa &GN} GS3& F2N KéRNRARow& DavétopraestPRAIY Sy (i A &
(PDPVI) prepared by Electricity of Vietham (EVN) and approved by the Prime Minister in 2007. PDPVI
coversthe period from 2006 to 2015 with a long term vision to 2025 and contains information on

electricity demand forecastssavell as identification of infrastructure that will be required to meet

that demand.

PDPVI states that to 20¥%ydropower will play arimportantroleA y G KS y I { A BaKigya
up 23% of total installed capacity by 2025. It is now Bbéble .

(s}
<
(7))
Z
[

34Pilgrim J. (2007Effects of Sea Level Rise on Critical Natural Habitats in Vielnmational Symposium on
Biodiversity and Climate Chang&inks with Poverty and Sustainable Development Hane23Rlay 2007

% Gitay H., Suarez A., and Watson R. (20Dnate Change and Biodiversity: IPCC Technical Pag@py,
% |CEM (20080 Chi Minh CityAdaptation toClimate ChangeADB /ICEM, Brisbane, Australia

" ICEM. (2007)ilot Strategic Environmental Assessment in the Hydropowese&tbr, Vietnam. Final Report:
Biodiversity Impacts of the hydropower components of the 6th Powezl@@ment PlanPrepared for The
World Bank, MONRE, MOI & EVN, Hanoi, Vietham.

’ 14
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Table 6 Generation Types in PDP VI

2010 Installed  rOPOMIONOF - ogo5ingtaeq  Proportion of

Generation Type Capacity (MW) Totg;lpr::é%llled Capacity (MW) To?;g;s;%led

Hydropower 9412 36% 20,306 23%
Coal fired 6595 25% 36,290 41%

Gas fired 9072 35% 17,224 19%
Diesel / ol fired 472 2% 2,400 3%
Nuclear 0 - 8,000 9%
Imported hydropower 658 2% 4,628 5%

TOTAL 26,209 100% 88,848 100%

Despite goroportionalreduction in its contribution to overall generation capacity by 2025, the
absolute generation capacity of hydropower is expected to increase from 9,412MW in 2010 to
20,306 MW. Large and medium si@ants (i.e. > 30MW) will account for 4738 MWirdtalled
capacity, and small hydropower and pumped storage plants will accountd60 3/W* (Table 7).

PDPVI refexto 73 existing and proposetlydropower projectgMap 5) Howevermostof the
numeroussmall and medium dams proposéal each basin (e.gome60A Y v dzI y3 bg YQa
Thu Bong basiim addition to the 8 large projects listed in the PDRYH @ in the SeSan Basirin

addition to the 7 listed in PDP\Arenot included in the PDP VI.

Table7: Hydropower Development Status in PDPVI

Type Installed Capacity MW
In operation 2010 9,412
Under construction 2,296
Large planned 4,738
Other hydro (small and PS*) 3,860
TOTAL HYDRO 2025 20,306

*PS = Pumpedarage plant

%8 In addition a number of hydropower plants are under construction accounting for 2296 MW of installed

capacity.
’ 15
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Map 5 Existing angrroposedlargedams in Vietnanidentified in the 6" PDP
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4. Therelationship betweenhydropower andbiodiversity

Globally the effects of hydropower development on biodiversity are significand increasing.

¢KSNBE INB |y SaidAYlFIGiSR npZnnn fFNBHS RIFEYa 2y (KS
6,500km3ofwathlE 2 NJ mp: 2F G201 f yIFGdzNF £ NHzy2FFP hSSNI |
affected by dams, including the 8 most biogeographically diverse river syStems

The biological effects of hydropower are often difficult to disaggregate from those of othe
environmentalimpacts particularly in highly developed catchments. Nonetheless, in the most
comprehensive study to date on the effects of dams on environmental and sgsiaims the World
Commission on Dams concluded that the effects of hydropoweeldpment have had extensive
impacts on rivers, watersheds and aquatic ecosysfg(iable 8).

Table8: Contributingimpacts ofhydropower development toloss ofbiodiversity resources

Contributing Description
Impact
Direct Impacts
Loss of terrestrial habitat can occur due to flooding of reservoir site, and through th
Habitat loss development ofroads, transmission lines arahcillary infrastructure. Loss of aquatic

and riparian habitat occurs upstream due to increased water levels and downstrea
because of altered flow regimes.

Habitat Access roads and transmission lines and inundation of reservoir sites can fragment
fragmentation terrestrial habitat. Aquatic and riparian habitats can be fragmented byivar dams.
Lossof entire populations or even species has occurred when endemic species with
narrow ranges are located in the reservoir area. Drowning of wildlife during reservo
filling is a common effect. Small populations that rely on genetic transfer with
surroundirg populations and that become isolated because of habitat fragmentation
impediments to migration are also at risk of expiration or extinction.

Migration of aquatic and riparian species can be impeded by dam construefi@cts
can be especially severe for diadromous species and benthic organisms, the latter
because of their limited mobility. Terrestrial species migrations can be impeded by |
inundation area as well as access roads or power line easements.

Geneticisolation Genetic isolation of ecosystems and populations as a result of habitat fragmentatiol
of populations  impediments to migration can threaten viability of species.

Aquatic and riparian ecosystems are vulnerable t@gve species due to their dynami
nature and the availability of a natural network for dispersal. Changes to water qual
Invasive species and availability of nutrients can enhance invasive species growth resulting in reduct
propagation water movement, water oxygenation and lightmetration. Interbasin transfers of
water can facilitate movements of exotic species. Terrestrial invasive species can b
transmitted via access roads, or power transmission lines.

Indirect Impacts

Water qualitydeterioratesas a result of changes in tempgure of released flows,
Water quality  salinigition caused by reduced freshwater flows or changes to groundwater recharg
deterioration  the release of large amounts of nutrients from decomposing vegetation or soils. Aq!
and riparian habitatsad species are vulnerable to changes in water quality.

Hydrological flow Hydropower operatiorreplacesnatural flow regimeswith artificial downstream

Direct loss of
species

Impediments to
species
migration

¥ Nilsson C., Reidy A., Dynesius M., and Revenga C. (@00%).3 Y Sy (it GA2y | yR Cf2¢ wS3dA I
Large River SystemScience, vol. 308, pp. 4d58.

**World Commissio on Dams (WCD2@00 Dams and DevelopmeqtA New Framework for Decision Making

404pp
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Contributing
Impact

regime changes hydrological conditions. Flow regime is often considered to be the key drivaresine
and wetland ecosystem health. Dewatering of streams, changes in peak or low flow
pulsing of flows can have significant effects on aquatic and riparian ecosystems tha
have evolved in conjunction with natural hydrological flow reginfaysical habitat and
biotic compositionare changedreducing longitudinal and lateral connectivity,
increasing homogeneity of habitats or facilitating the success of invasive species.

Dams retain sediment, which can lead talveed sediment availability for downstream

Description

Changes to :
: mangrove and coastal ecosystems. Irregular releases of large amounts of sedimen
sediment : . . .
patterns from dams can cause erosion and result in loss of aquatic habitat through channel

simplification.

Altered flow patterns can affect downstream floodplains by changing the level and
Changesto  frequency of flooding on floodplains and overbank topping; this can have effects on

flooding regimes species that rely on some part of the flood cycle for reproduction, seed dispanshl,

availability of food sources.

The density of plant species adjacent to new storage dams and downstream river

IS reaches has been found to rebound to near{oiam levels for the first 2Q 30 years
natural : :
. . after damconstruction but then to degenerate as a result of substrate erosion and le
shorelines in . : . . : .
rinarian of species pools. Diversity of plant species adjacent to run of the river dams genera
P recovers to a higher degree but the absolute number of species is lower because o
ecosystems

narrower regulated shoreline.

Temporary impacts can arise due to exploitation of natural resources by constructic
workers. Resettlement of communities to make way for hydropower development ci
Increased result in longer termncreases pressure on natural resources in newly settled areas,
pressure on particularly when those areas are located near to important biodiversity resources &
natural resources adequate livelihood support measures are not provided for resettled communities.
Access roads and transssion line easements can open up undisturbed areas for
resource exploitation.

A reliable and large supply of water and electricity can lead to increased developme
across numerous sectors including agriculture, industry, or ugbg@@nsion. Such

development can have a range of adverse impacts on biodiversity.
SourceCompiled by the ICEM review team

Induced
development

Hydropower development has species and ecosystem level effblydropower development
affectsterrestrial, riparian and aquatispecies and ecosystems to varying degfeepecies level

effects include changes in species persistence, richness and distribution, while ecosystem level
effects include changes to ecosystem composition and funttiomtemperate zonegriparian

ecosysém diversity adjacent to hydropower reservoirs and in the downstream reaches of reservoirs
is lessvhen compared to riparian ecosystems oniompounded river¥,*®. Despite an initial

rebounding of species diversiyithin reservoirs following completion isome locationsthe long

term negativeeffects onaquaticecosystems can be sevételntropical environmentshydropower

1 Jansson R2002 The Biological Cost of Hyghmwer.Prepared for Coalition Clean Baltic.
“2Bunn S and Arthington A. (200Bgsic principles and ecological consequences of altered flow regimes for
aquatic biodiversityEnvironmental Management, vol. 30, pp. 49@2.
3 AnderssorE, Nilsson C and Johansson RIBD() Effects of river fragmentation on plant dispersal and
riparian flora.Regulated Rivers: Research and Management, vol. 16, g§9.83
*Berrez |, Haury J, and Ferreira M/DQ2 Downstream effects of a hydroelectric eegoir on aquatic plant
assemblagesProceedings of the”ﬂSymposium on European Freshwater Systems.
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development has led to irreversible losshuith aquatic and terrestriapecies and ecosystefigBox
2).

Box2: Impacts of hydropover developmenton biodiversity inSouth East Asia

The following is a summary tifree casestudies orthe effects of hydropower
development on biodiversity in South East Asia:

e Extinction of endemic speciesThree Gorges Da®RC) reduced the endangere
baiji or Yangtze River dolphin's habitat and facilitated an increase in ship traffic
finally driving the species to functionaltaction ¢ the first extinction of cetacean
species in 20 million years and one directly attriblgaio human action

e Reductions in aquatic diversity and habitatTheunrHinboun Hydropower Project
in Lao PDR which become operational in 1998 resulteldenass of riparian
habitat, forest, fish and other aquatic spedies

e Loss ofubsistence andgommercial fisheries Impactson aquatic resources in the
Nang River since establishment of the Tuyen Quang Hydropower Dam, Vietna
lead to significant populatiodeclines downstream in 32 freshwater species and
some fish spawninground$®

¢ Increased ecosystem vulnerabilityResearch undertaken on the Lancang River
region and Yuanjiang RivBxed River region of southern China (PRE&shawn
that damsthereincrease ecological vulnerability by3&imes the baseline lev&

Impacts are causeduring constructionand operation Species and ecosystem effects are caused by
a range of direcfe.g. clearing forest for roads or flooding by reservarg] indiret¢ (e.g. the impact

of itinerant workers in areas of high biodiversity)pactsduringproject consruction and

operation® The construction period can results, for example, in major disruption to flow patterns
and increases in sediment, in addition to degradation to the watershed affected by road and
transmission construction activities. The large spike in the number ofer®dan create problems

of illegal hunting and extraction of timber and NTFPhe hydroelectric dam construction adjacent

to Na Hang Nature Reserve, for example, attracted around 10,000 workers at peak time and
supporting services into the area, with afltheir housing, food, and other subsistence demarids.

**Rosenberg DM, McCully P, and Pringle C. (2@6hal scale environmental effects of hydrological
alterations: An introductiorBioscience, vol. 50, pF46751.
“ NOAA National Marine Fisheries Service (2007, September 13). Rare Dolphin Driven To Extinction By Human
Activities, Scientists FegBcienceDailyRetrieved January 15, 2010, from
http://www.sciencedaily.comreleases/2007/09/070911114747.htm
*"FIVAS (200Ruined river, Damaged livesnpacts of the Theuhlinboun Hydropower Project on
Downstream Communities in Lao PDR. The Association for International Water Studies.
“® Birdlife / WARECOD (209pmmunities eice concerns about aquatic resourcascessed at
http://birdlifeindochina.org/content/localcommunitiesvoiceconcernsabout-aquaticresourcesuyen-quang
vietnam on March 392010
9 Zhai Hong Juan et at (20(Rggional ecosystem changes under diffegasgcade hydropower dam
construction scenarios in the LR&Rte Key Joint Laboratory of Environmental Simulation and Pollution
Control, School of Environment, Beijing Normal University.
** Dudgeon D. 200Q.arge scale hydrological changes in tropical Aziaspects for biodiversitioscience, vol.
50, pp. 793306.
*LJUCN (2006Protected Areas Policy Study: Technical Reporest Protection Department (MARD), UNDP

and IUCN, Hanoi, Vietham
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The incidence of illegal hunting and wildlife trade increaskable 8summariseghe direct and
indirect effectsof hydropower developmenon biodiversity”.

Once operationalhydropower projects can prevent fish migration, lead to loss of species and cause
major productivity losseg even taking reservoir fisheries into accoufthis is especially so for
cascades of dams on one rivEish ladders and passes have been foundd ineffective in Vietnam.
Reductions in sediment and nutrients through reservoir trapping also effect species dependent on a
natural flooding and deposition regime, as it does coastal fisheries which depend on the nutrient
plume offshore from deltasFor examplehydropower projects constructed in the Central Highlands

of Vietnamand in Yunnan Province of Chig@ having a significant impact on tMekong Delta

fresh and coastal water systems through reduction in river sedimadtnutrientload >

Qumulative effects of multiple hydropower developments require special consideration

A number of hydropower projects are often developed on a single river system. The cumulative
impacts of sucltascadesequire particular attentionOne dam controls the ater up to the next

dam so that the downstream and upstream effects ovetlageveral small run of the river dams may
exceed the effects of a single large scale dam.

The relationship betweehydropower, biodiversity and climate change is a complex yet important
subject that is receiving increasing attention. There are 2 major elements of the relationship that
need to be considered: first, greenhouse gas emissions and second, cumulativedffects
hydropower and climate chrege on biodiversity (Annex 1).

Hydropower andgreenhousegas emissions Hydropower is a renewable energy source that reduces
the greenhouse gas intensity of power production. However, the situation is not clear cut for
tropical environments where reservoirs careate significant GHG emissio@reenhouse gases are
released if the forest is cut and burned before reservoir filling and from reseasficoded forests

and other organic matter decomposes. Some projegtdch flood extensive forest areas, have the
potential to emit greenhouse gases in greater amounts than would be produced by burning fossil
fuels for many years of comparable electricity generatioMany hydroelectric reservoirs flood
relatively little rest or other biomass and/or generate sufficient electricity to more than offset the
greenhouse gases which would otherwise have been produced.

Cumulativeeffects ofhydropower andclimate change onbiodiversity. Climate change is likely to
havesignificant synergistic relationships with existing threats to biodive(Sitction 2.4)
Biodiversity thais already stressed by netlimatic anthropogenic pressure, including hydropower
development, willgenerallyhave an increased vulnerability araer capacity to adapt to negative
effects of climate chang@ Increased social pressures on natural resources as a result of climate

%2 Refer Section 6 for references used in the development of this summary table

3 |CEM, 2010, Strategic Environmental Assessment of Hydropower Development on mainstream Mekong
River, MRC, www.icem.com.au

> Anderson EP, Pringle C and Rojas M. 20hsformng tropical rivers: an environmental perspective on
hydropower development in Costa Ridguatic Conservation: Marine and Freshwater Ecosystems, vol. 16, pp.
679-693.

*®Ledec G and Quintero JD. 20God Dams and Bad Dams: Environmental Criteria for Site Selection of
Hydroelectric Project®repared for The World Bank.

*® Daufresne M and Boet P. 20@Zlimate change impacts on diversity of fish communities in ri@obal
Change Biology, vol. 13, i167-2748.
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change could exacerbate such effeaithough some areas may experience certain bensiith as
increased rainfall andgicultural production Species with narrow climatic tolerance envelopes,
restricted ranges, or where impediments to migratiexist(i.e. anthropogenic barriers or habitat
fragmentation) will be most affectéd Headwaters of river systems are likely tb as climate
refuges for certain species and the maintenance of riverine corridors are important in species
adaptation to climate changes through migratiolhis thoseecosystems that are amongst the most
affected by hydropower development.

tKAa aSO0lA2y LINPOARSA AYyTF2NXIOGA2Yy 2y (GKS LR
RSOSt2LySyd adNriGS3e 2y (GKS O2dzyiNEQ& 0A2RAQ
has been sourced from twecent SEAs that investigated thdezftson biodiversityof hydropower
developmentasoutlined in the PDPYA***® No new primary research has been carried out for this
review. Ihstead it provides planners and decision makers wislgregthesisof the known biodiversity
implications of developing hydropower in Vietnayathered from previous strategimpact

assessments.

Sy i
SN& A

fot o

Thefirst SEAon hydropower in Vietnam wasarried outin 2007by ICEM for the World BanKtwas

the first to investigate the strategic implications amitigation measures relating to hydropower
planning and biodiversity conservation. The SEA covered 60 of the 73 large dams planned in nine
bashs highlighted for development in thé"@DP The 60 projects included 54 not under
construction and a further 6 approved dams, where construction had begun, but were dams
considered too important to not evaluatdheremainingl3large projects weralready under
constructionand soless open tanfluence ofthe SEA although recommendations on operations

and management dfall) hydropower projects were provided

The PDP VI, in covering only 73 existing and planned large diamst incude the growing number

of existing and plannedmaltmedium damswvhich now feature in all the basins described in the SEA.
Therefore the SEA was also unable to include them in the national assessawary to the lack of
reliable and accurate data, astleernumber of smaller dam#hich were progressively being added
to power plans on an ad hoc basisvento provincial planslready approve No overall listing of
existing and planned large, medium and small hydropower projects in Vietham is avaiablE\WYN

or MOIT.

Zone of influenceasssessmenépproach:This SEA pioneered a new approach to assessing the socio
economic and environmental impacts, the basin and national level, of multiple dams, throumh

* Gitay H., Suarez A., and Watson R. (20Dnate Change and Biodiversity: IPCC Technical Pag@py/,

% |CEM. (2007Rilot Strategic Environmental Assessment in the Hydropowes&aibr, Vietnam. Final Report:
Biodiversity Impacts ohe hydropower components of the 6th Power Development Piapared for The
World Bank, MONRE, MOI & EVN, Hanoi, Vietham.

*¥Soussan J. et al (2009rnessing Hydropower f@evelopment: A Strategic Environmental
Assessment for Sustainable Hydropower Development in Viestackholm Environment
Institute (SE), Stockholm, Sweden

% At the time of preparation of this Volume, development of the next cycle of national hydropplaening
was underway through PDPVII. Discussions with EVN staff involved in the preparation of PDPVII indicated
that the river basins to be affected by hydropower development were unlikely to change significantly from
those identified in PDPVI; howeven details of the content of PDPVII were available for use in the
analyses contained in this Volume.
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Zones of Influence (ZOl) methodol&®3 projects, in two basing Vu GiaTu Bong and Dong Nai
where detaibd dataon the damswvas availablewere assessed usingahapproach The impacts on
river basins in Vietnanrdm hydropower projects weranalysed through a consideration of the
effects h the area inundated by the reservoir andlwn a wider ZOthat took into account the
construction of ancillary infrastructure, changes in resource use by local communities, and the
associated upstream and dowmnsam effects of dam operatiorzor the renainder of the projects,
where reliable, detailed data sets were unavailagieoverview, riskbased assessment was carried
out. TheSEA used a twtier method to provide detailed assessment were possibledist to
included an indicative assessmentladisins which lacked sufficient or accurate data.

River basin assessment approade 6" PDP groups the 73 large scale projects by three geographic
zones: North, Central and Soutfihe ICEMWorld BankSEA studied assemblages of dams at the
basin levek an essentiaimethod forindentifyingcumulative impacts on natural systems.

The overall categorizath of biodiversity risk wasalculated through consideration of the

biodiversity values of the basin (terrestrial, freshwater and secionomic) and théiodiversity

impact. One (1) represents the highest concern (high level impacts to high biodiversity values) while
four (4) represents the least concern (low impacts to low biodiversity values). All basins were
assesseas being of very high, high or moderate concern. No basirfevesl to be oflow or no

concern.

The SEA concluded that river basins where biodiversity is at highest relative risk from hydropower
development are the Ba, Da, Dong Nai and Se San. The-Ganl®@hay, M&hu, Srepok, Tra Khuc
Huong and Vu Gidhu Bon river basins are subject to slightly lesser risk but include specific zones or
hot spots where potential cumulative and project specific impacts on terrestrial and aquatic
biodiversity may be sigfi¢ant (Tables 9, 10 and 11).

Table9: Results ofassessment obasinLevelhydropowerimpacts

Terrestrial Socieeconomic — . Overall
. o . Freshwater Biodiversity e
Basin biodiversity o . value of : classification
biodiversity value - . impact
value biodiversity of concern
Ba Very High Very High High Very High 1
Dong Nai Very High Moderate Very High Very High 1
Se San Very High High Moderate Very High 1
Da Very High High Very High High 1
Hfsgg Very High Moderate Low Moderate¢ High 2
Ca Very High Very High Low Moderate - High 1-2
Lo- Cam Very High Moderate High Moderate 2
Chay yHig g
Ma - Chu Very High High High Moderate 2
Srepok High High High Moderate 2

®'Volume V of these SEA synthesis and training manuals contains the full ICEM / World Bank SEA including
detailed explanation of the assessment methodglog
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Vu Gia
Thu Bon

Source: ICEM 2007 *Huong- Lac basin is not in the origin@EM SEA, but is included here following
assessment of projects in the SEI STeation3.2.2

Very High High High Very Higf? 1

Table10: Number of KBAs in each of the major basins targeted for hydropower development in the
6™ Power Development Plan

Basin Number of KBAs*
LoGamChay 11
Da 3
Ma 6
Ca 2
Vu GiaThu Bon 7
Ba 4
Se San 5
Srepok 9
Dong Nai 12
Huong- Laé&® No data from the SEA

Source: ICEM 2007 Note: * = figures include KBAs that partly overlap \vith basin.

Tablel1: Relative levels of endemism among the majoasins targeted for hydropower
development in the 6th Power Development Plan

High endemism Moderate endemism

(i.e. flowing directly into the South China See (i.e. flowing into the Nanpangjiang, Red or
Mekong River)

Ma Lo-GamChay

Ca Da

Vu GiaThu Bon Se San

Ba Srepok
Dong Nai

Source: ICEM 2007

®2The level of risk for the Vu Gidhu Bon River Basin was increaseith subsequent more focussed SEAs:

Starting as Moderate under the original ICEM SEA, then changed to Very High following the cumulative analysis
of the ICEM SEA of hydropower in the VGTB basin and the SEI SEA

®No figures available from the SEA on thasin
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Themethodologyused in the 2009 SE®nducted bySEFor ADBbuilt upon that which was
developedby ICEMfocussing on the socienvironmental impacts of directeservoitinundation and
indirect impacts associated with the ZOhe replication of the ZQinethodologyby SEtdemonstrates
that one SEA can influence subsequent SEAs. TheuBiflocusedits ZOlassessmenbn 21

projects, giving the SEA lessveragethan the previousstudy but atslightlyhigher resolution, by
refining the ZO&nalysigprocessThe 21 projects were chosen (using the same igatas in the ICEM
SEA) through an analysis of whitdims werédépen to influenc®i.e.planned, but noapproved or
underconstruction.

It is important to note herghat in the space of -8 yearsbetween the two SEARe number of

dopen to influence dantsdroppedfrom over 54to 21 ¢ demonstratingthe scale and speedf
development in this sectqfTable 12) This trend and theontinuallyexpanding nature of
hydropower plans in Vietnarfeven once approvedjighlights the importance of conducting regular
SEAs which look back on the effects of implemgoiteand forward with a sharper capacity to
project future trends.

This section wilfocus onthe 21 large hydropower projectsddressed ithe SEI SEA, but stirough
the basin level approach developéuthe 2007 ICEM SEWap 5 and Tablé2)*. Projectsalready
operational or under construction &ve excluded from consideration in the analyse#e results of
those two strategi@ssesments are indicativenly showing broad trends and ranges of impact
because of the mangther existing and planreehydropower developmergnot considered.
Inevitably,were all hydropower projects planned for each basin taikg¢o accountthe full
cumulative impactwould begreater.

Table12: Targethydropower projects

Basin Number of¥2 LIS y

AY T RBEMEDPY Target Projectsn the SEI SEA

Vu Gia Thu Bon 8 5: Song Bong 2, 4, 5 and Dak Mi 1 and 4
Dong Nai 12-14 2: Dong Nai 2 and Dong Nai 5
Ba 5 1: Vinh Son 2
Ca 2 1: Khe Bo
Da 7 4: Lai Chau, Ban Chat, Huoi Quang and Nam N
Srepok 4 1: Srepk 4
Huong(& Lac) 1+ 1: A LuoiNot
Se San 6 1: Se San 3
Ma Chu 4 3: Hua Na, Trung Son and Hoi Xuan
Lo- GamChay 4 2: Bac Me and Nho Que
TOTAL 54+ 21

® |CEM. (2007)ilot Strategic Environmental Assessment in the Hydropowes@&uibr, Vietnam. Final Report:
Biodiversity Impacts of the hydropower components of the 6th Power DevelopmerPfipared for The
World Bank, MONRE, MOI & EVN, Havigtnam.
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The direct effects of hydropower development on biodiversity are significa@dnsistent witithe
ICEM SEA, the SEI assessment found higaintpact of hydropower development on the natural
resource base and integrity bfodiversity in the Z@ isconsiderable The assessment of these risks
is presented here through the analysis of potential intpamn forest and aquatic resources and risks
assotated with thedegradation of biodiversity in the Zones of Influence. It is possiblaetatify
options to mitigate somef these risks Other risks would have irreversible consequences.

8,083 ha of PAand KBAs would be inundated by theldadge hydropoweprojectstargeted in the
SEI SEAANn additional 413,435 ha of PAs and KBAs would be indirectly affected through the
construction of ancillary infrastructure, changes in resource use bydooainunities, and the
associated upstream and downstream effects of dam opergfibap Sand Tabled3 and14).

These target projects represematsmall part of the total planned hydropower development

throughout the countryg i.e. less than half the promed hydropowercapacity contained in the

PDPVJland an unknown numbeaf additionalmedium and small hydropower projects proposed in

provincial power development plansach with its access roads and transmission infrastructune. T

overall effects on hidiversityof this massive hydropower development effort will be significant

Ay@2t @ay3a | G241t GNY yaTF2 NI drdsRaging ffargé e@nenfstoli A 2 y Q &
its terrestrial systems

The Zones of Influence contain substantial amfa®rest, with a total of 681,576ha that includes
534,995 ha of mature natural forest, 109,197 ha of immature or regenerfiiegt and 37,384 ha of
plantations. Forests represent an important land use category in #lleaZQdsincluded in the
scenari analysis. They are the dominant produciaed resource category in mogtojects
representing over 75% of the Eérea in 17 of 2projectsonce the category of grasslands,
shrublands and rocky mountains are excluded.

Table13: Areaof zone ofinfluence andreservoir created by eactargetproject

Name Area ZOI (hp Area Reservoir (ha
A LuoiNot 32,061 2,585
Bac Me 139425 13,673
Ban Chat & Huoi Quang 166,735 7,129
Dak Mi 1 & Dak Mi 4 119226 1,934
Dong Nai 2 67,164 1,972
Dong Nai 5 58,249 375
Hua Na 44,742 1,712
Khe Bo 27,320 1,531
Lai Chau & Nam Na 351,995 13,887
Nho Que 3 84,078 132
Song Bung 2 & Song Bung 4 & Song Bung 5 90,713 5,888
Srepok 4 77,030 1,027
Trung Son & Hoi Xuan 106,826 1,464
Upper Kon Tum 111,364 1,542
Vinh Son Il 35,082 55
Total 1,512,010 54,906

SourceNew GlShased analysis carried out for this review manual based on ICEM and SEI maps / data.
Where two or more dams are grouped together and given a single score it is because the ZOl and / or
reservoirs overlap
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Tablel4: Sum ofarea ofreservoirs andZOlsin eachbasin

Basin Reservoir Area (ha ZOls Area (ha
1.Ba/ Kone 55 35,051
2.Ca 1,531 27,895
3.Da 21,017 518730
4. Dong Nai 2,346 125414
5. Huong(Lac) 949 32,031
6. Lo- Gam Chay 13,805 223406
7.Ma¢ Chu 3,176 150993
8. SeXan 1,542 87,087
9. Srepok 1,027 77,030
10. Vu GiaThu Bon 7,822 195553
Other ? 26,069
Total 52,265 1,499,259

Source As for Table 13

Cascades of dams on erbasin or a project floodingdegradingfinal refugescan threaterthe
survivalof specieghat are endemic and or range restrictedi(e. being found in single mountain
range,protected area or river basirmainly fish, but alssomereptiles, amphibians, birds and
mammals(Table B).

Tablel15: Hydropoweranddistribution of selectedhighly rangerestricted endangeredspecies
Minimum No. of

Endemic large Projects
Planned in Basin

Status Range

Species Range / basin =~ Number (IUCN) restricted

Javan rhinoceros Cat Tien NP /

Rhinoceros . . <10 CR* Yes No 14
. Dong Nai basin
sondaicus

Tonkin snuknosed Ha Giang & Tuye

monkey
Rhinopithecus Quang/ La C_:am 150-200 CR Yes Yes 4
Chay basin
avunculus
Ninh Binh, Hoa
5St I O2 dzNJ Binh and Thanh
Trachypithecus Hoa / MaChu <300 CR Yes Yes 4
delacouri basin

CucPhuong Catfish

Parasilurus CLE Sibeng| NP' DD DD Yes 4
. Ma-Chu basin Yes
cucphuongensis

*CR = Critically endanger&DD = Data DeficieffUCN Red List 2009)
Source: ICEM: 200World Bank Environment Monitor 200&ndIUCN 2009
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Underestimating the national cumulative impacts of hydropowerhe SEAs upon whithis review
isbased provide the first comprehensiamalysiof impacts ohydropower on biodiversity in
Vietnam.However it isimportant that decision makers understand théiese SEAs represent a
significantunderestimation of the inpactbecause

1. TheSEAs looked only aINR 2 SOl & dp&nicddfluencé NBEi ¢ i KS GAYS GKS
were conducte¢not those already approvedinder constructionor operational. For the SEI SEA
this meant analysis afnly 21 of 73 large projects in the PDP. ¥urther, the majority of those
project arenow under construction or operational

2. When the SEAs were written thetert of the additional small ad medium dams was rio
appreciated Today it isknown that there are numerousa$é many ag00in some basinssmall
and medium damger basinalthough a full analysis of provincial PDPs has not been conducted

Thefull impactof hydropower on biodiversityin Vietnamwill be significantlygreaterthan estimated

in the pilotSEAs osummarised irthis synthesigeport. Taxonomic diversity aretosystermnintegrity,

at the basin level and nationally, are in constant state of degradation resulting from the impacts of
multiple damsg an issuenot fully understoodbr appreciatecamongall stakeholderdecause of the
absence of overall strategic analysis ¢fpabjects in the pipeline for all basins in the countfis
knowledge gajmighlights the need for SEASs, for regular SEAs, including monitoringeaddor
decision makers tase SEAools in their planning. The pace, scope and scale of the hydropower
development in Vietham post publication of the two SEA implies that these pilots, and the
information they present, has not been fully assimilated by those responsible for the planning and
approval of hydropower dams at the national leaeld that their infuence has been minimal

The following sectioprovidesfour examplesof basin level impact assessmentéese basins were

first assessed ithe ICEM SEi 2007and2 years later theNB Y Ay Ay 3 W2 LISy G2 Ay T o

were assessed again by the SEI. SBA highlighted basins bring together the findings of both SEAs
andone other-the ICEM SEA of the Vu Gia Bong Rer Basin

Due to the extent and speed of dam development ietvam, the current level of impacts of
hydropowerin these basinsn biodiversity is likely to be greattran those three assessment found
and if allprojectswere considered rather than just some of the laggees in the pipelineA synthesis
of assessmets for the six other basins indentified in the SEAs (T&pisavailable as an annex in
Volume V of this ndew.

() Ba River and Kone River Basin{syery high biodiversity risk

The Ba Basin forms part of the Central Annamites, a mountainous aceatofl Vietnam that is
recognised internationally as an area of outstanding biodiversity. To the north of the basin is one of

+AShylIYQa Y2480 AYLERNIFYyGd t! GXOMGEhSE EBGMKERK S O2y (A

system contains one national park,@nature reserve and two KBfAdap 6). The basin also
contains Ea SNature ReserveKrong TraNatureReserveand A Yan Piature Reserve, hich are
also important for biodiversity and each has a nearby hydropower project approved or under
construction.

The Ba Basihasmany rare mammals including three which are endemic: Yetloeked Crested
GibbonNomascus gabriellagaurBos gaurusGreyshanked Dou@ygathrix cinereand Large
antlered MuntjadMiuntiacus vuquangensand forms the Kon Tum Plate&mdemic Bird Area, and
supports sixestrictedrange bird specie®
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Freshwater values in Ba Basie amongst the highest in Vietnanilhe basin iglobally important
site for the conservation of amphibian diversity as well contairindgemicfish specis. The KKKCR
complex supports a number of amphibian species endemic to the Annamite Moufitains

Natural resourcedn the basinare important to local communities, including river fisheries and local
forests for the collection diorest productsand firewood.

Of the five projects proposefr this basinn the PDPVI, four are located in or near PAs. The Vinh
Son |l project is located in close proximity to the #IGR landscape. There is potential for extensive
cumulative impact®f many projectsvithin the Ba Basin.

Table 121mpacts ofassessed ydropower in the Ba River Basin

No. of hydropower projects proposed in PDRovithe basin 5

No. ofhydropower projects considered most recentanalysis 1 (Vinh Son 1I)
No. and area (ha)f KBAs)affected by ZOI 1/2,165

No. and area (ha)f PAs) affected by ZOI 2/1,298

No. and area of KBAs/PAs inundated by reservoirs 0/0

Source: Based on data from the ICEM and SEA SEAs

The reservoir of the Vinh Son Il target project will not affectRAg or KBAirectly via inundation
However, this project has a ZOlI of 35,226ha that will impact on three important areas for
biodiversity. The ZOI will impact 410ha of Kon Cha Rang Nature Reserve, 888ha of An Toan Nature
Reserve and 2,165 Tram Ldpakiong KBATable 12. It is importantto highlightthat Vinh Son Il is

on the border of the KonBasin,adjacent to the Ba Basin, with the PAs and KBAs being partially in
the Ba and partialljn the KoneBasins(Map 7):

% Tordoff J. et al (2002pourcebook of Existing and Proposed Protected Areas in Vietnam: Second Edition
BirdLife / MARD / World Bank & The Royal Netherlands Government
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Map 6: Hydropower development andbiodiversity Ba river basin











































































