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Executive Summary

1

2)

3)

4)

5)

6)

Between April 15 and May 15, 2000 a community-based study of the downstream
environmenta and socio-economic impacts of the Ydi Fdlsdam in Viet Nam

was conducted in all the villages situated dong the Se San River in Ratanakiri
Province, Northeastern Cambodia. 59 villagesin 15 communes and four digtricts
were surveyed. People from nine different ethnic groups participated in the

survey, and men and women were interviewed in separate groups.

It was determined that approximately 20,000 people in 3,500 familiesin

Ratanakiri Province have experienced serious ecologicd and socio-economic
impacts as aresult of the over US$ 1 billion Ydi Fals dam, which is expected to
produce 720 MW of power and is Situated on the mainstream Se San River
approximately 70 km from the border with Cambodia. Construction of the dam
began in November 1993, and is expected to be fully commissioned by 2001, with
some dectricity being produced beginning in 2000.

Local people first observed negative impacts from the Ydi Fals dam in late 1996,
when large amounts of water were released from the dam’s 64.5 km2 reservair,
causing massive downstream flooding in Ratanakiri. Since then, rainy season
flooding believed to have been caused by water rel eases from the dam has
damaged agricultura crops and flooded villages dong the Se San River in
Ratanakiri every year, dthough floods in the upper part of the basin being have
been much less severe than those in lower parts.

Locds have aso been impacted by irregular dry season water leve fluctuations,
which are characterised by extreme highs and lows, and rapid changes in water
levels. Massive surges of water over 2 metres high have caused serious damage
downstream, including large amounts of riverbank erosion. Dry season gardens
have been flooded, and a number of other dry season activities, including gold
panning and foraging for food and fishing have been saverdly disrupted. At lesst
32 people have been drowned because of rainy and dry season flooding caused by
the dam, and large numbers of livestock have drowned.

Thewater quality in the Se San River has serioudy deteriorated, athough it is not
yet clear why, sSince no detailed water quaity surveys have been conducted.
However, it gppears that the water qudity problems have originated with the Ydi
reservoir, which may be contaminated with toxic blue green dgae, or possibly
other toxic dements. The river has become turbid and smells bad.

Loca people report that serious human health problems have resulted from
changes in water qudity in the Se San River, which loca people bath in and

drink. Although it is not entirely clear how many people have died as adirect or
indirect result of changesin water qudity, locas report that 952 have perished
since the problems began over four years ago, and that water quality has been the



cause of dl or mogt desths. Many others have survived river associated allments,
which include itchiness, bumps ad eye irritation after bathing in the water, and
stomach problems, respiratory problems, throat and nodril irritation, dizziness
and vomiting after ingesting the water. Massve amounts of domestic animas
have adso died since the water quality problems began, dthough it is difficult to
determine to what extent death has resulted from declines in water quality.
However, wild animals have been aso been found dead near the Se San River,
and villagers are convinced that most domestic animal deaths are associated with
declinesin water quality in the Se San River.

7) Irregular fluctuationsin the Se San River have serioudy affected riverine
vegetation, birds, reptiles and various agudtic life forms whose lifecycles are
dependent on the natura rhythm of the Se San River.

8) Nativefish, fish habitat and riverine fisheries have been severdy impacted by
changes in the hydrologica regime and water qudity. Fish caiches have
reportedly declined dragtically, which has badly affected villagers, who are highly
dependent on fishing for food and income.  Although dl fish species have
gpparently been impacted, large fishes may have apparently been affected more.
Fish diseases have dso increased. The rapidly risng waters, which occur without
warning, have washed away large numbers of fishing gears and boets.

9) The overdl downstream impacts of the Ydi Fals dam have severdly disrupted
human livelihood systems aong the Se San River. Therefore, loca people have
had to increase wildlife trading, the collection of non-timber forest products, and
generd forest exploitation. The imbalance caused by dam impacts has negatively
affected terrestria resources, since local people have few aternatives.

10) Although both men and women have suffered a grest deal, women have
reportedly been impacted more than men, and are especially upset about the
impacts. Indigenous women appear to have been affected more than ethnic Lao
women, dthough al women have been grestly affected.

11) More research needs to be conducted, especialy with regards to water qudity
and human and animd hedlth. 1n addition, more studies regarding the impacts of
the dam on wildlife and fisheries need to be conducted, and there isa critical need
for additiond research regarding the impacts of the Ydi Falsdam in the Se San
River Basin in Stung Treng Province, and parts of Viet Nam below the dam.

12) The peopleliving dong the Se San River in Ratanakiri Province are suffering
immensely, and many demand that the dam be broken. More than anything, they
long for the Se San River to return to norma. They dso fed that they should be
fully compensated for the impacts that they have experienced, and that if impacts
cannot or are not aleviated, they should receive compensation on a continua
bass. They are adamant that the Se San 3 dam, which the ADB is planning to
fund 20 km downsiream from the Ydi Falls dam, should not be built.



Figure 1.
1) Introduction

Lage-scae hydropower development is wdl known for causng serious
environmenta and socid impacts the world over (McCully, 1996; Goldsmith and
Hildyard, 1984). While conddering the impacts of hydrodectric dams is dready
complicated when a large dam is Stuated in the same country where its impacts are being
fdt, the Stuaion becomes even more complex when a hydroelectric project is located in
one country, but many of its mogst serious impacts are being fdt in another (Barrow,
1998).

The Se San River is one of the largest tributaries of the Mekong River. With its
origin in the Centrd Highlands of Viet Nam and the southenr-most part of Laos, the
mighty river flows through mountainous aress in Viet Nam's Dak Lak, Gia La and Kon
Tum Provinces before entering northeest Cambodia, where it moves into reativey
lowland aress. It winds from east to west through Ratanakiri Province and into Stung
Treng Province, where the Sre Pok River, another large tributary of the Mekong River,
converges with it. The widened river then continues east until it flows into the Se Kong
River, which itsdf intersects with the Mekong River not far downriver a Stung Treng
town. The Se San Basn has a drainage area of 17,100 km2, including 11,000 km2 in
Viet Nam and 6,100 km2 in Cambodia (ADB, 1995). The Se San and Sre Pok Rivers
contribute 10.4 percent of the flow of the Mekong River a Stung Treng town (Hacrow,
1999; TERRA, 19993), and the Se San, Sre Pok and Se Kong Rivers provide 16.7 percent



Figure 2. Ratanakiri Province



of the Mekong River flow a the provincid capitd of Kratie, which is stuated
downstream from Stung Treng town (TERRA, 1999b).

In November, 1993 the congtruction of the 720 MW Yadi Fals dam began on the
Se San River in Gia La Province, centrd Viet Nam (Vietham News, 28 July 1998),
aoproximately 70 km upriver from the international border with Cambodia (see Figure 1).
The cogt of the dam, which is the largest ever built in the lower Mekong basin, has been
esimated to be US$ 1 billion (Quinn and Dapice, 2000), and the Russan and Ukraine
Governments are the main financers of the project, dong with the Government of Viet
Nam. Other countries, such as Switzaerland, Sweden and Japan have provided technical

support, and the Interim Mekong Committee helped plan and coordinate the project
(TERRA, 1999h).

By a least mid-1996 the Se San River was being manipulated and held back for
congtruction purposes, and the main dam was closed and its 64.5 km2 reservoir began
filling up in 1998 (Vietnam News, 28 July 1998). However, the hydropower facility has
only just begun operaiing (BBC Worldwide Monitoring 2000; Deutsche Presse-Agentur
2000), and dl four of its turbines are not expected to be fully functiona until 2001
(Quinn and Dapice, 2000). Still, the closng of the dam, and subsequent irregular releases
of large amounts of water from its reservoir downriver, have serioudy dtered the
hydrologicd regime and the water qudity of the Se San River downgream from the dam.
Unusud and dramatic fluctuations in river levels dong the Se San River have caused
maor downsream environmentd and socio-economic impacts in Cambodia  These
impacts have been especidly serious for the many indigenous peoples living dong the Se
San River in Ratanakiri Province. However, until very recently the condruction of the
Ydi Fals dam has recaved little regiond or internationad press coverage, and little is
known about the dam in Cambodia There are four Didricts in Ratanakiri Province
Stuated adjacent to the Se San River. O Yadao is approximatdy 70 km from the Ydi
Falls dam, Andong Mess is about 110 km away, Ta Veng is gpproximately 150 km from
the dam, and VVoen Say is estimated to be 200 km from the project.

This report summarises the results of a fidd survey of dl the villages stuated
adjacent to the Se San River in the four digtricts of O Yadao, Andong Mess, Ta Veng and
Voen Say, in Raanakiri Province, Northeast Cambodia (see Figure 2).  Fifty-nine
villages populated by peoples from 9 different ethnic groups were surveyed over a 21 day
period between April 25, 2000 and May 15, 2000. Four additiond villages Situated aong
a mgor tributary of the Se San River, the O Lday Stream, in Kok Lak Commune, Voen
Say Didrict, Ratanakiri Province, were briefly surveyed on May 23-24, 2000, as they are
adso afected by severe changes in water levels in the Se San River. The Fisheries Office
and the Agriculture, Fisheries and Forestry Department, Ratanakiri Province, initiated the
sudy. Locd representatives of Virachey Nationa Park, Minigry of Environment, the
Ratanakiri  Provincid Rurd Development Depatment and the Ratanakiri Provincid
Police Department aso participated in the survey, as did various district and commune
levd government officids, and large numbers of rurd people. Oxfam and Padrigu
Conaultants (Sweden) provided funding for the sudy, and the NonTimber Forest
Products (NTFP) Project, Ratanakiri Province, hel ped facilitate the research.



2) Methodology

The methodology used to conduct the field survey of the downstream impacts of
the Ydi Fdls dam in Viet Nam on the Se San River in Ratanakiri Province was based on
techniques commonly utilised in Repid Rurd Assessment (RRA). The survey team
atempted to facilitate the participation of loca government officids and villagers in dl
aspects of the study. However, due to the large number of villages that needed to be
vidgted during the survey, it was impossble to be fully paticipatory in dl aspects of the
sudy. Nevertheess, specid care was teken to be cultudly sendgtive during fied
investigations, and loca counterparts able to speak Jarai, Tampuan, Kachok, Brao, Kavet,
Kreung, Lao and Khmer facilitated interviews using al the locd languages of the people
interviewed, with the exception of Chinese.

A preliminary plan for the sudy was prepared in February 2000, after the Fishery
Office of Ratanakiri formdly requested assstance in conducting a village-level survey of
al the communities Stuated aong the Se San River in the province.

A literature review related to hydropower development in the Se San River Basin,
and paticularly downstream issues related to the Ydi Fdls dam, was conducted in March
and early April 2000, in preparation for the fidd survey. A draft questionnaire for the
sudy was adso prepared at the time, based on knowledge of locd circumstances and
avalable information regarding the reported impacts of the Ydi Fdls dam in Ratanakiri
Province.

On April 24, 2000 a pre-study planning workshop was held a the Ratanakiri
Province Agriculture, Forestry and Fishery Department in Ban Lung town. Members of
the sudy team, as wel as didrict government representatives and senior Agriculture,
Forestry and Fishery Depatment officids from Ratanakiri Province, paticipated in the
workshop. Logigticd and financia issues related to the study were findised, and the
content of the field study questionnaire was reviewed and agreed upon by all.

On April 25, 2000 the principd study team of 12 people, including three women
and four indigenous peoples originaing from the Se San River Basn in Ratanakiri,
travded to the fidd. The dudy team conducted the firg village interviews as a single
group, usng the agreed upon questionnaire. The three women in the group conducted
interviews with femde villagers separady from the nine mde membes  who
interviewed village men. After having conducted the firg st of interviews in Lom and O
Kop Villages, Andong Meas Didrict, it was clear tha while the questionnaire was
generdly suitable for the purposes of the study, it required some dterations in order to
make it smple enough to be useful for interviewing indigenous peoples. For example,
some questions were found to be repetitive, while others that required villagers to
quantify the monetary vaue of impacts proved to be largely unworkable in the primarily
subsistence-oriented villages in the study area.  Moreover, it soon became evident that the
Ydi Fals dam has been causing impacts dong the Se San River in Cambodia for longer
than had previoudy been recognised. This made it necessary to dter the questionnaire
further to congder this critical point.



The full team then separated into two teams. Each independently visted different
villages dong the Se San River. In each village, each of the two groups further separated
into two sub-groups based on gender. In each village vidted, as many men and women
as were avalable were interviewed in single groups based on gender. In other words,
two interviews were conducted smultaneoudy in eech village — one with the women and
one with the men. The questionnaire used for interviewing both groups was the same,
dthough some questions had to be varied to fit the linguisic and culturd Stuations in
individua communities  Moreover, the individud cepacity of different villages and
ethnic groups had to be carefully consdered during the interview process. Twenty maor
guestions were posed in each interview, dthough each mgor question included a number
of more detaled questions embedded within it. ~ An English trandation of the
questionnaire used is included as Annex 1, dthough it should be noted that additiond
guestions were added in the field, and some were removed as well.

In addition to vidting villages the survey team collected anecdotal information
about a number of villages that were reportedly impacted by the Yai Fdls dam, but had
dready moved away from the Se San River due to impacts at the time of the study, or are
gtuated in Stung Province. These communities were not visted.

After completing fidd invedigaions, the whole survey team met and reviewed
the results of the research. After the basic conclusions of the study had been agreed
upon, the survey data was compiled, and Khmer and English language versons of the
report were prepared. During the reporting phase of the study, the survey team solicited
comments and expert opinion from sources in various fidds in order to improve the
accuracy of the survey reaults, as wel as the analysis of the survey esults. However, it
should be noted that it was not possible to receive exact and entirdy accurate Satigtics in
some of the villages vidted, because some things could not be easly recdled four years
after the fact, and no records had been kept a the village, commune or didrict levels
Therefore, some datistics may represent dight overestimates, while others are likdy to
represent underestimates.  In most villages, locas suggested that the datidtics they
provided were more likely to represent underestimates than overestimates. We tried, of
course, to get the most accurate information possible, and we beieve that most of the
data collected is rdatively accurate and “in the ballpark”.

3) Results

3.1) General Information About the Human Population Living Along the Se San
River in Ratanakiri Province

Although it has not been possble to determine the exact number of people living
adong the Se San River in Ratanakiri Province, it is estimated that dmost 20,000 people
included within approximately 3,500 families are presently living dong the river.  While
the femde population in ethnic Lao villages is much higher than the mde population,
there are generdly more maes living in Jara, Kachok, Tampuan, Brao and Kreung
communities. There are nine different ethnic groups living dong the Se San River in
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Ratanakiri Province, the smadlest of which is ethnic Khmer. There are no predominantly
Khmer villages located dong the Se San River in Raanakiri, dthough there are a few
Khmer Kho villages located next to the Se San River just downstream from Ratanakiri in
Stung Treng Province. Only one ethnic Chinese village is found in Voen Say Didrict
(see Table | for details of demographic breskdown of the human population located dong
the Se San River in Ratanakiri).

3.2) Irregular Hydrological Patterns Along the Se San River in Ratanakiri Province

People from dl the communities Stuated dong the Se San River in Ratanakiri
Province have reported that the hydrologicad regime of the river has been very irregular
gnce October and November 1996, when a massve flood occurred in dl the
communities next to the Se San River in the province. Hime and Nhem (1997) reported
that floods in September 1996 were caused by a tropica storm centred over the top of the
watershed in Viet Nam and Laos However, long after the effects of that storm had
subsided, there were even more intense floods in October and November (Hime and
Nhem, 1997). A large amount of agriculturd land was inundated, causng a massve
amount of damage. While villages Stuated adjacent to the upstream part of the Se San
River in Ratanakiri were flooded for only 36 hours, villages in lower parts of the basn
were inundated for many days. It is beieved that the massve and rapid floods thet
occurred in October and November (water rose many metres over just a few hours) were
the result of water releases from a diverson dam built to facilitate the congtruction of the
man Ydi Fdls dam. It is not entirdy cear why such a large amount of water was
rdleased from the dam, since Viet Nam did not report the releases. However, the
headman of a village in Andong Mess Didtrict, who vigted the dam dte in Viet Nam and
has friends living near the dam, reported that the dam broke because the high qudity
Japanese cement that was supposed to be used for its congtruction was sold by the dam
congtruction managers, who replaced it with low qudity Vietnamese cement. This low
quality cement was apparently not strong enough to hold the dam together. Government
officids in Raanakiri Province beieved, a the time of the floods, that they had resulted
from water releases from the Ydi Fals dam (Hime and Nhem, 1997).

Apat from causng a massve amount of damage in Cambodia including some
human drowning and a consderable amount of domestic anima drowning, villagers from
Se San Commune, O Yadao Didtrict, reported hearing rumours that at leest 30 villagers
living dong the Se Sen River in Viet Nam were d<o killed a one location during the dam
associated 1996 floods. These villagers were gpparently digging for gold near the Se San
River when massve amounts of water began flowing downstream. Unable to run away
quickly enough, they climbed trees to try to escape the flood. However, since they had
been digging under the trees that they climbed, the roots were weakened, and as the water
rose, the trees toppled over, causing everyone to drown. It has not been possble to
obtain more detals regarding this incident, and villagers are unclear as to exactly where
the tragedy occurred.

Although the rainy season floods of 1997, 1998 and 1999 were not as severe as in
1996, rainy season flooding over the last three years is believed to have been a lesst
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partialy the result of water releases from the Ydi Fdls dam. The floods were the lowest
in 1998, were a little higher in 1997, and were the highest snce 1996 in 1999. To
underdand the nature of rainy season flooding in the Se Sean Basin in Ratanakiri, it is
important to recognise that the geography of the Se San River Basin in the province is
characterised by rdatively steep river gradients and hilly terrain dong the river in the
upper pat of the basin in O Yadao. As the river flows downstream, the Se San gradudly
becomes less doped, and by the time it reaches the lower part of the basn in Voen Say
Didrict, it is flanked by rdativey flat lowland terrain, dthough there are no wide flood
plans anywhere adjacent to the Se San River in Raanakiri (Himd and Nhem, 1997).
This explains why there has been no rainy season flooding aong the Se San River in O
Yadao Didrict and upper parts of the Se San River in Andong Meas Didrict since 1996.
However, in the lower parts of the Se San River in Andong Mess, rainy season flooding
occurred in 1996 and 1999. Moving downstream, to Ta Veng and Voen Say Didtricts,
rany season flooding has occurred every year since 1996, with the most severe flooding
occurring in the extreme downstream parts of Voen Say Didrict, near the border with
Stung Treng Province.

The rainy season flooding in the downdream parts of the Se San River Basn in
Ratanakiri has occurred more times each year than in the upper parts of the basin, and for
longer periods of time. In 1997 and 1998, rainy season flooding occurred twice each year
in lower parts of Voen Say Didrict, while in 1999 some villages reported being flooded
three times Some of these floods were over 2 metres high insde the villages, causng
considerable hardship for loca people. Moreover, the duration of floods has been longer
in the lower parts of the basn. While 1999 floods in Andong Mesas lasted for only 3
days, they occurred for over a week in Ta Veng, and for over 20 days in some villagers in
western Voen Say. Figure 3 is a conceptud map that illustrates how the flaitening of the
landscape of the Se San Basn has caused increased flooding in the western part of
Ratanakiri.

Villagers clam tha flooding used to occur in the Se San Basn before the Yadli
Fdls Dam was condructed, but that the nature of floods has changed considerably in
recent years. To begin with, the timing of flooding no longer coincides with periods of
heavy rains in the upper part of the basin, as used to be the case. Moreover, floods used
to occur, on average, only once every five to seven years, not every year, as is presently
the case.  Stll more, during years that floods occurred, they generdly only happened
once during the pesk part of the rainy season, and generdly lasted only for a few days.
Villagers cdam that this type of flooding was often beneficid, since floods were rarely
high, and did not cause a lot of damage to crops. Short-term flooding helped depost rich
glt in agriculture areas, and paddy rice crops were often particularly good after these
short floods. However, over the last four years the floods have been long and high,
resulting in massive crop losses. They have dso sometimes occurred at the end of the
rany season, when flooding was previoudy unknown. Villagers have observed tha
water levels rise much quicker than before.  They are convinced that the flooding is a
result of weter releases from the Ydi Fdls dam, combined with naturd water runoff from
tributaries downstream from the reservoir.  The 1993 Environmental Impact Assessment
(EIA) for the Ydi Fdls dam pointed out thet if water levels in the resarvoir are alowed
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to reech high pesks there is a risk that flooding could occur in Kon Tum town
(Electrowatt, 1993b). This may be part of the reason why water has been released from
the reservoir during pesk parts of the rainy season, dthough it is difficult to know for
aure, snce Viet Nam has not provided detailed historicd information to Cambodia
regarding water releases.

Loca people have noticed irregular dry season hydrologica patterns in the Se San
River ance early 1997. River leveds were paticularly low in 1997 and 1998. Although
wide water leve fluctuations were not observed in those years, villagers nonetheless
obsarved that the hydrological regime was irregular during both dry seasons. However,
gating a beginning of 1999, and continuing through the dry season of 2000, locd
people have noticed massve fluctuations of the Se San River on a daly bass The
problem has been especidly severe in 2000. Although villagers have been unable to
predict when the water will rise and fdl, they have dl reported that the water generdly
rises every 7 to 10 days, before dropping and risng again. However, in some cases large
water fluctuations have occurred as frequently as every 3 days, and sometimes changes
have taken place after as many as 20 or more days. The unpredictability of water leve
changes has baffled, frustrated and frightened loca people  While villagers used to
expect smdl water level increases dfter rain fel in yper parts of the basin, they are now
experiencing large increases when the sky is clear upstream. Moreover, when rain clouds
are seen upstream, water levels often drop.

Local people report that in recent years massve surges of water have been
regularly rolling downstream, due to releases from the Yai reservoir. In O Yadao, these
aurges ae regulaly 2 to 3 meres high, dthough they ae progressvely smdler
downstream. In Voen Say, they are generdly less than a metre high. These waves are
very powerful and extremely dangerous, and have caused people to be very fearful of
them, especidly in O Yadao and Andong Mess, where they are highest. There, the
surges have been compared to a mat being rolled up. River levels often go up many
metres over just a few minutes, or about an hour, in bother lower and upper parts of the
basin, and as this occurs, the character of the river changes dramaticaly.

Water surges have caused considerable damage and loss of life in recent years,
and a large number of boats have been overturned. For example, the boa two young
children from Pa Dawl Village were paddiing overturned after they were caught by a
surge of water as they tried to return home from their parent’'s swidden fidds. Both
drowned. In another incident in Chouay Village, Ta Veng Didrict, a boat carying a
village teacher was overturned by a surge of water. Luckily, nobody died, but dl the
village' s school materids, including books and pencils, were lost.

Loca people who used to degp on sand bars and idands in the middle of the Se
San River in the dry season when on fishing trips have largdly abandoned the practice. A
large number of people from various villages having been surprised by rapid rises of
water a night, and have barely been able to escgpe with ther lives. Boats and fishing
implements are generdly lost. This problem is especidly acute in upper parts of the Se
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San River in Ratanakiri, dthough it is ill a problem as far downgream as the border
with Stung Treng.

At least 32 people, including a large number of children, have been drowned by
the surges and rainy season flooding in Ratanakiri since the hydrologica problems in the
Se San River fird began (see Table 1). For example, during the firs dam caused floods
in 1996, the water levels rose 0 quickly that a elderly woman was unable to escape from
a fidd house she was dtaying in. As the water leves rose, and the place she was staying
in sarted to become submerged, she tried to swim for her life, but did not make it to dry
land and drowned. In Chan Village, in Ta Veng Village, a 3 year old girl and her mother
were washing in the river on a dry season morning when they were surprised by a sudden
surge of water, which washed the girl away and drowned her before her mother could
come to her rescue. The body of the child could not be recovered.

It has been roughly estimated that over 612 buffaoes, 322 cows, 2389 pigs, 3559
ducks and over 40962 chickens have been drowned or lost due to dry season and rainy
season flooding since 1996 (see Table 11). In fact, actud losses may be higher than those
recorded by villagers, snce it was generdly not easy for loca people to remember
exactly how many animas had drowned, and detailed records were not kept, especiadly
for smal livesock. Some communities dso decided not to include juvenile chickens in
their counts, which has further deflated the figures. Mogt animas drowned during rainy
season flooding, dthough a consderable number were aso swept away by dry season
SUrges.

Many people, especidly women, are very feaful of the powerful surges, and
many now avoid going to the river. Unusudly high water levels make boa trave
difficult usng handmade dug out canoes. It dso makes crossng the river difficult, and
villagers who have crossed the river to go to ther fieds or to collect nontimber forest
products, often return to the river to find water levels much higher than when they
crosed it afew hours earlier.

Rapid rises in water levels have been paticdaly frudrating because dthough
they have sometimes occurred during the day, they modtly take place during the night, or
just before dawn, when people are adegp and unable to prepare for the massive ondaught
of water. Up until April 2000, villagers lad never received any officid information about
the exigence of the Ydi Fdls dam, dthough most had heard rumours about it for
between two and five or Sx years. As might be expected, villagers living nearer to Viet
Nam have known about the dam for longer than those living nearer to Stung Treng
Province (see Table V). Up until April 2000, nether villagers nor locd Government,
from the provincid levd down, had ever receved any natification regarding the timing of
water rdeases from the dam.  However, in April 2000 they were notified that water
would be released around the end of April. However, the timing of the release was
unclear, and ended up being largey usdess to villagers (see Table V). Since then, in
May 2000, water levels have continued to fluctuate widdly, but no further warnings have
been forthcoming from Viet Nam (pers. obs., study team, May, 2000).



14

Apat from having to face large and rapid increases in water levels, loca people
have aso been troubled by rapid declines in water levels. In O Yadeo, villagers dam
that water levels rise as much as 7 or more metres in a day, and drop about the same
amount in a day. However, in Voen Say the dtuation is somewhat different. There,
water leves are sad to rise quickly and many metres in a day, but generally drop much
more dowly. This is not surprisng, consdering what is known about hydrologica
petterns in river basins, and the characteridtics of the Se San River in Ratanakiri. When
water levels are very low, locad boat transport is very difficult, Snce sometimes there is
amost no water left in theriver.

3.3) Water Quality Problemsin the Se San River in Ratanakiri Province

Waer dorage in reservoirs induces physica, chemica and biologicd changes in
the stored water (Bergkam et al., 2000), and can cause various kinds of water quality
problems when water is released downstream (Bergkam et al., 2000; Schouten, 1998;
McCully, 1996). In Ratanakiri, loca people are apparently facing serious problems
related to changes in the quaity of water in the Se San River. They report that water
quaity has deteriorated greatly since 1996. When surges of water come downstream, the
water is a reddish colour and very turbid. Moreover, villagers aso report that when water
levds fird rise, the river often smdls bad, like a stagnant water hole where buffaoes
have been wdlowing. The smdl is, however, more pronounced in O Yadao and Andong
Mess than it is in Voen Say, and villagers in Voen Say have reported that the water
smells bad tere as well. Locd people often describe the water as being mud-like when it
firg rises, and it is much more turbid than it has ever been before. It becomes somewhat
clearer as water levels begin to drop, but is gill characterised by villagers as being
darkish, and smilar to stream water full of rotten leaves. The Se San is cetanly not the
relatively clear river that villagers used to know.

It is unclear whether non-turbid or turbid weater is being released from the Ydi
reservoir.  If non-turbid water is being released, the “hungry water” effect (see McCully,
1996) may be causing eroson and scouring downstream.  Another factor that is certainly
contributing to increased downstream eroson and turbidity in the water relates to the
large gze of the water surges that are being released from the reservoir over short time
periods. The shear force of the water is obvioudy inducing increased eroson, athough
the exact amount has not been determined, snce no studies regarding this problem have
been conducted. Whatever the case may be, locas report serious downstream erosion
dong the Se San River in Raanakiri Province. For example, in O Yadao one
goproximately 5 ha idand in the middle of the Se San River reportedly disgppeared after
alarge surge of water washed it away.

Water qudity releases from dam reservoirs are dso largely dependent on whether
water is released from the top of the reservoir or from the bottom (Bergkam et a., 2000,
Schouten, 1998; McCully, 1996). It is presently uncler what the case is with the Yadli
Fdls dam. However, snce the turbines have only recently been ingdled (BBC
Worldwide Monitoring, 2000), water has probably been released up until now via the
man spillway, which judging from photogrgphs of the dam taken in November, 1999,
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takes water from the top of the reservoir. If thisis the caseg, it is likely that a large amount
of dgae, which generdly grows a upper leves of reservoirs, has been released
downstream (see Bergkam et al., 2000; McCully, 1996). It is uncler what levd of the
reservoir water will be released from once the dam is fully operating.

It is possble dthough somewhat unlikely, that highly turbid waters from the
reservoir are being released from the reservoir usng a technique designed to reduce
sedimentation in the resarvoir.  This practice of “sediment duicing” involves drawing
down a resarvoir a the gtart of the flood season and then dlowing as much sediment-
laden water as possible to pass through the dam before it has a chance to sttle. In those
cases, the sudden release of tonnes of sediment can be disasterous for downstream biota
Therefore, even though reservoirs generdly trap sediment, they can dso cause
unnaturdly large amounts of sediment to be released downstream over short periods,
causing various serious downstream ecologica impacts (Bergkam et al., 2000).

Changes in water temperatures can aso cause serious impacts in relationa to
ecological sysems. In South Africa, the Gariegp Dam has caused changes in water
temperatures as far as 130 to 180 km downstream, and the Hume dam on the Murry River
in Audrdia has dtered water temperatures 200 km downstream (Bergkam et al., 2000).
Impacts in the Colorado River in the USA have been recorded as far as 400 km
downgtream from the Glen Canyon Dam (McCully, 1996). Therefore, temperatures
could eadly be impacted as far downsiream as Ratanekiri, in terms of the Ydi Fdls dam,
which is aout 70 km from the border with Cambodia. However, no studies have been
conducted regarding this issue, and no basdine data was collected before the Ydi Fdls
dam was built.

3.3.1) Human Health and Water Quality Problems

It is uncler exactly how much changes in water quality has impacted the hedth
of locd people who swim in the river, and drink the water boiled and not boiled.
However, dmog dl the people living dong the Se San River report a rapid decline in
human hedth since the water qudity problems were first noticed in 1996. One of the
most common hedth problems rdates to loca people bathing and swimming in the river.
Locds often experience intense itchiness, bumps and infections on their skin, and eye
irritetion.  These problems are especidly acute shortly after water levels rise, and river
turbidity increases.  These symptoms never occurred before the dam was built. It is
notable that most of the members of our study group personaly experienced these same
problems after bathing in the Se San River during the field research period.

Many of the ethnic minority people living dong the Se San River ae especidly
vulnerable to skin problems. Loca people often do not use sogp, and cannot afford to
buy it. Secondly, they often only have one set of clothes, and so cannot wash them often,
and must sometimes wear wet clothes after washing them, incressing the chance of
bacterid skin infections. Thirdly, their clothes are generdly made of synthetic materids,
which are not good for alowing the skin breeth, and can promote bacterial skin diseases
and infections. Therefore, loca people are already prone to skin diseases, and this makes
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them particularly vulnerable to being impacted by poor qudity water rdeased from the
Ydi Fdlsreservoir (pers comm., Dr. Christelda Pais, May, 2000).

Loca people have dso reported many other serious hedth problems apparently
asociated with the consumption of water from the Se San River. Agan, problems are
generdly the most serious around the time when water levels firg rise. Stomach aches,
diarhea, respiratory problems, throat and nose irritation, dizziness, vomiting and
coughing are the most commonly reported alments reported by locd people.  While
many have survived their alments, many others have dso died, mosly within one and
five day of becoming ill. The problem seems to be particularly acute in villages where
drinking water is not regularly boiled or shdlow wels are not being used. However,
even in villages where the water is boiled and shdlow wels are sometimes used, the
problem persss, dthough to a lessr extent. While most villagers continue to drink
water from the Se San River, some ethnic minority villages, especidly in Andong Mess,
have mosly stopped drinking water from the Se San River, and now rey primarily on
shdlow wells stuated either next to the river, or father inland. This may have reduced
the rate of illness in those villages and could explan why locads in some villages
reported relatively few deaths due to the consumption of river water.

After completing the fiedwork, two medica doctors working for internaiond
non-government organizations in Ratanakiri Province were consulted regarding village
hedth problems. They provided useful advise about the possble causes of symptoms
being described by villagers. However, it is impossible to confirm causes of desth, since
highly trained medicd doctors are not working in villages dong the Se San River in
Ratanakiri. It is possble that some of the people reported to have died due to drinking Se
San River water may actudly have died due to other diseases unassociated with the Se
San River water quality problem. It is aso posshble that many were weakened by poor
qudity water, resulting in them dying from other diseases (pers. comm., Dr. Christelda
Pais, May, 2000). Nevertheless, Dr. Christelda Pais helped us rule out a number of mgor
illnesses commonly reported in Ratanakiri. These included cholera, meades, chicken
pox, respiratory problems, mdaria and diphtheria The symptoms described by villagers
gengdly did not fit any of the above diseases, and seem likdy to have been largdy
caused by some type of poisoning related to water quality (pers. comm., Dr. Christelda
Pais, May, 2000).

Dr. Lena Vought, a dream limnologis associated with Lund Universty in
Sweden, has suggested that the problem may be associated to the presence of toxic blue
green dgee in the Ydi reservoir, which has contaminaed the Se San River (pers. comm.,,
Dr. Lena Vought, May, 2000). However, since there has never been any detailed water
qudity surveys conducted in the Se San River in Raanakiri, it is difficult to confirm this
hypothess.  However, if blue green dgee is causng the problem, it has probably
developed in the Ydi reservoir, where euthrophication has likely occurred due to the
decompostion of vegetation in the inundation area, which was largdy left uncleared
when the 645 km2 reservoir was first flooded. In Sweden, water contaminated with
toxic blue green algae has caused cattle that have drunk the water to die (pers. comm., Dr.
Lena Vought, May, 2000). McCully (1996) has pointed out that during warm westher,
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dgee ae likdy to proliferate near the surface of highly enriched, or euthrophic
reservoirs, like the Ydi reservoir. In the former USSR, dgae blooms in shdlow stagnant
reservoirs have rendered the water unfit for ether household or industria use (McCully,
1996).

Apart from blue green agee, these are dso a number of other possble water
quaity problems affecting areas downsream from the Ydi Fdls dam. Although methane
gases (mash gases) created in the dam's reservoir have probably disspated by the time
the Se San River enters Cambodia, nitrates cregted in the reservoir may ill remain, and
could be causng serious hedth problems, dthough that depends on their concentration in
the water (ers. comm., Dr. Abdur Rashid, May, 2000). Robertson (1992) reported that
nitrate poisoning causes disorder in haemoglobin, cyanoss (bluish coloration of mucous
membrane and skin), anoxia, somach and intestind disturbance, vomiting, headaches,
dizziness, hypertension, respiratory failure and coma

Increased dtress levels can dso lead to various hedth problems, and that villagers
adong the Se San River have widdy reported increased anxiety due to the unpredictability
of water levels, and the heavy losses they have suffered. Ethnic Lao women in Voen Say
Didtrict reported that domestic conflicts have increased since the criss began, caused by
the stress of having much more insecure lives. This has lead to more domestic violence
and even divorce, which has had a serious impact on family structures, and has increased
the number of femae lead householdsin Lao villages.

There are other possible reasons why the qudity of the water in the Se San River
has declined, dthough no evidence exids in rdation to them. One possble hedth
problem could be methylmercury contamination, which has recently been found to occur
in a number of lage reservoirs aound the world, including one in Thaland.
Methylmercury contamination can lead to dangerous concentrations of mercury in fish
consumed by humans and can lead to serious long-term hedth problems (McCully,
1996). Another possble problem is hydrogen sulphate, iron, or manganese water
contamination, which often occurs in dam reservoirs (Bergkam et al., 2000). Oxyger+
poor, nutrient-rich and acidic water with damagingly high minerd concentrations can be
released from dams when weether is warm (McCully, 1996). With anaerobic conditions,
which generdly occur in reservoirs 12 or more metres deep (Schouten, 1998), hydrogen
aulfide is created that accounts for bad smdling water rdeases downsream. This has
been a problem downsgtream from the Nam Ngum reservoir in Laos, which like the Ydi
reservoir, was not subjected to adequate vegetation remova before inundation (Schouten,
1998).

It is dso possble that toxic substances used for condructing the Yai Fdls dam
have contaminated the water. In Phi Village, in O Yadao Didtrict, villagers have found
large quantities of fuses buried in sand banks after water levels drop. Children were able
to make them flare after setting them on fire.  While there is no indication that the fuses
have lead to any hedth problems, their presence indicates that at least some congruction
materials have been carried downstream from the dam sSite,
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Two other factors that may be making loca people more susceptible to illness
rdae to rany season flooding and food security problems, both of which can be
indirectly linked to the Ydi Fdls dam. It is commonly recognised that human and animd
illness increases after periods of serious flooding, since it is difficult to mantain hygienic
conditions during high flood periods  Moreover, floodwaters can spread various
waterborne diseases. When animas and people die during floods, dangerous bacteria can
aso be introduced to the drinking water supply.

The second problem reates to food security and manutrition.  As will be
elaborated in more detall later in this report, villagers have lost access to many of their
traditiona foods due to impacts caused by the Ydi Fdls dam. These include losng
lowland and swidden rice crops through flooding, not being able to do vegetable
gardening in the riverbed due to dry season surges, and reduced fish caiches linked to
dam impacts.  Since villagers have much less food to eat, and lower qudity food as well,
they are dmog certainly experiencing increased rates of manutrition and under nutrition.
This is certainly making them wesker, and more susceptible to disease. It is aso true that
the deteriorating economic dtuaion of the people living dong the Se San River means
that they generdly have less money avaladle to pay for medicd treatment. In Voen Say,
many Lao families have become indebted to Chinese traders because of the their need to
have money to buy medicines and ricee. However, ethnic minority communities are
farther from the markets, and have no access to credit. Therefore, when they do not have
money, they are Smply not able to access medica treatment.

Although it may never be posshle to confirm exactly how many people have
dready died due to illnesses or toxic poisoning directly or indirectly associated with the
Ydi Fdls dam, it is clear that water qudity changes downgream from the dam have and
are causing serious impacts to loca people living dong the river. Moreover, villagers are
fully convinced that a large number have died due to water qudity problems. They ingst
that the hedth problems they are experiencing now ae different from those they
experienced before the Ydi Fdls dam was built. According to villagers, approximately
952 people have died as a result of diseases they believe to be directly associated with
water qudity, and more specificdly the Ydi Fdls dam (see Table I1). This represents a
human tragedy of mammoth proportions.

3.3.2) Domestic Animal Health and Water Quality Problems

Domedic anima hedth has deteriorated Sgnificantly snce the water qudity
problems in the Se San River firs began over four years ago, and local people suspect
that many of their domestic livestock have perished as a result of bathing in or drinking
low qudity water in the Se San River. They clam that their domestic animds did not die
as frequently in the past, and hat the causes of death observed recently are different from
those experienced before the Ydi Falls dam began to be congtructed. Villagers clam that
over 4909 buffaoes have died of unusud diseases since the water qudity problems began
in 1996, as well as over 2228 cows, over 7854 pigs, over 1670 ducks, over 147749
chickens, and wel over 2388 dogs and 214 cats (only a smal number of villages were



19

asked about dog and cat deaths). The only horse found adong the Se San River dso died
of disease (see Tablell).

Despite the large number of domestic animas that have died of disease in recent
years, it is difficult to know how much animd hedth problems are associated with water
qudity problems. That is because water qudity problems in the Se San River began
occurring around the same time as increased outbresks of domestic anima diseases
throughout Ratanakiri Province, including areas far away from the Se San River (pers.
comm., Ashish John, CARERE, May, 2000). For example, Haemorrhagic Septicaemia
(H.S), a disease that affects buffaloes, cattle, pigs and chicken, in different forms, began
to occur throughout Ratanakiri in epidemic proportions about four or five years ago.
Swine fever is another disease that is common in Ratanakiri, and affects pigs. Newcastle
discase is yet another alment that commonly affects chickens in dl parts of Ratanakiri,
and last year there was an outbreak of distemper, which kills dogs. Moreover, the
increased mobility of people in recent times, and the increased trade in domestic animals
throughout the province, has probably contributed to increased outbresks of epidemic
diseases for domegtic animas (pers. comm., Ashish John, CARERE, May, 2000).

Stll, villagers remain convinced that water qudity in the Se San River has
impacted their domegtic animas, and locds often cdam that animds kept fa from the
river have less hedth problems than those staying near the Se San River. However, it is
true that domestic animas generdly contract more diseases in areas close to communities
compared to those staying in more remote arees. Neverthdess, if blue green dgee is
reponsble for many of the serious human hedth problems affecting communities, it
would not be unreasonable to suggest that at least some of the hedth problems affecting
domestic animas are dso being caused by toxic dgae. As mentioned earlier, catle in
Sweden have died after consuming water contaminated with toxic blue green dgee fers.
comm., Dr. Lena Vought, May, 2000). Reports of wild animals dying near the Se San
River dso add to the suspicions that poor water quality has contributed to increased
domestic anima disease and mortdlity.

Rany season flooding can put domestic animas at increased risk of contracting
diseases, even when water qudity in a river is norma. For example, ponds used by
domegtic animads have a higher likdihood of being contaminated by parasites during
flood periods, leading to a greater risk of gastro-intestind parasite infections that can
affect dl types of dbmegtic animals. Stress caused by flooding can adso lead to increassed
mortdity for domegtic animas. Domedtic animas dso tend to herd in the remaning dry
areas during flood periods, which can lead to the increased transfer of diseases, especialy
tick borne diseases, such as Theileria, Babesia and Anaplasma, which can incresse
mortdity. Fndly, animas may have to move to areas where they normdly do not go
during flood periods, and this sometimes leads to the loss of animds that are unable to
find their way back (ers. comm., Ashish John, CARERE, May, 2000). All of the above
may have been the result of dam induced flooding, and could have lead to consderable
amounts of domestic animal |osses.
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3.4) Agriculture Impacts Related to Changes in the Hydrological Regime in the Se
San River in Ratanakiri Province

The changes in hydrological patterns have caused consderable damage to both

rany season and dry season agriculture sysems dong the Se San River in Ratanakiri
Province since 1996.

3.4.1) Rainy Season Flooding

As has dready been explained, the Yai Fdls dam has apparently contributed to a
condgderable amount of downstream flooding over the lagt four years, especidly in the
lower parts of the Se San River Basin in Voen Say and Ta Veng Ddricts  Although it
was not posshle to collect detailed information regarding the amount of agriculture land
flooded in recent years, over 629 ha of swiddens were reportedly completely inundated in
Ratanakiri in 1999, as wdl as over 1830 ha of lowland rice paddy (see Table II).
However, villagers rarely accurately measure the sizes of ther fields, so the area reported
may be somewhat inaccurate. It should aso be recognised that when 50% of the crop of
50 ha of land was logt, the area recorded as being flooded was only 25 ha.  Therefore, the
tota area inundated was certanly greater than the amount recorded, and the amounts
recorded only represent the total amount of areain which the whole crop was lost.

One important issue that needs to be consdered relates to increased turbidity in
the Se San River, and increased depostion in lower parts of the basin, such as Voen Say
Didrict. Although it is uncler how much extra sediment is being deposited there, locd
people believe that the amount is considerable. If the amount depodited is sgnificant, the
ability of the riverbed to hold water could be reduced, resulting in increased risk of rany
season flooding in future years.

The food security dtuation in villages dtusted dong the Se San River is
paticularly critica this year. While lowland aress were devadtated through flooding,
upland swiddens not affected by flooding were dso badly impacted by early wet season
rans in 1999, which prevented the burning of newly cut fidds, and resulted in very low
rice production in the uplands. Therefore, both upland and the lowland agricultural aress
dong the Se San River only produced very smdl amounts of rice in 1999. This has
contributed to serious food security problems in villages dong the Se San River in
Ratanakiri, and many villages do not even have enough rice seed to plant this year’ s crop.

While it has not been possble to quantify the impacts of rainy season flooding in
the villages in terms of impacts to gardens and fruit trees that have been inundated and
logt during the flooding, the impacts has, nonetheless, been sgnificant, and in some cases
large number of trees and crops died.
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3.4.2) Dry Season Flooding

In the past, the mgority of families Stuated dong the Se San River nade gardens
adong the st enriched banks of the Se San River once water levels Sarted to drop at the
end of the rany season. This practice was paticularly important for loca people in
Andong Mess and O Yadao Didricts, who used to make large gardens in the riverbed for
growing tobacco, corn and a wide variety of vegetables for loca consumption and
sometime for sdling. While villagers in Ta Veng and Voen Say Didricts used to make
much smdler gadens, and manly grew vegetables for subssence purposes, ther
gardens till provided them a critica supply of food in the dry season.

However, over the last few years, since the water levels in the Se San River
darted unusudly fluctuating as a result of reservoir water releases and the holding back
of water, the gardens of loca people have been badly impacted due to flooding caused by
large water rdeases from the Yai reservoir.  Table 1l includes information about the
number of families whose dry season gardens have been destroyed by dry season
flooding. However, it should be noted that the two groups vidting villages used
somewhat different methodologies for collecting information about the flooding of dry
Season gardens.  One group asked how many families used to make gardens before dry
season flooding began, and the second group asked how many families had dry season
gardens flooded in 1999/2000. The problem with the information collected by the second
group is that it only congders impacts in 1999/2000, but many families did not make
gardens in 1999/2000 because their gardens were flooded in previous years, and therefore
they had dready given up gardening before this year. Therefore, the second group’'s
figures greetly underestimate the impact that dry season flooding has had on dry season
river bank gardening in the villages they visted. The totd number of families recorded
to have lost gardens to dry season flooding was 1333, plus an additional sx ha (see Table
[11). However, it seems likely that if the methodology of the first group had been used by
the second, the actual number of families would have been much higher, possbly more
than 1800 families, or aout 50% of dl the families living dong the Se San River in the
province.

3.5) Other Losses Dueto Rainy Season Flooding

Apart from causng a large amount of damage to agriculture crops and domestic
animals, rainy season flooding, and to a lesser extent dry season flooding, has aso caused
many other materia losses for loca people. Mogt families have logt large quantities of
household items, such as pots, plates, bowls, cups, spoons, mats, gourd bottles, motar and
pestles, trays, baskets, cassette players, buckets, clothing and even sdt. Wood for
building houses and for making roofs has been lost, and agriculture tools, such as plows,
shovels and hoes have been washed away (see Table V). While the monetary vaue of
these items may not seem to be great to foreigners accustomed to a high materid standard
of living (see MRC, 2000, and accompanying letter from Jorn Krisensen, Chief
Executive Officer, MRC Secretariat, to Mike Oungted, Oxfam), the loss of these bought
and homemade items is very dgnificant for people without the financid means or the
energy to replace them.
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Although not dl villages provided detailed information regarding the damage
floods did to rice barns and rice stocks, the few that did reported that sgnificant amounts
of stored rice were logt, particularly in 1996 and 1999, when floods were highest. At
least 50 tonnes of rice has been logt due to flooding (see Table V), and it seems likely that
the actud amount is much higher.

In addition, rainy season floods washed away a least 39 houses and a large
number of field houses (see Table V). Mogt of these were lost during the biggest floods
in 1996 and 1999. Houses were dso damaged, and in Pong Village, Voen Say Didtrict,
the cement sructure of the village's Buddhis temple was serioudy damaged because of
flooding (see Table V).

3.6) Impactson Riverine Vegetation in the Se San River in Ratanakiri Province

Locd people living dong the Se San River in Raanakiri Province have long
collected various kinds of aguatiic and riverine vegetables to supply themseves with
nutritiond food. However, dl the locd people interviewed during the survey reported a
vad decline in these vegetables, due to unnaturd flooding in the dry season, which has
interrupted the lifecycles of riverine vegetation. One shrub species that grows in rocky
parts of large rivers in northeastern Cambodia and southern Laos is Telectadium edule
(Asclepiadacese) (“ Pkar Ondaeng” in Khmer). It generdly flowers in the dry season,
but over the past few years unnaturaly high waters in the low water season have resulted
in no flowering occurring, since the flowers have been flooded. These flowers used to be
an important food for locd people and fish (especiadly Osphronemus exodon, Pangasius
pleurotaenia and Hypsibarbus wetmorei), but they are no longer available for edting.
Many trees and bushes in the riverbed have dso been uprooted and killed by the
unnaturaly high surges of water, and high levels of eroson has degraded stream bank
habitat and caused a large number of trees and bushes to fdl into the river, further
destabilising the river banks, and leading to further erosion downstream.

Villagers report that at least 14 types of riverine plants that they used to collect to
eat have been serioudy impacted over the last few years. Their names, in Lao, are “ Kok
Doke Khai” (“ Pkar Ondaeng” in Khmer), “ Phak Khi Khouay” , “ Phak Kadang Khom”
(* Pamut Dai” in Khmer), “ Phak Hai Kai”, “ Phak Peo/Phak Pawng” , “ Phak Ket Hoi” ,
“Phak Tang Som”, “ Phak Koum”, " Phak Kout” (“ Pamoi Damrey” in Khmer), “ Phak
Kam”, “Phak Mai”, “Phak Kout”, “Phak Nyawt Seng”, and “ Phak Kadon Nam’
(“Drouay Arieng” in Khmer) (minorly impacted). It was not possible to determine the
names for al of these plants in Khmer, snce very few ethnic Khmer speskers live near
the Se San River in Ratanakiri, and most of those who do have only lived in the area for a
relatively short period, and are not familiar with the native plants of the area.  In any case,
these impacts were reported dl dong the Se San River in Ratanakiri, but were especidly
severe in upper parts of theriver in Andong Meas and O Y adao.

In some areas, loca people have dso reported that even the wild tubers and
cassava that they rely on for food during rice shortage periods in the rainy season have
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been impacted by rainy season flooding, because long periods of flooding can dso kill
them. This problem has resulted in locd people sometimes having to travel long
distances to access these important plants.

3.7) Impacts on Wildlifein the Se San River Basin in Ratanakiri Province

Wildlife in Raanakiri Province has been serioudy impacted by changes in
hydrologicd petterns in the Se San River, as wdl as possbly water qudity changes as
wdl. These impacts are egpecidly Sgnificant in terms of the management of Virachey
National Park, which is dtuated on the northern sde of the Se San River in Ta Veng and
Voen Say Didricts (Ashwell, 1997; Samith et al., 1995).

3.7.1) Impacts on Reptiles

The Ydi Fdls dam has apparently had an impact on a number of reptile species,
both directly and indirectly. The soft-shelled turtle Pelochelys cantorii (* Kanthi-ay” in
Khmer) has reportedly been heavily impacted by irregular Se San River water levels in
the dry season, which have resulted in nests on sand bars being inundated, and the
gpecies eggs becoming rotten.  Since this animd is largdy redricted to larger rivers it is
unlikely to be to adapt to laying its eggs in smdl streams, and may be the reptile most
vulnerable to damrinduced downgtream impacts over the long-term (pers. comm., Bryan
Stuart, May, 2000). It should, however, be noted that this species has dso been serioudy
impacted by over harvesing and the wildlife trade, dthough the other soft-shelled turtle
found dong the Se San River (Amyda cartilaginea) (dso “ Kahnthi-ay” in Khmer) isin
greater demand by wildlife traders. However, the second species is more common in
gnaler tributaries, and therefore may be more adaptable to flood conditions (pers.
comm., Bryan Stuart, May, 2000). Nonethdess, the nests of populations living aong the
Se San River are probably being impacted.

The iguana Physignathus cocincinus (* Ka-trawng” in Khmer) dso lays its eggs
on sand banks in the dry season, dthough it generdly lays them higher up the bank
compared to soft-shelled turtles, and therefore nests are sometimes out of the reach of
dam caused dry season floods. Moreover, the species lays it eggs more commonly in
amdl tributaries, which are generdly not directly impacted by the dam during the dry
season fers. comm., Bryan Stuart, May, 2000). Nevertheless, the reproductive success
of populations along the Se San River may have been hindered by dry season water
releases, as widdly reported by villagers.

The water monitor lizard (Varanus salvator) (* Awnsawng” in Khmer) dso
sometimes lays its eggs on sand banks in the Se San River, and villagers report that its
eggs have adso been washed away during dry season flooding. However, this species dso
lays its eggs in other habitats that are less vulnerable to dry season flooding caused by the
Ydi Fdls dam. Lizad eggs from an unidentified species (“Pakouay” in Khmer) have
aso reportedly been flooded on sand banks during the dry season.
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3.7.2) Unexplained Wild Mammal Deaths

People from many communities dong the Se San River have reported finding
dead wildlife near ther villages over the last few years. Many villagers believe that the
wild animds had gone down to the Se San River to drink before dying, and sometimes
their tracks going down to the river were obsarved by locads The species most
commonly reported were Wild Boar Qus spp.) (“ Jarouk Prey” in Khmer), Barking Deer
(Muntiacus muntjak)(“ Chalou” in Khmer), and Sambar Deer (Cervus unicolor)(* Preu”
in Khmer). In addition, a smdl number of Civet Cats (* Sawmpoi-it” in Khmer),
Porcupines (“ Prama” in Khmer) and Rodents (“ Gandol Thom” in Khmer) have dso
been found dead in the forest. People from one village in O Yadao Didrict, near the
Vietnamese border, reported finding 10 dead Gaur (Bos gaurus) (* Kating” in Khmer)
near the Se San River over the last year (see Tablell).

Dead wild animds were generdly more commonly observed in villages where
there were few dry season water sources gpart from the Se San River, and where wild
animds presumably had to go down to the Se San River to find water to drink. Villagers
often reported that dead wild animds were rardy found far from the Se San River. Locd
people in some villages observed that while dead animas had been found in the past, but
the cause of death of animas found recently gppeared to be different than what they were
used to. Previoudy, they sometimes found animds that had been killed by wild dogs.
After the dogs had esten some of the mest, villagers sometimes collected the rest and
took it home to eat. However, the animds they have found recently are different than
those animds in that they have no fat on them, indicating to villagers that they have not
died from being attacked, but from some kind of disease. Some have speculated that they
may have died from drinking water in the Se San River. However, it is difficult to
confirm the reasons for why the wildlife have died, as it is possble that other disease
have caused death, including ones trandered from domesic animds.  Sll, the
possihbility that toxic compounds in the water of the Se San River have poisoned wildlife
cannot be ruled out.

It is a concern that in recent years a number of dead otters (Lutrogale/Lutra spp.)
(“Phay” in Khmer) have been found in the Se San River. Villagers are not sure why
these animds died, but suspect tha it has something to d with the quality of water in the
river.

3.7.3) Impacts on Birds

A number of bird species have gpparently been serioudy impacted dong the Se
San River in Ratanakiri due to irregular dry season water releases from the Ydi Fals
reservoir. Timmins and Men Soriyun (1998) reported that the Se San River in Ratanakiri
contaned possbly the most important populations of River Lapwing (Vanelus
duvacelii), River Tern (Sterna aurantia), Smdl Praincole (Glareola lacteal), and Great
Thick-knee (Esacus recurvirostris) in Indochina and Thailand. In addition, a smal but
important population of the globaly threatened Black-bdlied Tern (Sterna acuticauda)
was dso found dong the Se San River. All five species lay their eggs on dry season sand
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banks in the Se San River, but villagers have widely reported that the first four species
have been unable to reproduce in recent years because after they have laid their eggs,
water levels have suddenly risen and dl the eggs have ether been washed away or have
been smothered. Villagers believe that populations of these species, and probably the
black-belied tern as wel, have declined dramaticdly since water levels became irregular.

We saw some River Lapwings, Smdl Pratincoles and River Terns when traveling up and
down the Se San River, but villagers believe that they have not been able to successfully
reproduce, and that only old birds remain. Villagers have observed very few juveniles,
and we did not observe any ether. It should be noted that while locas metimes hunt
the Great Thick-knee for food, the other species are hardly ever hunted, athough their
eggs are sometimes collected for food. In any case, impacts to their populations are
likely to be mainly the result of the dam.

It is likely that other bird species are dso being impacted by the irregular water
levels, but to a lesser extent. For example, Bee-eaters (Merops spp.), the Fied Kingfisher
(Ceryle rudis), the Common Kingfisher (Alcedo sp.) and White-throated and Stork-billed
Kingfishers (Halcyon spp.) nest in the banks of the river, and some of their holes have
reportedly been inundated during dry season flood periods, dthough others are located
high enough up the banks to escape from being flooded. Fish declines associated with
dam impacts may dso be making it harder for birds of prey, such as Brahminy Kites
(Haliastur Indus) (“Khleng Phleung” in Khme) and Grey-headed Fish-eagles
(Ichthyophaga ichthyaetus) to find food. Other fish egting birds like Grey Herons (Ardea
cinerea) and Egrets may aso be subject to impacts due to declines in their food supply,
as well as possbly habitat loss. The three species of vultures (“ Thamat” in Khmer)
found dong the Se San, as wdl as populations of Woolly-necked Storks (Ciconia
episcopus) and Lesser Adjutants (Leptoptilos javanicus)(* Draw-daw Douic” in Khmer)
could be impacted through declines in fish populations as well pers. comm., Colin Poole,
May, 2000). It is unclear how much orientd darters (Anhinga melanogaster)(“ Saman”
in Khmer) have been impacted by the changes in hydrology, and it has not been
determined whether any species of birds have been impacted by changesin water qudity.

Locd people in a number of villages dong the Se San River reported finding
large numbers of dead Spotted Doves (Strptopelia tranquebarica)(“ Lo Lok™ in Khmer)
and Red Jungle Fowl (Gallus gallus)(“ Moa-an Prey” in Khmer) in the forest near the Se
San River in recent years. They bdieve that their deasths may be associated with the
consumption of water from the Se San River. However, this hypothess could not be
verified during the Sudy.

3.8) Impacts on Aquatic Resourcesin the Se San River Basin in Ratanakiri Province

It is clear that changes in hydrologicd patterns in the Se San River, as wdl as
changes in water quality, have serioudy impacted aguatic resources in the province.
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3.8.1) Impactson Fish, Fish Habitat, and Fisheries

Locd people living dong the Se San River bdieve tha dmog dl fish species in
the river have been negatiivdy impacted by unusua hydrologicd and water qudity
conditions. However, it gppears that some species have faired worse than others.

One important problem relates to important deep-water pools in the Se San
River, which have become criticaly shdlow over the last few years due to increased st
deposition and possbly river scouring caused by downsream eroson resulting from the
Ydi Fdls dam. For example, one deep-water pool in Voen Say Didrict near Tiam
Kroam Village was reportedly 7-8 metres deep just 3 years ago. Now, when water levels
drop to their extreme dry season leves, the area is only about one haf metre deep.
Therefore, the area is no longer able to support many of the deep-water fish species that
used to be found there. Some of the main fish species that have reportedly decreased in
numbers, or have dmost completely dissppeared, are species tha previoudy relied on
this deep-water habitat, especidly in the dry season.  They include the catfishes
Pangasius krempfi (“ Trey Pra’ in Khmer), Pangasius conchophilus (“ Trey Ke’ in
Khmer),, Pangasius polyuranodon, Pangasius larnaudie (“Trey Po” in Khmer)
Belodontichthys dinema, and Micronema micronema (“ Trey Ke” in Khmer). Other large
cafishes, like Hemibagrus hypopthalmus (“ Trey Khya” in Khmer), Wallago attu and
Wallago leeri are ill found in the river, but populations have reportedly dropped
dramaticdly. The catfish Bagarius yarrelli was dso reported to have serioudy declined
gnce the dam impacts began. The large snakehead, Channa micropeltes has dso
reportedly been impacted heavily, dthough it is unclear why this species has disappeared
from many parts of the Se San River over the last few years, since it is not a degpwater
gpecies. Generaly, the largest fish species seem to have been the most impacted.

As explaned ealier, one serious impact of the Ydi Fdls dam has been
downsiream riverbank eroson dong the Se San River in Ratanakiri. Apart from badly
affecting riverbank habitat and filling up deepwater pools, the increased turbidity in the
water has probably dso badly affecting various species of fish in other ways. For
example, one species of fish that local people say has disgppeared over the last few years
is Macrochirichthys macrochirus. This species is known to be very sendtive to changes
in wae qudity, including increesed levels of nitrates (Bard et al., 1999; Rainboth,
1996). It is dso important to recognise that increased turbidity in the river is probably
srioudy impacting primary  productivity, Snce light cannot penetrate highly turbid
waters, and therefore algae production based on photosynthess is likely to be greatly
reduced. This is bad news for dgae grazers, such as the famous fish species Mekongina
erythrospila (“ Trey Pa Sa-E€” in Khmer) and Labeo erythropterus (* Trey Pa Va” in
Khmer), as wel as many other species However, there is little known regarding the
tolerance of mogt fish species to changes in water quaity and water temperature, and
therefore it is difficult to know exactly how various fish species are being affected by the
turbid water of the Se San River. Neverthdess, it seems likely that many species are
probably being impacted, and that the entire aquatic community is undergoing vast shifts
due to changes in water qudity. This is likely to disrupt the lifecycles of many species of
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fish, reduce reproductive success and juvenile survivad rates for various species, and
ultimately result in decreased biodivergity and fisheries productivity in the Se San River.

Migratory fish species have adso fared poorly in generd, dthough some of the
smal cyprinids that move up the Mekong River from the Great Lake and other parts of
Southern Cambodia in the early dry season (Baird, 1995) are till migrating up the Se San
River each dry season, dthough in smdler quantities compared to before.  Unnaturd
fluctuations in water levels in the Se San River can be expected to confuse and serioudy
affect migratory species, snce many rely on hydrologica triggers to start them off on
their migrations (Baird et al., 1999; Rainboth, 1996; Baird, 1995).

One of the reasons why fish populations have declined steeply in the Se San
Rivers is that dry season water levels have been reduced to their lowest levels ever, due
to periodic closures of the dam. When water levels are so low, the amount of water and
fish habitat |eft in the river is reduced to very low levels, and fish can generdly survive in
just a few relatively deep areas over large dretches of river. Moreover, as mentioned
earlier, most deepwater pools have become increasngly shdlow, which further reduces
the habitat avaladle.  This dtuation makes fish very vulnerdble to fishing activities,
including both legd and illegd methods, as areas that could previoudy not be fished can
now be easly accessed. Many villagers have reported catching a relatively large amount
of fish the firg time water levels dropped to their lowest levels, but once those fish had
been caught, they soon found that the next time water levels rose and dropped again, they
were not able to catch nearly as many in the same location. Since local people have
never been in a pogtion in which they could fish the river & such a low levd, they have
not developed traditions to ensure that they do not cause damage when water levels are 0
low. If the dam had not been built, fishers would not be in a pogtion to over-harvest
fisheries resources as much, and these synergistic impacts would not be occurring.

Certainly the decline in fish catches in the Se San River cannot be entirdly blamed
on the Ydi Fals dam, as there was dready an gpoparent modest decline in fisheries dong
the Se San River prior to the building of the dam (Baird, 1995). Neverthdess, as has
aready been outlined above, it is only reasonable, based on what is known about riverine
ecology, to expect that the Ydi Fals dam is causng serious impects to fisheries in
downgtream pats of the Se San River in Raanakiri. Moreover, the declines in fish
catches that have consigtently been reported by villagers living dong the Se Sen River
during the survey are much greater, and have occurred much more rapidly, than declines
previoudy observed (see Baird, 1995). It is now typicd for villagers to clam that their
fish catches have declined to just 10-30% of what they were four years ago, before the
impacts of the dam were first observed. While some of the decline in catches can be
atributed to the loss of fishing gears due to water surges, and the inability of fishers to
put gears in certain places that are particularly vulnerable to rapidly rising waters, loca
people are adamant that red declines in fish stocks and species diversty are a maor
problem. They clam that the problem has become much more serious since the dam
began causng impacts downgream. In tha mog villagers used to consume fish as ther
man source of protein, as wel as sl fish to generate an important source of income
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(Baird, 1995), these declines in fisheries have greatly affected locd people living aong
theriver.

3.8.2) The Spread of Epizootic Ulcerative Syndrome (EUS)

Epizootic Ulcerative Syndrome (EUS) is a myderious disease or bacterid
infection that leads to ulcer-like wounds on fish (usudly their heads and fins), which
eventudly causes them to die. EUS was firg encountered in Thailand over 25 years ago,
and has snce soread throughout Indoching, including southern Laos and northesstern
Cambodia.  Although it is dill not entirdy dear what EUS actudly is, or how it is
contracted, recent research has suggested that it may be a fungd infection, and that it
might have been origindly introduced to the region through the transfer of fish used for
aquaculture purposes. Research in Bangladesh has linked some of the most serious
outbreaks of EUS with environmental degradation, dthough there is ill much that is not
known about its proliferation (Baird et al., 1999).

EUS has occurred in the Se San River Basin for at least over a decade, and it is
well known to locd people living dong the Se San River in Ratanakiri. However, in the
past EUS was largdly isolated to seasond streams and wetland ponds, and fish with
ulcers caused by EUS were rardly, if ever, encountered in the maindream Se San River.
The fish gpecies modly affected were Channa striata (“ Trey Rok” in Khmer) and
Clarias batrachus (“ Trey Ondaeng” in Khmer), as wdl as other wetland species.
Environmentd conditions, including regularly flowing water in the Se San, apparently
prevented its occurrence in the main river. However, villagers now report that over the
last few years EUS has spread to the mainstream Se San River, where it has apparently
serioudy impacted fish species in the river that were previoudy unaffected by EUS.
While the carps have reportedly been affected the mogt, including Cyclocheilichthys spp.,
Hypsibarbus spp. (“ Trey Speun” in Khmer), and Henicorhynchus spp. (“ Trey Rid” in
Khmer), just to name a few, other species like the catfishes Hemibagus hyphophthalmus
(* Trey Khya” in Khmer) and Hemibagrus nemurus (“ Trey Shlung” in Khmer) have dso
reportedly been infected.

It seems possible that the spread of EUS is related to changes in the hydrologica
condition of the Se San River. The Se San River now sometimes becomes very shdlow
a the height of the dry season when the Ydi Fdls dam is closed — much shdlower than it
ever was in the past. Since the river hardly flows during the extreme low water periods,
conditions smilar to those found in naurd wetlands and seasond dreams ae patidly
replicated. These conditions may have provided EUS with the opportunity to establish
itsdlf in the mainstream Se San River. Whatever the case may be, local people report that
EUS is killing large numbers of fish in the Se San River, dthough they have not been
able to quantify these impacts.

3.8.3) Impact on Shellfish, Crustaceans, I nsects and Earthworms

Widdy fluctuating water levels in the dry season have gpparently caused serious
impacts to various species of shdlfish in the Se San River. These include at least three



29

gpecies of edible bivdves (“Ki”, (“ Kroum” in Khmer) “Ki Noi” and “ Kouang” in Lao)
and another four species of edible gastropods (“ Hoi Sai” (* Khayawng Dong” in Khmer),
“Hoi Kon Lem” (“ Khajao” in Khmer), “Hoi Choup” and “ Hoi Hin”). The mgor impact
to shellfish relates b their tendancy to move up the banks of the river as water levels rise.
However, when water levels drop dramatically, as is presently often the case, the shdlfish
are often unable to retreat rapidly enough, and so many die due to desiccation. Villagers
report that large numbers of shellfish have died over the last few dry seasons, since water
levels in the Se San River went down to levels previoudy unknown. The result has been
amgor reduction in shellfish populations.

Earthworm populations dong the edge of the Se San River have dso been
devadtated due to widdy fluctuating river levels. They have ether been drowned by
rapidly risng water, or have died due to desiccation after weater levels have dropped
rapidly.

Shrimp species and smdl fishes have ended up trgpped in smal pools, and have
died in large numbers as well. Even edible species of insects that burrow in sandy aress,
such as two species of mole cricket (family Gryllotalpidae) (“ Meng Khi Nai” (* Sat
Jawng Ret” in Khmer) and “Meng Khi Lo” in Lao) and two other varieties of edible
(“ Meng Khi Noun” and “Meng Juk Jun” in Lao) (* Sat Kha Noun” in Khmer) have been
badly affected by the widdy fluctuaing water leves. It gopears that the lifecyces of
most of the biota dependent on the Se San River in the dry season have been terribly
impacted by irregular hydrologica conditions.

3.8.4) Fishing Gear and Boat L osses

Apat from being faced with seep declines in fisheries and other aguetic life,
locd people have been serioudy impacted materidly by irregulally fluctuating water
leves in the Se San River.  One important impact has been the washing away of fishing
gears and boats when water levels quickly rise due to water releases from the Yadli
reservoir.  Gillnets and many other fishing gears are often set a night and retrieved the
next morning, but when water levels rise ragpidly a night, the gears end up floating
downgream, where they ae generdly irrerievable.  Although the price of gillnets,
castnets, longlines and hooks varies gregtly depending on the sze and type of gear
purchased, large-meshed gillnets often cost about US$ 20 each, which is a large amount
of money for a poor villager. Therefore, it is not surprisng that fishers often complain
bitterly about losng gillnets and other fishing gears, such as large and small basket traps,
funnd trgps and fdling-door traps, which are made by thelr owners using bamboo and
rattan.  Villagers reported losing 9563 gillnets, 129 castnets, 300594 hooks (including
longlines), 24192 small basket traps, 5606 large basket traps, 2187 funnd traps and 5247
fdling-door traps since the water fluctuations began (see Table I1I1). Mogt losses have
occurred during the dry season, when villagers are not wary about rapidly increasing
water levels. Moreover, most losses have occurred over the last two dry seasons, when
water levels have fluctuated the mos. Stolen fishing gears were not included in the
datigtics. It is unclear whether the massve numbers of gillnets logt have been acting as



30

“ghogt nets’, which are nets which are dill cgpable of catching fish, but are not checked
by people and therefore waste fisheries resources.

Dugout canoes are often lot when water leves rise rapidly, and there is no
opportunity for their owners to tie them safdy higher up the riverbank. At least 1191
boats have been lost since the Se San River problems began. In addition, 18 engine boats
were logt (mostly 5.5 and 8 hp engines), and one dectric generator was damaged beyond
repair (see Tablelll).

Apart from the boats liged above, which were irretrievable or damaged beyond
repair, a smdler number have been retrieved, athough their owners were only able to get
them back after agreeing to pay the people who caught them as they floated downstream.
Some poor villagers were able to find their boats after searching for them downstream,
but since they could not afford to pay to get them back, many ended up abandoning them
for those who caught them as they floated downstream. This Stuation has sometimes
resulted in bad fedings and arguments between individuds and communities, and has
had a negative impact on village relaionships and village solidearity.

Because most boats used dong the Se San River are dugout canoes made of single
large trees, the loss of boats requires villagers to cut down large trees to replace them.
Therefore, this is likely to have some impact on forestry resources. Nevertheless, boats
are critica for locd people, and it would be unreasonable to expect tha villagers would
not need to make new boats replace lost ones.

3.9) Impacts on Gold Panning in the Se San River in Ratanakiri Province

One of the most important dry season occupations for loca people living adong
the Se San River usad to be gold panning. It was especidly important in Andong Mess
and O Yadao Didtricts, where gold is very plentiful in the riverbed. Loca people used to
rely on gold panning to supply them with funds to buy rice in years of shortages, and
when they wanted to buy a buffdo or a cow, gold panning was the main means for
getting the income needed to do s0. Of the 59 villages surveyed, 47 reported that they
used to do gold panning up until the time that dam induced irregular water fluctuations
dated occurring.  Since then, virtudly everybody has stopped looking for gold (see
Table V). In the upper parts of the basin, it is the shear fear of surges of water tumbling
down on top of them that has caused people to stop gold panning. However, in lower
parts of the river, locas have stopped kecause if they dig a degp hole in the riverbed to
reach gold depogts, it becomes filled with sit when water levels rise. Then when water
levels drop again, they have to dig the hole again. This has discouraged people from
continuing to look for gold.

3.10) Indirect Impactson Terrestrial Natural Resources and Livelihood Systems

It is important to recognise that the Ydi Fdls dam has caused indirect
downstream impacts that are not essly recognisable a first glance. Because agriculture
has been severely impacted by flooding, and local people are no longer able to harvest as
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many resources from the Se San River, they have had no choice but to turn to the forests
and upland areas to supply them with the resources they need to survive. In the past
locals aso relied on these forest and upland resources, but they were able to balance their
harvesting patterns between the river and the forest, and they generdly did not have to
sl as many nonttimber forest products (NTFPs) to get money to buy rice. Villagers are
the firg to admit that increesing their resource harvesting activities in the forests has
resulted in an imbadance that has lead to resource overexploitation. They lament the
result, which has been a depletion of certain forest resources.  Increased wildlife trade has
been one way in which locas have managed to make ends meet, but now most villages
cam that the main species that they used to trade, monitor lizards, turtles and snakes,
have become scarce. In other cases, the collection of fores fruits, wild mushrooms and
dipterocarp resn has not had such a negaive impact on sustainable forest use, but
generdly speaking, locas recognise that impacts caused by the dam has forced them to
overexploit terrestriad resources. “We are starving”, said one villager, “What ese can we
do? If the dam was not impacting us we would not be causng nearly as much damage.”

However, villagers are dso worried about the future, because now that some NTFPs have
been overexploited, they wonder what will be available for them to fal back on in the
future, if they continue to be impacted by the dam.

Villagers living dong the Se San River have aso been adopting other drategies to
try to dleviate their problems. For example, 20 Lao families from Hat Pok Village have
dated doing swidden agriculture in upland areas far from ther village. In Pong and
Fang Villages, two other Lao communities in Voen Say Didrict, most of the people in the
village have dated doing swidden agriculture behind their communities, dthough they
have very little experience doing swidden. According to villagers in Pong Village, the
forest behind ther village has dl been flaitened as a result, and they admit that do not
have as good a system for doing swidden compared to indigenous peoples living dong
the Se San River. Other ethnic groups conducting swidden agriculture have dso
generdly increased the Sze of their swiddens, in order to try to get out of thar difficult
gtuation. They have dso begun cutting new fidds dong the roads far from the river, in
order to try to escape the impacts of the dam.

It is clear that the impacts of the Yai Fals dam in Ratanakiri extend far beyond
the river itsdf. It is dso clear that “devedopment” will be dmogt impossible to achieve in
impacted communities as long as they continue to suffer from the dam. Villagers in
many communities reported that in recent years they have sold off what vauable items
they used to have in order to buy rice to eat and other necessties. For example, some
women in Lam Pat used to have a limited amount of gold jewdry, but snce the impacts
began it has dl been s0ld off. They do not have anything more to sdl, they sad, and are
more vulnerable to impacts than in the past.

Over the course of the survey, a large number of village leaders representing a
broad cross-section of ethnic groups reported that if the impacts dong the Se San River
continue, their communities could be forced to move to higher ground and away from the
Se San River (see Table V). While this is not surprisng in terms of highlander villages,
gnce many ae more familiar with upland aess than lowland aess anyway, it is
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aurprisng to hear the same dory coming from ethnic Lao communities that have
inhabited their villages for up to 200 years. The Lao stated that they would not be able to
day in ther communities for much longer, if the impacts continue. However, they aso
emphasized that they do not want to abandon their villages, unless it becomes necessary.

They admitted that they ae generdly not familiar with life in upland aess and
emphassed that they were only consdering the option of moving because the Stuation is
S0 criticdl.

The implications of both the direct and indirect impacts being caused by the Ydi
Fdls dam in Raanakiri Province are very dgnificant in terms of the management of
Virachey Naiond Park, and the present Stuation is likdy to make it much more difficult
to protect natura resources within and outside of the protected area.  However, it would
be insengtive and unproductive to blame loca people for the problems they may cause in
terms of natural resource management in the protected area, because locad people are
faced with desperate conditions, and have few options for survivd. Ingtead, the impacts
facing the Nationd Park mugt largely be atributed to the dam, which has forced the criss
on the people.

3.11) Impacts and Gender

The downstream impacts of the Ydi Fals dam in Ratanakiri Province have been
serious for both men and women. However, locd people living dong the Se San River
largely believe that women have been affected more by the changes that have taken place
compared to men. Of the 59 villages surveyed, 56% of the men's groups interviewed
reported that women had been affected more than men, while 30% believed women and
men had been impacted equdly, and just 14% thought that men had been impacted more
than women. However, 64% of the women's groups thought women had suffered more
than men, while 25% thought the impact had been equa according to gender, and only
2%, or one village, thought men had been impacted more than women. 9% of the
women's groups did not provide an answer to the question (see Tables VI and VII for a
detailed breskdown by village).

Conddering the above quedion in terms of the different ethnic groups inhabiting
the villages vidted, it becomes clear that indigenous peoples more dronger beief that
women have been impacted more than men, compared to ethnic Lao villages. In fact, the
only women's group that thought men had been impacted more than women was ethnic
Lao. Of the eight men's groups that reported that men had been impacted more than
women, only two were ethnic minority villages, and both of those were dtuated in close
proximity to ethnic Lao villages in Voen Say Didrict. Both the men and the women in
the one Chinexe village thought that both men and women had been impacted equaly
(see Tables VI and VII).

It is not entirdy clear whether the differences in perceptions between ethnic Lao
groups and indigenous groups are based more on the lifestyles and socid structure or
fundamentd differences in values and perceptions. It may be a little of both. It may aso
have a lot to do with the fact that the indigenous people are generdly less familiar with
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living near large water bodies than the ethnic Lao. Moreover, most ethnic minority
women are unable to swim, while most Lao women can. It is dso true that ethnic
minorities are mainly living in the upper pat of Se San River Badn in Raanakiri, while
the Lao dominate the lower pat of the basn. Therefore, the ethnic minorities have
generdly had to face stronger water surges, which terribly frightens most the women.
However, the Lao have been faced with more problems related to rainy season flooding,
which is aso causes extreme anxiety.

Livelihood issues are probably a critical factor. In Lao villages most of the
fishing activities are conducted by men, and women spend much less time on the river.
Moreover, Lao men are geneadly responsble for providing food for the family. This
may be why the Lao tend to believe tha men are more heavily impacted, snce it has
become much more difficult to caich fish in the river, which is by far the most important
source of protein consumed in Lao villages. In contradt, it gopears that in ethnic minority
villages women used to play a somewha more active role in harvesting resources from
the river, dthough men ae ill the man usars of larger fishing gears like gillnets and
cagtnets in their communities. Women reportedly used to spend a lot of time using scoop
baskets to caich smdl fish and dwrimps dong the edge of the river, and regularly
collected wild vegetables and reptile and bird eggs from the banks of the river diring the
dry season.  Furthermore, the dry season gardens done in the riverbed by the indigenous
peoples are generdly larger than those done by the Lao, and have traditiondly been
planted, cared for, and watered mainly by women. Ethnic minority women dso used to
do more gold panning than Lao women. Many indigenous women are afraid to cross the
river without the assstance of a man, wheress in the past they were not afraid to do so on
ther own. Now that the dam has disrupted al these activities, ethnic minority women
fed that they have log much of ther independence, and they must rely on men to supply
them with fish and hunt more than before.

Ethnic minority women often report being fearful about going down to the edge
of the river, even to collect water, and they aso worry a great ded about their children
daying next to the river, as they never know when a surge of water might come tumbling
downstream. They often tell their children not to play next to the river. The women have
become very anxious, and many now expend much more energy to collect water from
shdlow wells tha are generdly much father from the village than the Se San River,
where they used to collect water. Women must aso expend a lot more labour to dig for
wild potatoes and cassava due to rice shortages, since thisis mainly the job of women.

Women expressed a great ded of bitterness about the impacts occurring due to the
Ydi Fdls dam. For example, many household items important to women have been lost
infloods. One Brao woman from TaNaich Village said,

“The things we have lost may gppear not to be vauable to the people in
the city, but they are vauable for us. The gourds that we use to make
water bottles are not easy to make. First, we have to plant them and care
for them in our fidds Then after we harvest them, we have to cut ther
tops off and soak them in mud for a week. After the rotten insde of the
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gourd comes out, we then fill them up with water and leave them to soak
for another week. Then we can begin to use them, but it takes a month for
the rotten smedl to go away. We dso make our own mats, motars and
pestles, baskets and trays, dong with many other things. It takes us a long
time to replace those items once they are lost, and alot of labour.”

Another Kachok woman from Nay Village, in Andong Meas Didtrict said,

“I am very angry. | want to see the ones who made the dam. | will tell
them we are suffering. | want to bresk the dam. | will encourage the
ethnic minorities living dong the Se San River to go to bresk the dam. If
we cannot bresk it, we will gand right in front of it and tel the dam
builders that we suffering.”

Although both men and women, especidly from ethnic minorities villages, both
expressed reservations about recelving compensation for their losses, preferring instead
to see the old Se San River returned to them, women articulated these reservations more
clearly than men. Women often sad that they feared for the next generation. Some sad,
“What will be left for them?” They dso often sad tha they thought that compensation
would not last them along time. One woman asked,

“If they want to give us compensation, will they be able to feed us dl our
lives? It seems impossble and wha &bout our children and
grandchildren? How are they going to survive? We want the old Se San
River back so we can fish and do other activities the same as before.”

During the course of the survey, it became clear tha it was very important that we
separated the nen and the women into separate groups when conducting interviews. To
begin with, women have been less aile to paticipate in village meetings snce the
UNTAC period, because Women's Union activities have essentialy ceased at the village
levd since then, and a venue no longer exigts that dlows women to discuss development
issues with government.  Therefore, the women were glad to have ther own mesting, in
which men would not dominate them. Women were aso glad to hear about the Ydi Fals
dam from other women, as in past mogt of the information they have received about the
dam has come from men. Therefore, they generally understood less about the dam than
men, and their concerns are different from those of men, so they wanted to ask specific
guestions about the dam.

Another problem is that women living dong the Se San River in Ratanakiri,
whether ethnic Lao or indigenous peoples, are largely unable to spesk Khmer, and so
when ethnic Khmer officds hold meetings in their villages, they are largdy unagble to
participate. It is fortunate that the women who conducted the women's workshops during
the survey were able to spesk the locd languages of the communities they vidted, and
loca women expressed their thanks many times.
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During the survey we found that while the women were not able to provide as
many detals regarding the timing of floods, the amount of agriculture land flooded, and
the number of boats and fishing gears lost, they generdly provided more accurae
information regarding the number of people who had died from floods and disease,
compared to men. Our experiences represent an important lesson in terms of assessng
dam related impacts, because if we had only interviewed men, or mixed groups of men
and women, it is likdy that we would have under reported the number of people who had
perished because of the dam. This may dso patidly explan why desths were under
reported before we conducted the survey. After village meetings were completed, and we
found that women had reported more deaths, we often asked the village headman to
darify the discrepancy. A heated discusson usudly followed between the men and
women of the village, followed by a meek explanation by the village headman in which
he admitted that the women were correct, and that the men had “forgotten” to count some
of the people who had died. This problem was especidly evident in ethnic minority
villages, dthough it was dso true for some Lao villages as well.

This study indicates that, as Ms. Bina Srinivasan recently reported at a World
Commisson on Dams conference in Bratidava, Europe, specific issues related to the
impacts of dams on women are important, and have largely been disregarded and under
studied and documented in the past (Srinivasan, 2000).

3.12) Cultural Condderations

The people living dong the Se San River in Ratanakiri belong to a diverse aray
of ehnic groups, and have dgnificant cultura-based differences. However, except for
the Lao and the Chinese, who are largely Buddhigt, the vast majority of the indigenous
peoples living dong the Se San River in Raanakiri are Animids, with deep spiritud
connections to nature and the spirit world (Baird, 1995).

In that mogt of the people did not even know about the Ydi Fdls dam until long
after impacts were fird observed, many people have associated problems with flooding
and irregulaly fluctuating water leves with spirits who many bdieve are angry with
them and punishing them. For example, an old Brao man from Ke Kouang Thom
Village, Ta Veng Didrict, told us that he had been convinced that irregularly rising
waters had been caused by spirits until he heard about the dam. He had sacrificed a
chicken and had conducted an “Arak Paba”’ ceremony every time the water rose
unexpectantly, before hearing about the dam.

One old Tampuan woman from Kachon Kroam Village, in Voen Say Didrict,
recently provided a cosmology-based explanation for why the people dong the Se San
River are auffering so much from the dam. She provided the explanation shortly after
learning that the congtruction of the dam had begun seven years ago. She said,

“That is why the weeather has changed for so many years but the flooding
has only occurred for three or four years. | think the spirit of the water
and the spirit of the trees are angry with the humans. Now the Viethamese
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have blocked the path of the spirits of the water, and the dam has caused
many big trees in the reservoir area to be flooded. Therefore, both the
gpirits of the water and the spirits of the big trees are angry. Then when
the Viethamese releases the water from the reservoir downstream, it is like
rdeesng the angry spirits upon us, and the spirits makes us dck and
causesustodiealot.”

3.13) Other Cambodian Villages Impacted by the Yali Falls Dam

Apat from the villages vigted during the survey, there are others communities
that have been impacted, but were not visted. For example, in Andong Meas Didtrict dl
34 families from Tang Chi Village (Jara) moved away from the Se San River due to
problems with the Se San River in 1998. All 48 families in Nyang Village (Jara) moved
for the same reasons in early 2000. Many of the families from Nay, Da and Tang Se
Villages have dso moved away from the Se San River over the last few years.

In Ta Veng Didrict, the only community that was not included in the sudy was
Ta Bok Village (Brao), since it is now Stuaed far up O Ta Bok Stream, far from the Se
San River.  Although the village has probably not experienced serious impacts from the
Yadi Fdls dam in recent years, it should be noted that about ten families from the village
were Stuated aong the Se San River in 1996 when the first big dam related floods took
place. Therefore, inthat year those families were probably impacted.

There are a number of villages Stuated dong the Se San River in Se San Didrict,
Stung Treng Province, just downgream from Voen Say Didrict, and upstream from the
Se SaV/Se Pok confluence. While they were not vidted, villagers living on the
Ratanakiri gde of the provincid border reported that they have aso been serioudy
impacted. The villages ae cdled Phan (Kreung), Svay Lieng (Khmer Kho), Tdat
(Khmer Kho), Saysami Thom (Khmer Kho), Saysami Douic (Khmer Kho), Kaaphou
(Khmer Kho) and Sre Ko (Lao). There are dso a large number of villages stuated aong
the Se San River beow its confluence with the Sre Pok River, and it is presently
unknown how much they have been impacted, and how much the water flow from the Sre
Pok River has been able to mitigate the downstream impacts of the Ydi Fals dam.

It should adso be recognised that locd people from many other villages Stuated
far from the Se San River have traditiondly traveled to the Se San to fish or conduct
other economic activities. For example, people from the district centre of O Yadao used
to travel to the Se San River for fishing on a irregular bass. Others have gone to the river
to pan for gold. However, since fisheries have declined in the river over recent years, and
gold panning has become dangerous, people do not make the trip as much as they used to.
The same is true for loca people from Malik and other villages in Andong Mess that are
dtuated away from the Se San River, but sometimes go to the Se San River for fishing
trips, éc. The dam has affected these people, even though they are not Stuated adjacent
to theriver.
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4) Discussion

Although this dudy has provided important information regarding the
downstream impacts of the Ydi Fdls dam in Cambodia, one of its mgor weaknesses of it
has been that we have not been able to compare many of the findings to basdine daa
regarding the environmentd and socio-economic conditions dong the Se San River
before 1996. For example, the only research done on fisheries along the Se San River in
Ratanakiri before 1996 was a preiminay sudy conducted by Bard (1995). Basdine
data regarding hydrologicd patterns and water qudity is Smply absent. This has made it
difficult for us to make definite conclusons reaed to many of the findings of the study.
Neverthdess, drong anecdotd evidence regarding impacts exists, and our inability to
provide definitive answvers regarding some of the impacts must largely be blamed on the
dam builders and their supporters, and the lack of attertion they have pad to the issue in

the past.

Some proponents of the Ydi Fdls dam may ague tha many of the impacts
discussed in this report cannot be proven. This may be partidly true, but, again, it should
be clearly recognised that the blame for there not being adequate basdine data available
mugt cetanly lie with those who were responsble for dudying the impacts and
faclitating the condruction of the Ydi Fdls dam. They have been the ones who have
been negligent in collecting data regarding the socid and environmentd conditions
downstream from the dam in Cambodia before congructing the Ydi Fdls dam. It would
therefore be completdy unfair for these same organizations and governments to deny that
the impacts are taking place, or to try to play them down. However, this is gpparently
dready heppening. For example, the MRC (2000) vastly underestimated the impacts of
the Ydi Fdls dam in Ratanakiri after a short vidt to the province in March 2000, and
even gave the dam credit for preventing downstream flooding in 1997 and 1998, even
though Voen Say was severdly flooded in both yearss Moreover, they were gpparently
unaware that part of O Yadao Didtrict is adjacent to the Se San River, and so failed to
consder the didrict a dl. The fact that the team only visted Voen Say Didrict for about
20 minutes, and failed to vidt any community leaders, gpat from the Didrict Chief, dso
illustrates how serious the MRC has taken the issue 0 far, and partidly explans why
they falled to recognise the severity of the impacts. They dso made the critical mistake
of asking the digricts to ask the villages to collect data about dam-related losses right
aound the Khmer New Year, which resulted in a number of villages vastly under
reporting impacts, snce they did not see the purpose of reporting dl the impacts, and
were busy with the biggest festivals of the yeer.

It is adso important to recognise that the Environmenta Impact Assessment
(EIA) for the Ydi Fdls dam, which was funded by the Swiss Government, coordinated
by the Interim Mekong Committee, and conducted by the Swiss company Electrowatt Co.
Ltd., only consdered the downstream impact area of the project to be eight km long and
one km wide (Electrowatt, 1993a & b). Furthermore, no provisons were recommended
for monitoring downstream impacts in Cambodia. These criticd errors on behdf of the
dam builders and their supporters, including the Interim Mekong River Committee
(presently cdled the Mekong River Commisson) has made it difficult for us to determine
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the exact extent of the impacts of the Ydi Fdls dam. They have neglected the
downstream impacts of the Ydi Fdls dam amos entirdy snce the project was
concelved, and only began to consder the downstream impacts of the dam after press
coverage regarding the plight of impacted villagers in Ratanakiri Province was released
in March 2000. Letters from norn-government organisations concerned with the dtuation
were dso patidly responsble for prompting the Mekong River Commisson (MRC) to
belatedly begin to look into the impacts of the Ydi Fals dam in Cambodia in March
2000 (Permpongsachareon, 2000; Ounsted, 2000; MRC, 2000).

5) Recommendations
5.1) Community-based Recommendations

Tables VI and VII include individud community appeds of both men and
women, in reation to the downstream impects of the Ydi Fals dam. Readers should
consder the appeds of locd people carefully. The following is a brief summary of the
main points that most villages brought up during the survey.

1) It is important that the serious ecological and socio-economic problems of local
people be addressed as soon as possible, as locd people have adready suffered for
over four years and their patience and condtitutions are running short.

2) The Vietnamese Government, and those internationd organizations, foreign
countries and companies who have supported them in building the Yai Fdls dam
should take responshility for the losses that loca people have dready
experienced, including the loss of life and the loss of livdihoods. Compensation
will need to be provided on a continud basis if the impacts from the dam are not
dleviated.

3) The villagers living dong the Se San River would like to see the Ydi Fals dam
decommissioned, and the Se San River returned to its naturd dtate.  However, if
this is not immediately possible, sirong measures need to be adopted to mitigate
the downgtream impacts in Cambodia, including releasng water from the dam in
away that replicates naturd flows.

4) Locd people living dong the Se San River in Raanekiri Province are not in
favour of regulating the Se San River s0 that dry season river flows are higher
than naturd flows, and rainy season flows are reduced from naturd levels. River
regulation will srioudy impact a number of important livdihood activities and
cause serious ecologicd problems. They want the old Se San River back!

5) Villagers living dong the Se San River in Ratanekiri Province are adamant that
they do not want the Se San 3 dam built 20 km downsgream from the Ydi Fals
dam in Viet Nam. They are adamant that the Asan Deveopment Bank (ADB)
and other foreign bodies should withdraw al support for the Se San 3 dam and
other dams planned in the Se San River Basn in Viet Nam. It should be noted
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that the Vietnamese news media recently reported that the ADB has agreed to
provide US$ 80 million to hdp finance the Se San 3 dam (Vietnam News
Agency, 17 March, 2000).

5.2) Resear ch-based Recommendations

1) It is criticd tha a detalled water qudity survey be conducted in the Se San River
in Ratanakiri Province. However, it should be recognised that the water qudity
may have changed dgnificantly over the last four years since impacts were first
reported. In any case, the basic chemistry of the water needs to be anadysed
(mainly nitrogen and phosphorous). Algae samples dso need to be collected in
both a quditative and quantitative manner, so that toxic compounds from blue
green algae can be analysed. There should be 45 sampling daions, as sampling
in just one location is not likely to be enough.

2) The human and anima hedth Stuaion in the villages dong the Se San River need
be carefully monitored, and detailed studies need to be conducted.

3) Downdream impacts on communities Stuated adjacent to the Se San River in
Stung Treng Province need to be surveyed. Investigations should be conducted
both above the confluence of the Sre Pok River in Se San Commune, and
downgream from the confluence of the Sre Pok River to a least the Mekong
River. This basdline survey needs to be done as soon as possible, as villagers in
Ratanakiri have reported that a least the villages in Stung Treng province Stuated
upstream from the confluence of the Sre Pok River have been serioudy impacted
by the Ydi Fals dam.

4) Research regarding the impacts of the Yai Fdls dam on downsream parts of the
Se San River in Vietnam, as well as the project’s inundation area, need to be
conducted as soon as possible.

5) Eroson and sediment depodtion rates dong the Se San River in Raanakiri
Province need to be studied so that the risk of rainy season flooding in the lower
part of the basn in Ratanakiri can be assessed, as well as other critical ecologica
and socio-economic issues related to erosion and deposition.

6) The impacts of the Ydi Fdls dam on fish and fisheries of the Se San River need
be studied in greater depth.

7) The impacts of the Ydi Fdls dam on birds reptiles and other riverine wildlife
need to be monitored and documented in more detall.

6) Conclusons

It is cler that the Ydi Fdls dan has and is continuing to cause serious
downstream environmental and socio-economic impacts in the Se San River Basn in
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Ratanakiri Province, and probably in Stung Treng Province as well. These impacts have
been recognised by local people since the rainy season of 1996, but have only recently
been acknowledged outside of the province. While impacts related to the congtruction of
the Yai Fdls dam have dready severdly affected downgdream parts of the Se San River,
it is likey tha the nature of some of the impacts will change once the Ydi Fdls dam is
fully operating. Nevertheess, it would be nai ve to expect that operationa impacts will be
any less serious, dthough they may be different.

The studion dong the Se San River is critical, and more attention needs to be
paid to solving the problems affecting the ecologica processes and the local people who
depend on the Se San River in Cambodia. It is dso important that other dams planned on
the Se San River in Viet Nam, induding the Se San 3 dam, planned for 20 km
downgream from the Ydi Fdls dam, not be built, and that internationa financers,
including the Asan Development Bank, not support dams that have such a potentid to
impact on indigenous peoples and the environment.
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