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The Mekong Basin Development Challenge has five component research projects with an overall research
objective that reservoirs be managed in ways that are fairer and more equitable for all water users.
Management of Water storage infrastructure (WSI) will take into account fisheries and agricultural potential
as well as hydropower generation, and riparian communities will be able to utilize these water sources
for multiple purposes. Catchments will be managed in ways that reduce erosion and the siltation of WSI,
while benefiting riparian communities by opening up farming and other opportunities. Of importance
will be the ability to manage WSI sequentially, along the length of rivers, so as to optimize benefits
for all. In order to achieve this, water governance – the capacity to negotiate amongst water users
(including dam operators) – must be improved, paving the way for policy and administrative changes
that enable the sharing of benefits among riparian communities, among water users and between
nations.
The first research project (MK1) is entitled “Optimizing Water Storage Infrastructure (WSI) management for
livelihoods”. It is a livelihoods project that aims to develop strategies for optimizing the benefits of water
storage infrastructure (WSI) and increasing the ways in which this water can be utilized to support livelihoods
for the benefit of the poor. Strategies are being developed for individual reservoirs, in this case for Yali HPP in
the Upper Sesan in Vietnam, Lower Sesan 2/Sre Pok 2 in Cambodia and Nam Ngouang, part of the Theun
Hinboun Expansion Project in Lao PDR.
This report contributes to the research work being carried out at the proposed Nam Ngouang (part of the
Theun Hinboun Expansion Project) HPP in Lao PDR. The purpose of this report is to review the existing
literature on the area to be affected by the proposed scheme and especially the EIA and any environmental
management proposals. The review will consider the impacts of the dam predicted by the EIA, especially in
the context of hydrology, land and water use, agriculture, fisheries, and local livelihoods. It will review the
recommended proposals for mitigation and management of the environmental and social impacts in the areas,
and comment upon the adequacy of the EIA, EMMP and RAP. This is report broken down to three basins that
have been demonstrated to have varying impacts due to the development. This includes the 1) Nam Kading
basin downstream of the THPP headpond 2) Nam Ngouang and Nam Thuen upstream of the THPP headpond
(including the Nam Ngouang dam sites and upper catchments) and 3) the Nam Hinboun basin to the Mekong
confluence (including the Nam Hin)

2

L  

In 2004 the consultants Resource Management and Research (RMR) were engaged to analyse the
environmental and social impact of the THXP. In 2006 RMR finalised the ‘Social Action and Environmental
Management Plans’, which were incompatible with the Lao PDR EIA standards. Therefore, in 2006 Norplan AS
was contracted by THPC to compile the required information, under Lao PDR standards, for the development
EIA, EMMP and RAP. The SWECO 2006 feasibility and hydrological studies and the THPC water quality and
climatic monitoring programme have also been important sources for the EIA. These documents have been the
bases of the information presented and discussed in this report.
Further, about 20 additional documents have been review relating to the THXP and these are listed in the
reference section. This includes 4 independent reviews of the EIA/EMMP and RAP that have been summarised
and presented in the discussion section of this report. This report is based purely of a desktop literature
review. There has been no further attempt to contact the THPC or any other stakeholder to gain further
insight in to the project, its environmental and social impacts. It is highly recommended that before this
document is published the THPC is approach to make comment, clarify and address some of the key concerns
raised within this report.
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The Nam Ngouang Dam (alternatively known as the Nam Gnouang) is part of the larger Nam Theun Expansion
Project (Figure 1). The Nam Ngouang Dam is designed to improve the seasonal distribution of energy from the
Theun-Hinboun Hydropower Project (THPP), which was completed in 1998. The THPP is a trans-basin, run-ofriver project, which originally generated 1,100 GWh per year from a 210 MW of installed capacity. The TheunHinboun Expansion Project will increase this to 440 MW, an additional 230 MW. The THXP will achieve this by:
1) increasing the capacity of power generation
2) the supply of regulated flows to the THPP during the dry season and
3) mitigating the reduced flow caused by the upstream Nam Theun 2 hydropower scheme completed in
2010.
In addition a further 60 MW of power will be produced at the Nam Ngouang dam site. As with the existing
THPP, the expansion will divert water from Nam Theun/Nam Kading basin into the Nam Hai/Nam Hinboun
basin to the south. The THXP is due to be completed in 2012.
The THXP includes a:
•
•

•
•
•

70 m high dam and reservoir with a 60 MW power station on the Nam Ngouang 27 km upstream from
the existing Theun-Hinboun weir,
New intake at the existing weir on the Nam Theun. This will include a headrace tunnel from the weir
3
approximately parallel to the existing THPP tunnel, which will accommodate a total of 220 m /s. The
3
3
THXP will add a further 110 m /s to the current THPP 110 m /s.
New 230 MW power station adjacent to the existing Theun-Hinboun power station,
90 km long, 220 kV transmission line to connect with the EGAT transmission grid, Thailand.
55 km long, 115 kV transmission line to connect the Nam Ngouang power station with the EdL
transmission grid, Lao PDR.

igureepresentativediagramof amheuninbounxpansionrojectwith am gouangam(otherwiseknownas am
Gnouangam)shown.(Source: Nam Theun Expansion Project Power Company)
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THXP is owned by THPC (Electricite du Laos (EdL) 60%, Statkraft SF 20% and GMS Lao Company Limited 20%).
The THXP Hydropower Plant is located in both Bolikhamxay and Khammouane Provinces - the Nam Ngouang
Dam, however, is located in Bolikhamxay province. All available electricity output from the downstream power
plant (total of 440 MW) will be sold to Electricity Generating Authority of Thailand (EGAT) while the electricity
from the upstream Nam Ngouang powerhouse will be sold to EdL.
3

The existing Theun-Hinboun power station discharges a maximum of 110 m /s to the Nam Hai. Currently, the
discharge remains close to the maximum flow for the entire wet season but fluctuates daily from 0 to about 90
3
m /s during the dry season. With the expanded Theun-Hinboun power station using the Nam Ngouang
3
reservoir, the maximum wet season discharge will be 220 m /s but the dry season flow will be almost
1
continuous with smaller daily fluctuations than are now experienced. The specification for the Nam Ngouang
dam can be seen in Table 1.
able.ainparametersofthe am gouang(Source: adapted from MRC Hydropower Project Database 2008, Norplan 2008a,b,c,
and other sources)

arameter

nit

alue

Dam name

Nam Ngouang - Theun-Hinboun Expansion Project (other name: Nam Gnouang)

Lat

18016.8’

Long

104038.2’

Construction period

Years

Date of Completion
Length

4.0
2012

m

485.6

Country

Lao PDR

Province/District

Bolikhamxay

Country Priority

High

Type

Under construction

Purpose

Power production - to create reservoir and release water to Theun-Hinboun during dry
season

Rated head

m

47.0

Installed Capacity

MW

60

Peaking Capability

MW

20

Storage Capacity

Mm3

2,450

Design discharge

m3/sec

200.0

Base flow

m3/sec

?

Height

m

67.0

Full Supply Level

mamsl

455.0

Min. Operation Level

mamsl

420.0

Active Storage Volume

Mm3

2,262

Mean Annual Energy

GWh

294.0

Firm Annual Energy

GWh

161.0

People resettled

Numbers

Displace approx. 4,000 people

Catchment size

Sq.km

2,942

% of catchment regulated

%

?

1

Expansion Project Information, author and date known, unpublished.
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Reservoir area

Sq.km

105km2 (FSL) & 15km2 (LSL)

Total cost

USD

Estimated cost US$500 million (Reuters 10/25/07)

Tributary

Nam Theun, Nam Kading

EGAT transmission lines

kV

230

EGAT transmission lines,

km

81

EdL transmission lines

kV

115

EdL tranmission lines, length

km

58
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igure.amsiteandauxiliarydamsitefeatures
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igure2. am gouanginundationareaatfullandlowsupplyleveleservoirin olikhamxayprovince,Lao.(Source: Theun Hinboun Power Company)
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igure2Layoutofheuninbounxpansionrojectshowing am gouangdamand amheunand2reservoirsandtheirinteraction
withthecurrenthydropowerscheme.(Source: Theun Hinboun Power Company)
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igure3.evelopment mpactZonesthatrelatedtoable2summaryofimpactsandmitigation(Source: Norplan 2008b)
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G   

This section considers the current situation with the THPP completed, the impacts identified in the EIA regarding
the THXP in the various documents and the proposed mitigation and management measures and makes comments
on them. The THPC commissioned Norplan to complete the EIA, EMMP and RAP – Norplan 2008a, 2008b. 2008c
and 2008d. This section draws primarily from these reports. The impacts and mitigation measures are summarised
in Annex 2.
4.1

WATER FLOWS

Two river basins are impacted by the Nam Ngouang Dam (part of the THXP), the Nam Kading (including Nam Theun
and Nam Ngouang sub-basins) and the Nam Hinboun basin, which includes the Nam Hin (Figure 4). The Nam
2
2
Kading basin has a total catchment area of 15,269 km with 59% (8,937 km ) of this upstream of the present Theun
3
Hinboun Weir. Since 2010 only 2 m /s (plus overspills in extreme flood situations) is released from the Nam Theun
2 dam upstream of the THPP. Therefore, the THPP is now predominately fed by the Nam Ngouang, Table 1.
igure4.ajorriverbasinsimpactedandinfluencingthe (Source: Norplan 2008b)
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able.atchmentsizeandrunoffsupplyingthe(Source SWECO 2006)

nflow

atchmentrea
2

Nam Ngouang
2

Nam Theun
Total



eanrunoff ax.eeklyrunoff

%

m /s

%

m /s

%

m3/s

%

2,942

60

92.1

51

1,389

57

8.4

62

1,961

40

86.5

49

1,007

43

5.1

38

1,786

3

in.eeklyrunoff

km 

4,903

3



G

The river systems below the current THPP (the Nam Kading and Hinboun/Hin) have already been modified by the
existing THPP and the NT2 project. The flow into the Nam Kading has been significantly decreased in the dry
season; the THXP is expected to further reduce this. The THXP will reduce the inflow into the Nam Kading by 1) the
regulation of water entering the THPP headpond during the wet season & 2) diverting more water into Nam
3
Hinboun basin. The average reduction in flow into the Nam Kading during August will be from 1030 to 160 m /s ( 87%). This is a result of both regulating seasonal flows (by the Nam Ngouang dam) and diversion of water for
generating electricity away from the Nam Kading and into other river basins (NT2 and THPP diversion). The existing
3
5 m /s riparian releases into the Nam Kading will continue from the THPP, however, the amount of water the flow
over the spillway into the Nam Kading will be reduced. Therefore flow in the wet season will be significantly
reduced but the dry season flow will be relatively unchanged (Figure 5).
igure5 mpactonflowin amadingjustdownstreamtheheun-inbounweir. aselineshowsthenaturalflowpatter.hecumulative
effectofthe,andthe 2diversionprojects.(Source: Norplan 2008b)



2

Only sub-catchment below NT2 dam included. Pre-operations.
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 G  G
A large proportion (100 km) of the Ngouang River will be turned into a reservoir environment. This will fluctuate
between 420 masl and 455 masl with extreme floods up to 456.8 masl.


 

The most significant hydrological impacts will be on the Nam Hinboun / Nam Hai basins. The natural base and
mean flow levels have already significantly altered by the operation and releases of the water from the THPP.
Figure 6 and Table 7 show the different between the flow duration in natural and present THPP release conditions
the Nam Hai and Nam Hinboun. It can be observed that Nam Hai is impacted heavily while Nam Hinboun shows
less of an impact. It is suggested that the distance downstream, the limestone geology, larger catchment areas and
runoff of the Nam Hinboun buffers the fluctuation in water levels and flow.
It is worth noting that the dry and peak flows in the Nam Hai will and has been significantly altered. Currently the
dry river conditions, which normally occurred about 40-45 % of the time, now only occur 1-2% of the time, while
3
the duration of flows above 110m /s has increased from 3% to 50% of the time. Furthermore the mean annual
flood has increased by 30-50% compared with natural conditions, while the 100-years peak is increased by 15-25%.
3
In the Nam Hinboun, a significant change has occurred at Ban Khen - the levels of mean annual low flow (2.7m /s)
have become very rare due to THPP operations with the mean annual flood increased by 10% and the 100-years
flood by 5% (Norplan 2008b).
igure6, aturalandflowdurationcurvesfor amai(upstreamof aminboun)and aminbounat anhan(Source: SWECO,
2006)
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able2. aturalandalteredhydrologicalcharacteristicsofthe aminboun/ amais(Source: SWECO 2007)

ite

aturallow
atchment
rea

ean
flow


2

flowreleases flowreleases

ean
annual
Lowlow

ean
annual
lood

eanannualflood eanannualflood

km 

3

m /s

m /s

3

m /s

3

m /s

3

%

m /s

3

%

Nam Hai at Ban
Namsanam

87

9.0

0

250

360

+44

470

+88

Nam Hai at
confluence with
Hinboun

181

19

0.03

330

NA

NA

NA

NA

Nam Hinboun at Ban
Khen

1,086

106

2.7

870

980

+12

1090

+25

Nam Hinboun at
confluence with
Mekong

3,099

226

8.7

1,650

NA

NA

NA

NA

The THXP will increase the discharge from the THPP tailrace by twice the current level. Figure 7 shows the current
flow through the THPP (baseline) and the cumulative effect of the NT2 and THXP. The mean natural annual flow
will be increased by 60-90% and there will be a 35-45% increase in the 100-year natural flood.
igure7umulativeimpactondischargethroughheun-inbounowertationfromthe 2and.hefigureshowsthatduringthe
wettestmonthsthediversionwillincreaseby60-90%,managedbytheplanneddoublingofturbinecapacityofthe(Source: Norplan
2008b)
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The EIA used the hydraulic modeling completed by SWECO in 2007 (Figures 8 & 9) to assess the flooding impact
caused by changes to the hydrology from the THPP. The narrow gorge below Ban Khen and the steep karstic
limestone ridges confines the Nam Hin flood plain. The difference between the extent of the flooding areas of the
natural and THXP 100-year return floods will be increased by only 13%. However, there will be a dramatic increase
of up to 62% in the area flooded in the smaller mean annual floods (MAF)(Table 3). Flood duration will also
increase - an average 100 year flood currently lasts for 5.5 days at Ban Namsanam on the Nam Hin. With the THXP,
the floods are expected to last 19.5 days. The flooding effects in the lower Hinboun area down to the Mekong
confluence are modest compared to the naturally occurring floods levels. A 100-year flood event with no discharge
2
3
from the THPP would flood a total area of 187.5 km ; with a discharge from THPP of 220 m /s this would increase
2
2
this to 203.3 km – an increase in 18 km .
able3.loodingextentanddurationwithnaturalflows,existingandtheplanned.he00floodsextentsarealreadyconfided
bythetopographyoftheregionhoweverthesmaller,annualfloodswoulddramaticallyincreaseintimeandduration.(Source: Norplan
2008b)



aturalflow
2

ithexisting
7

2

km 

uration(hr)  km (%)



14.6

0

0year

47.2

20year

ithplanned
3

2

7

uration(hr) 

km (%)

uration(hr) 

23.0(+43)

42

38.0(+62)

393

17

58.7(+20)

166

66.6(+29)

455

59.5

51

66.6(+11)

207

72.7(+18)

463

50year

70.0

118

75.7(+6)

235

8.5(+14)

471

00year

76.7

136

82.4(+7)

257

87.7(+13)

471




3

At Ban Namsanam, Nam Hin
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igure8.00yearloodingextentinthe amin/pperinboun,Q()=220,0,0m3/s(Source SWECO 2007)

igure9.annualfloodingextentinthe amai/pper aminboun,Q()=220,0&0m3/s.(Source SWECO 2007)
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4.2

WATER QUALITY

Water Quality monitoring in Nam Kading (including Nam Theun and Nam Ngouang) and the Nam Hinboun
(including Nam Hin) basin has been mostly ad hoc. Commonly for planning and assessment for hydropower
developments few long time series of data is available. The Theun Hinboun Environmental Management Division
4
has been undertaking water quality monitoring for key parameters at 12 stations since 2002 (Figure 10). These
results have been used in the EIA and have been supplemented with information from other sources such as RMR
2006 and Schouten et al 2004.
In most cases the water quality throughout the development impact zones are satisfactory. The priority issues as
outlined in the EIA are turbidity and dissolved oxygen levels. The EIA highlights erosion induced from swidden
agriculture as a cause of pollutants but suggests that most other human activities have little impact on water
quality. The EIA further notes that water quality is a function of seasonal fluctuation in water discharge. Heavy
rains can result in a flushing and spike in pollutants and sediments. This creates a large range in maximum and
minimum results (Table 4).
able4.ummaryof998-2006waterqualitydatafromatimpactzones,whenthe wasdevelopedtherewasnoLaoaterQuality
tandardsthesehavebeenaddedtothistabletoassistinthisreview.(Source: Norplan 2008a & Lao Water Quality Standards).
arameter

Laowater
quality
standards

am gouang
damsite

ange
o

ean

emperature( )

25 - 35

16.7 32.3

24.8

issolved xygen
( mg/l)

>65

4.5 9.9

7.4

otalissolved
olids(mg/l)

500 - 600

27.0 131.0

otalardness
(mg/l)

50 - 300

amheun
upstream
eadpond

eadpond

ange

ange

ean

ean

amading
below
eadpond
ange

ean

amaiand
aminboun

ange

ean

25.3

18.5 31.8

25.0

17.6 31.5

24.8

13.4 32.1

25.0

4.4 11.5

7.9

4.2 10.6

7.5

4.4 11.9

7.5

3.5 11.9

7.7

52.8

7.6 48.0

20.8

2.9 53.2

28.2

13.3 261.0

34.2

16.0 145.2

48.0

5.0 135.0

45.4

3.5 48.0

17.4

5.0 90.0

26.6

12.0 90.0

28.2

13.5 162.0

46.7

uspendedolids
(mg/l)

5.0 685.0

56.2

5.0 327.0

39.2

4.0 341.0

35.9

3.0 327.0

38.3

18.0 230.0

64.3

itrogen(
mg/l)

0.10 2.70

0.41

0.10 1.70

0.35

< 0.005
- 1.70

0.33

< 0.05 1.60

0.32

< 0.05 2.60

0.46

0.01 0.46

0.09

0.01 0.36

0.08

0.01 1.00

0.08

< 0.005
- 0.39

0.06

0.01 1.00

0.10

3- 

hosphorous
(ot-mg/l)

16.5 32.9






4

Temperature, dissolved oxygen (DO), oxygen saturation (DO %), pH, total dissolved solids (TDS), total hardness, conductivity, salinity,
suspended solids (SS), turbidity (NTU), Secchi disk reading, ammonia (NH3-N), nitrite (NO2-N), nitrate (NO3-N), total phosphate (Tot-P), chemical
oxygen demand (COD), fecal coliform bacteria, and total coliform bacteria.
5
Thailand DO water quality standard to conserver aquatic organisms and fisheries
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There is a significant concern of low dissolved oxygen below the THPP in the Nam Hai and Nam Hinboun and in the
Nam Theun and Nam Ngouang (located in the slower moving reaches around the THXP dam site and of headpond
THPP). Both sites fell below between 4.5 ml/l (Table 4). This is of concern for the THXP development which will
potentially lower the dissolved oxygen further in both locations. The EIA states that the aeration structures,
installed to mitigate low dissolved oxygen, should be able to cater for the expanded water release from the THXP.
However, periods of low dissolved oxygen in the Nam Hai and Nam Hinboun suggest that the aeration structures
are not presently functioning effectively.
The results from turbidity monitoring from 2002-2006 show a strong correlation between the erosion caused by
the power plan development and high loads of suspended sediment the Nam Hin all year around. This is caused by
a) the water leaving the tailrace having low turbidity, b) the fine to very fine bed and bank material of the Nam Hin
and c) high than natural flow. This erosion is amplified during peak procedures. With the THXP expected to double
the discharge from the THPP tailgate the issues of turbidity in the Nam Hin is of particular concern. The total
sediment carrying capacity will increase which will increase the erosion from the banks and bottom of Nam Hai
and Nam Hinboun. The effect THXP will have on erosion on the bed and bank of the Nam Hin levels need to be
addressed. These concerns are discussed in more detail in the section 4.4 Aquatic ecosystems and fisheries of this
report.
 G  G
The current water quality in the Nam Ngouang dam site is considered good, with:
•
•
•
•
•

neutral pH,
low conductivity,
no salinity,
low values of nutrients and
no measurements showing significant levels of organic micro pollutants, heavy metals or coliform
bacteria.

However, dissolved oxygen is a major concern for the dam site. As stated above, there is a history of dissolved
oxygen dropping to 4.5ml/l during the wet season at the site of the Nam Ngouang dam and upstream from the
NT2 development. Thermal stratification and digestion of organic matter will result in the oxygen deficiency in the
lower (<10m) cool stratifications of the reservoir. This will occur throughout the year but will be amplified during
the dry season. These conditions are most likely to occur during the first 10 years of the reservoir operations when
the organic matter is being decomposed. The only way to mitigate the downstream impacts is through installation
of aeration structures.
Furthermore, the site has at times experienced extremely low water temperatures. In January 1975, air
o
temperatures dropped below 0 C. A large fish kill affecting numerous fish species was observed which was
suggested to be the result of low water temperature. Heavy rainfall in the upstream reaches sometimes causes
landslides that contribute to high concentration of Suspended Solids (SS). The very high maximum values in Table 5
for SS can be attributed to such events (Norplan 2008b).
The Nam Ngouang catchment, above the THPP headpond, has reasonably low turbidity but is prone to soil slips
which have resulted in extreme spikes in turbidity. During the floods very high levels of have been measured while
during the dry season levels are low (Norplan 2008b). The water quality of the Nam Ngouang and Nam Theun
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upstream of the Headpond will not be affected by the THXP. Releases from the upstream NT2 project, however,
have been found to have lower dissolved oxygen levels, which may affect deep-water oxygen levels in the NTPP
headpond.
Downstream of the dam discharges of anoxic water, pollutants from construction and the power plant, and colder
water can have significant effects on aquatic life and communities. When the EIA was developed sanitation and
waste disposal and collection services were not sufficient to handle the size of the development.
Trapped sediment flowing into the Nam Ngouang dam from the upper catchments will cause a reduction in
Suspended Solids concentration resulting in less turbid water in the lower parts of the reservoir. This will increase
the light penetration in water column and could increase the biological production.
 
Sediment in the Headpond of the THPP will be significantly reduced. The EIA states that this will be a positive
change for water uses and aquatic biodiversity, however there is no evidence presented to support this. Oxygen
level in the Nam Theun will be affected but the impact will depend heavily on the detailed design of the Nam
Ngouang intake and tailrace from the power plant. The EIA implies that there will be no significant impact from
the THXP on the Nam Kading and Nam Theun downstream of the weir. The current situation of periodic releases of
low dissolved oxygen levels caused by NT2 and the NTPP will continue.
QL 

 

GL 

The water quality monitoring management plan, under the EMMP, addresses the impact from the THXP during
construction and operations of the dam and its reservoir. Other management plans also address water quality
impacts such as:
1) control of pollution from the construction sites are to be found in the “Construction Activities
Environment Plan”.
2) Oxygen depletion and eutrophication control is to some extent dealt with in the “Reservoir Clearance and
Filling Plan”.
3) Downstream sediment load and erosion is addressed in the “Downstream Riverbed Management Plan”.
The objective of the WQ monitoring plan is for: 1) detecting trends, 2) monitoring critical conditions (annual
maximum or minimum values of certain water quality constituents), 3) monitoring any violation of standards.
Figure 10 shows the existing and proposed SED water quality monitoring stations.
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igure0.xistingandproposedwaterqualitymonitoringstations(Source, Norplan 2008c)

4.3

GROUND WATER

The EIA states that there is little information on the groundwater in the project impact zones, and apparently little
further effort has been undertaken to understand groundwater movement, volume and the impacts of the
development by the EIA. It is mentioned, however, that some risk leakages of the reservoir through the Pha
Kouanchan ridge and that there is a need for retention dikes. There is no discussion of effects of groundwater level
and recharge due to the reservoir and altered hydrology and its effects on groundwater supply and quality.
Reservoirs can influence ground water, tending to raise the water table around the sides of the reservoir or
downstream of the dam due to the increased pressure of water in the reservoir. No estimates have been made of
this. Problems can arise where the water table reaches the surface, causing ponding; with little investigation into
the groundwater it is unclear if this is going to be an issue.
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4.4

AQUATIC ECOSYSTEMS AND FISHERIES

Several studies (Norpower 1993, Department of Livestock and Veterinary & Burapha Development Consultants,
1992) found that there’re 79 fish species in the Nam Kading basin upstream of the THPP. Kottelat identified 11
new species in the Nam Kading basin between 1996 and 2002. The EIA states that some of these species have been
affected by the THPP developments but none of them have become extinct – they can still be found upstream of
the headpond.
The impact areas of the Nam Ngouang dam and the THXP have the following important riverine habitats for fish
and other aquatic species:
•

•

•

loodplains: overflow areas of land in the wet season. Organic materials in these flooded areas create
spawning and breeding grounds for fish species. Floodplains connect riverine environments and wetland
and terrestrial habitats. The lowland flood plains of the Nam Hinboun and Nam Kading have significant
importance.
eeppools: deep pool provided dry season refuge areas and spawning grounds for aquatic species.
Scouring after rapids forms deep pools. Deep pools are found in the slower reaches of the Nam Ngouang
and Nam Hinboun basins. Intermitant flow release from the THPP has significantly reduced the number of
pools in the downstream part of the Nam Hinboun.
apids: found throughout the impact zones rapids provide feeding and spawning grounds for species
particularly adapted to such conditions. Rocky substrate and high currents allow benthic plant growth and
invertebrates which are a source of food for other aquatic species. The Nam Ngouang, Nam Theun Nam
Hinboun has and will change the Nam Ngouang into a lake environment and the rapid habitats in the Nam
Ngouang will be lost. It is not understood what the extent and cost of this impact will be.

Fisheries depend on natural daily and season flow regimes and the ability to migrate up and downstream. Fish
migrate from refuge, spawning, and feeding areas. Fish migrate between deep pools, floodplains, rapids,
tributaries, ephemeral streams, ponds, paddies, and backwaters. Long distance migrating fish species migrate
upstream from the Mekong particularly in the months of August and September when water levels in tributaries
are high (Norplan 2008b). Fish and other aquatic species also depend on the level, duration, and frequency of
floods and dry periods. The THPP has created large changes to both fish to migrate and changes to flow regimes in
the Nam Kading and the Nam Hinboun basins respectively. The EIA states, however, that ‘the impacts on fisheries
of the THPP have been difficult to isolate from changes caused by natural causes and other development factors.’
Table 5 shows the fisheries catch trends in 1997 (one year before the THPP was commissioned) and 2004. Average
fish catches have declined by more than 58% in all impact areas. Villages upstream of the dam have reduced their
catches between 43 - 58%. With the exception of Zone 3b, all villages downstream of the THPP have seen
reductions of 50 – 84%.
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able5rendinishatchbyZone(Source: RMR Household data, 2005)

Zone

en
verage
catch/hr,

verage
catch/hr,

997(kg)

2004(kg)

Zone 2:
Headpond

0.9

0.3

Zone 3a: Nam
Hai and
confluence with
Nam Hinboun

1.7

Zone 3b: Upper
Nam Hinboun

omen
verage
catch/hr,

verage
catch/hr,

997(kg)

2004(kg)

67

0.5

0.3

60

0.5

71

0.6

0.3

50

0.8

0.3

63

0.3

0.3

0

Zone 3c: Middle
Reach of Nam
Hinboun

1.8

0.4

78

0.5

0.2

60

Zone 3d: Lower
Nam Hinboun

1.2

0.3

75

1.8

0.3

84

Zone 5a:
Catchment

1.9

0.8

58

0.7

0.4

43



%
eduction

%
eduction

G

Fishing communities on the Nam Kading, in the first 4km downstream of the THPP, have reported that there was a
significant reduction in fisheries after the THPP was complete. They have not noticed a reduction in species
diversity. The impact of the THXP and NT2 will reduce the wet season flows further – this will significantly impact
on the already impoverished fisheries.
 G  G
The habitat change due to the Theun Hinboun weir has resulted in disappearance of a 1/3 of the local fish species
in the Nam Ngouang and the Theun Hinboun headpond. The common carp (Cyprinus carpio) now dominates the
Theun Hinboun weir headpond and forms an important part of the fishery yield. The common carp seems to be
limited to the slower moving waters of the head pond. No population have been noted upstream of the head
pond. The species composition upstream Nam Ngouang (above the headpond) however, has shown no signs of
significant changes due to the THPP (Norplan 2008b).
The change in water fluctuation in the THPP headpond has caused a loss in aquatic vegetation. There has been an
increase in mollusc species that previously was not present. Communities have started collecting the mollusc for
instead of collecting aquatic weeds for consumption. The mollusc is also a food source for the carp.
The EIA states that the complete barrier that the THPP creates on the Nam Theun has had little impact upon the
fish species upstream – they are able to complete their life cycle in upper parts of the catchment. The fishery
yields upstream of the THPP headpond however have also decreased. This may be due to the THPP impact on
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aquatic habitats and water quality but an increase in fishing, access to markets, and destructive (using explosives)
fishing practices and insecticide pollutants may also be a cause. The Nam Ngouang reservoir will have little
additional effect on migratory species as the THPP already acts as a barrier.
Fundamental changes to the flora and fauna of the Nam Ngouang is expected at the site of the dam. The
2
transformation of the river to a 107 km lake will increase the number of phytoplankton and zooplankton and the
plankton-feeding fish species. The very large drawdown and poor soils will restrict the establishment of lakeshore
ecosystems and species, and will result in very low productivity. Shallow water bottom fauna and flora species will
suffer. Some indigenous fish and aquatic life will be able to adapt but on the whole there will be a dramatic shift in
species composition. The EIA states that there is little risk of invasive species of flora and fauna. However, the
Common Carp is expected to invade the reservoir and displace indigenous fish species. The Carp can provide
significant fisheries for the local communities. The EIA states that the biodiversity of the reservoir sites will
decrease although the productivity is expected to increase.
2

RMR in 2006 calculated that the Nam Ngouang reservoir with an average surface area of 70 km could support an
annual sustainable catch at 315 to 595 tons/year, (= 860 kg/day to 1,600 kg/day). These figures are based on other
reservoirs in the region, but with local access issues taken into account (access to shoreline, small populations, the
potential for unsafe high winds) it is likely that the daily catch would be between 200-400 kg (Norplan 2008b).
The reaches upstream of the THPP headpond will not be impacted by the THXP. However the cumulative effect of
3
the NT2 riparian releases of 2+ m /s will significantly reduce the extent of aquatic habitats in reaches of the Nam
Theun between the NT2 dam and the THPP headpond.


 

There has been significant impact on aquatic ecosystems between the confluences of the Nam Hin and Nam
Hinboun to the Mekong River. The discharges from the power plant have caused riverbank erosion, downstream
sedimentation, drastic morphologic changes and extreme water level fluctuation (average of 2 m in dry season).
High turbidity and high flows, which earlier only occurred as a wet season phenomenon, are now permanent
features of the river and will be increased by the Nam Ngouang dam. It also seems that the increased sediment
transport in Nam Hinboun caused by the intermittent flow releases have “filled” the deep pools of the river and
thus destroyed important fish production habitats and fishing sites. The EIA noted that this situation has not been
stabilized, even after 10 years of operations. The expansion project will increase this processes, although it is
difficult to quantify the additional impact.
Communities downstream of Keng Vang Fong (downstream of THPP) have reported that an increase in flow
volume resulted in a deposition of fine sediment. The bottom dwelling flora and fauna species have disappeared
from these reaches although, 2 fish and 1 bivalve species have successfully established populations there. The
THXP is predicted to have further adverse impacts on benthic organisms. Additionally these communities also
reported a loss in fisheries yield – Schouten et al 2004 noted that this is most likely due to the increase in fishing
activity, rather than the THPP development. The EIA states that the high fluctuation of water levels in the Nam Hai
has made it impossible to use traditional fishing techniques. It is concluded that THXP will further negatively affect
these fisheries and aquatic ecosystems. The doubling of flow will further support planktonic fisheries adapted to
turbid waters that favour flooded environments.
In additionally, fish yields have shown a significant decline and local people can no longer harvest aquatic
vegetation or collect snails, mussels, and shrimps from the Nam Hinboun mainstream. These items represent
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important parts of the aquatic food chain and thus resulted in a decline in fish productivity and village fish catches
(Norplan 2008b).
Bank erosion will significantly change the riparian habitats of the Nam Hin and Nam Hinboun.
 

 

G   G

L 

The main focus of the fish monitoring and management plan (part of the EMMP) is on the Nam Hai and Nam
Hinboun reaches, which have had the most profound changes in hydrology and aquatic ecology. The plan,
however, also looks at:
1)
2)
3)
4)

Upstream reaches of Nam Ngouang and tributaries,
Nam Ngouang Reservoir,
Nam Hai and Nam Hinboun receiving increased intermittent flow,
Nam Hai and Nam Hinboun floodplains.

The plan addresses fish and aquatic ecosystem changes caused by quantitative and qualitative changes in water
(hydrology), habitat alteration, and impeding obstruction of migratory patterns and has the objectives to:
•
•
•

Improve the knowledge of the species composition and biology of fish species and other aquatic fauna in
the Nam Kading catchment.
Monitor the changes in populations and biodiversity caused by project related impacts
Identify potential measures to reduce or to compensate for the expected impacts on aquatic biodiversity

The Fisheries Monitoring and Management Plan activities include developing a baseline investigation, an ongoing
monitoring of fisheries (Figure 11 below), compensation measures (e.g. riverbank protection & protecting
important breeding sites) and an information campaign to encourage sustainable fisheries.

27

MK1 | Environmental Review of Nam Ngouang - THEP | VERSION 1 |June 2011

igureishmonitoringtationofthe(Source: Norplan 2008c)

     G L 
The Downstream Riverbed Management Plan, part of the EMMP, focuses purely on the issues of altered river
hydrology, sediment flow and erosion in the Nam Hai/Nam Hinboun river systems downstream the THPP. Erosion
caused by construction activities are addressed Construction Activities Environmental Plan. The Plan will include
1) hydraulic modeling of the Nam Hai and Nam Hinboun,
2) Monitoring of changes in erosion and river morphology
3) Construction of river protection and training work.
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4.5

TERRESTRIAL BIODIVERSITY

In 1995 the Wildlife Conservation Society (WCS) in connection with the THPP completed a survey of wildlife in the
impact zone of the original Theun Hinboun project. This assessment did not include all the impact zones of the
THXP development. The study found 5 globally threatened birds, 12 globally threatened mammals in the impact
area. In addition, 22 other important species were found to have populations in the THPP impact area. During the
study a number of significant habitats were found to be vulnerable to damages of destruction due to the THPP
project. This included the Nam Kading National Protected Area. It has been observed that a number of species
have declined in and around the Nam Kading NPA, it is difficult however to say with confidence that this is due to
the THPP.
 G  G
In Nam Ngouang catchment contains a great diversity of wildlife species. Table 6 present the key species of
conservation concern in the Nam Ngouang catchments that have the potential to be affected by the THXP
development. The extremely rare and endangered Saola (Pseudoryx nghetinhensis) is of particular concern. The
Saola is endemic to Lao and has the highest conservation status in Lao PDR. All measures must be taken to protect
this species. Tizard in 1996 mapped a small area of Saola occurrence just east of the Ban Sensi and villages
interviewed stated that Saola might remain in the area, but in very low numbers due to hunting. It is unlikely that
they now occur in this area – they have likely moved higher in the Nam Ngouang catchment (Norplan 2008b).
able6.eywildlifespeciesintheupper am gouangcatchmentbasedonobichaud2005and2007surveys(Source: Norplan
2008b,c)

pecies

ccurrence

onservationstatus

Bird
Crested Argus

Reported present (but less common than formerly) in the vicinity of Ban Sopchat

(Rheinardia ocellata)
Bar-backed Partridge
(Arborophila
brunneopectus)

One caged bird seen in Ban Phonekham

Crested Kingfisher
(Megaceryle lugubris)

One was seen along the Nam Ngouang. Although Tizard (1996) reported 4-5 pairs
on the Nam Ngouang and Nam Heung.

Great Hornbill

Casques of Great Hornbill (one each) were seen in Ban Sensi, Ban Phonekham,
and Ban Sopchat. Villagers said the species still occurs in the general area.

(Buceros bicornis)
River Lapwing
(Vanellus duvaucelii)
Large-billed Crow
(Corvus macrorhynchos)

one pair was observed during the survey, on the Nam Ngouang, within 2 km
upstream of Ban Sensi. Tizard (1996) reported eight pairs on the same stretch of
the Nam Ngouang.

Regionally At Risk

National Long-term
Decline

A maximum of 2 were seen one-way along the Nam Ngouang and 3-4 along the
Nam Heung

ammals
Macaques

Residents of Ban Phonekham reported that three species inhabit the area; the
description of one fits Rhesus Macaque (Macaca mulatta). In Ban Phonekham, a
freshly butchered primate carcass was seen, and villagers' description of the live
animal corresponds to Bear Macaque (Macaca arctoides).

Douc Langur

Reported to be very common locally by residents of Ban Sopchat.

Regionally At Risk

(Pygathrix namaeus)
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Phayre's Langur
(Semnopithecus phayrei)

A grey monkey (called "chang" in Khmu) that most likely equates to Phayre's
Langur was reported present locally by residents of B. Phonekham.

Gibbons

All villagers questioned reported gibbons present in the area

Bears

Two species reportedly present, fitting Asiatic Black Bear (Ursus thibetanus) and
Sun Bear (Ursus malaynus).

Otters

Two species ("bouan" and "nak") reportedly still inhabit both the Nam Ngouang
and Nam Heung, but apparently less commonly than before.

Asian Golden Cat
(Catopuma temminckii)

A juvenile golden cat was seen captured by a villager in the upper reaches of he
Nam Khamang

Tiger
(Panthera tigris)

Tiger may survive at very low density in the area. Ban Kuang villagers believe one
might still inhabit the upper Houay Kao on the east side of the Nam Heung, north
of the village.

Asian Elephant

None occur in the area, and have not for a very long time – at least 20-30 years.

Regionally At Risk /
Globally Threatened

Globally Threatened

(Elephas maximus)
Heude’s Pig
(Sus bucculentus)

Villagers consistently reported that two species of pigs inhabit the area, and that
both are common and crop pests. Presumably, Eurasian Wild Pig (Sus scrofa) and
the Indochinese endemic, S. bucculentus

Saola

This species is extremely rare and known to occur in the area relevant to the NG.

(Pseudoryx nghetinhensis)
Muntjac

Villagers collectively reported three species of muntjacs in the general area, the
descriptions of which apparently correspond to Large-antlered Muntjac
(Muntiacus vuquangensis), Red Muntjac (M. muntjak), and Truongson Muntjac
(M. truongsonensis).

Sambar

Antlers (one set each) were seen in Ban Sensi and Ban Sopchat. Villages variously
reported one (Ban Sensi) or two (Ban Koang and Ban Sopchat) species of
“khouang” present.

(Cervus unicolor)

Gaur
(Bos gaurus)
Banteng

Probably absent from the area of Ban Sensi. Elsewhere, vague but conflicting
information was given

(Bos javanicus)

More than one village reported the presence of a remnant herd (numbering
fewer than ten individuals) of wild cattle that, based on their descriptions, is
probably Banteng, around the upper Nam Kamang.

Serow

Generally reported to occur in nearby mountainous, rocky areas.

Globally Threatened

(Naemorhedus
sumatraensis)
Black Giant Squirrel
(Ratufa icolour)

Two partial tails said to be from, and consistent with, this species were seen in
the house of the vice-chief of Ban Sopchat.

The most significant disturbance to wildlife will be the reservoir clearance and filling. This will unavoidably cause
loss of wildlife in the cleared areas, in particular small mammals and reptiles. Although the area inundated by the
reservoir has little biodiversity value, as the reservoir fills animals will become trapped on temporary islands and
drown if they cannot migrate.
A substantial part of the transmission line corridor will be through the Phou Hin Poun NPA. The NPA is reported to
be home to over 20 species of Mammals, a significant number of vulnerable birds, 18 species of reptiles and 47
species of Amphibians.
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The THXP development will provide greater access and opportunities for the wildlife trade and collection of nontimber forest products (NTFP). These are currently considered the greatest threats to wildlife biodiversity in the
region. (Norplan 2008b). The development will allow greater access via vehicle and boat to Nam Heung, Nam
Chat/Nam Pan, Nam Khou, Nam Pon, Nam Khamang, Nam Thong and other smaller streams that may have
significant biodiversity value.
The reservoir will fragment the habitats in the Nam Ngouang catchment. Of particular concern are the limestone
cave species in the Pha Chouan Chan PPA on the southern side of the Nam Ngouang valley, which will have
reduced access to other parts of the catchment.


 

The new flow downstream of the THPP regime will cause more frequent, larger and longer floods. This will cause
some changes to the natural vegetation by favouring species better adapted to inundation eg. Seasonal grasses.
This will also cause erosion and degradation in the natural in stream and riparian habitats.
With the only flora and fauna survey been undertaken in 1995 indicates that there is a clear lack of understanding
of species composition and conservation required. Further scientific survey is required to understand the impact of
the development on biodiversity.
4.6

PROTECTED AREAS

In Bolikhamxay and Khammouan provinces, protected areas and biodiversity are under threat from illegal logging
and deforestation. The western regions of Lao PDR where this development lies, are especially open to wildlife
trade with 60-70% of the goods sold in Vietnam and China. Currently there is almost no control of logging and
hunting in the protected areas. Additionally, the pressure on timber, wild animals and NTFP including medicinal
plants is expected to increase from Vietnam and China. The EIA states that increased access to the Protected areas
will increase these illegal activities and increase pressure on biodiversity. Table 7 provides a summary of the
impact on protected areas of the THXP development.
There are three NPAs in the direct or indirect impact zones of the THXP (Figure 12). These are:
1.
2.
3.

akai amheun  covering 353,200 ha of the headwaters of Nam Theun.
amading  covering 169,000 ha of the Nam Kading valley downstream of the existing Theun
Hinboun dam. 10 ha of the Nam Kading NPA will be used to build the tunnel and access road.
houinhounorhammouanLimestone  covering 150,000 ha of the southern and eastern
catchment of Nam Hinboun. The planned parallel line will pass within the Phou Hin Phoun NPA. The
routing of the power lines will avoid the limestone mountains and ridges, the focus of the protected area.

Overall, the EIA states that little impact is expected from the THXP on the three NPA, however improved access
may accelerate the harvesting of forestry products.
There are two Provincial Protected Areas (PPA) that are found within or close to the impact zone (Figure 12):
1.

he amhat/ amanrovincialonservationorest consists of 45,000 ha largely undisturbed forest.
It is located to the east of the planed reservoir area covering the parts of the catchment of Nam Ngouang
bordering Vietnam. The area contains large stands of Wet Evergreen Forest and is considered important
habitat for rare and highly endangered wildlife species such as the Saola (Pseudoryx nghetinhensis). The
reservoir will make the northwestern section of the PPA more accessible by waterways. Currently there is
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2.

only access by seasonal non-engineered roads. Logging already takes place, which will be enhanced with
this development. There is a risk that the PPA will be fragmented due to the reservoir boundary.
The small haouanhan covers most of the inaccessible limestone ridge separating the Nam
Ngouang reservoir area and the Nam Theun catchment. The most characteristic species found in this PPA
are adapted to steep rock and cave environments, in particular reptiles and bats. The fauna also includes
the Lao rock rat or kha-nyou (Laonastes aenigmamus), sometimes called the "rat-squirrel". This large
rodent, belonging to the ancient fossil family Diatomyidae, was first scientifically described in 2005. The
reservoir will boarder the Pha Kouan Chan PPA and will potentially isolate terrestrial habitats on the
northern side of the PPA. Negative impacts will be seen on migratory species that will not be able to move
between the limestone habitats to the vegetated habits of the Nam Ngouang valley. 200 ha are expected
to be taken from this PPA for a planned limestone quarry.

In addition, a Forest Corridor ( amheunorridor) linking Nam Kading NPA with the Phou Hin Poun NPA has been
established. This area coves the forests on each side of Nam Theun downstream of the NT2 dam site and has been
set up as a compensation measure of the barrier effect of the Nam Theun 2 reservoir on the Nakai Plateau.
In 1996 the WCS and IUCN proposed a aolaanagementrea for the northern section of the Nam Ngouang and
the headwater of the Nam Chat, Nam Pan and Nam Heung. This area is considered highly important due to the
presents of Saola (Pseudoryx nghetinhensis), however, no management actions have been established for this
area. The reservoir will reach into the Saola management area. The land inundated is expected to have little
impact on Saola habitat. However, it will increase access the conservation area by boat.
During the construction phase there is a risk that wildlife in the area will be hunted for either consumption or
trade. The impact could be felt in Nam Kading NPA, near Ban Kengbit and Ban Kounkham where there is already
evidence of illegal hunting and trapping. Relocation villages near the newly declared Nam Thuen Corridor could
impact biodiversity. Increased patrolling, environmental awareness and proper supervision of resettlement
activities are required to avoid these impacts.
able7.ummaryofimpactsonprotected area(adapted from RMR 2006b, cited: Norplane 2008b)
mpact

rotectedarea

pproximateimpactedarea

Inundated

Proposed Phou Kadoung Saola Management Area

Area not established

Pha Kouan Chan Provincial Protected Area

3 ha

Pha Kouan Chan Provincial Protected Area (Quarry and
retention dyke)

About 200 ha

Phu Hin Poun NPA (Transmission line)

Unclear definition of NAP borders.

Nam Kading NPA (Tunnel adits)

About 10 ha

Proposed Phou Kadoung Saola Management Area

25,600ha if area is established

Pha Kouan Chan Provincial Protected Area

10,800ha

Proposed Phou Kadoung Saola Management Area

64,400ha if area is established

Nam Chad-Nam Phan Provincial Protected Area

65,000ha

Nam Chouan Provincial Protected Area

140,000ha

Impacted by other project features

Fragmented by reservoir.

More accessible by reservoir waterway
enhancements
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igure2rotectedreaswithpotentialimpactsfromthe.(Source: Norplan 2008a)
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The catchment biodiversity development and protection plan, under the EMMP, has two objectives:
1.
2.

To create a provincial protected area that encompasses the area around the reservoir.
To regenerate and rehabilitate degraded forest and upland agriculture areas in the catchment.

The plan is designed to support the overall goal of protecting the biodiversity and reducing erosion in the Nam
Ngouang catchment. The suggested boundary of the new Nam Gnouang PPA to shown in Figure 13 below. The
actions to support the development of the management plan includes mapping of boundaries, villages and
watersheds; wildlife and baseline surveys, social-economic survey’s, consultation with provinces, districts and
villages; staff and resources capacity development and assessments. The establishment of this new protected area
should not be undertaken at the expense of providing support to protecting biodiversity in the current protected
areas.
igure3uggestedboundaryofthe gouang(source: Norplan EMMP, 2008b)
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Most of the Nam Ngouang catchment is degraded and there is huge value and potential for regenerations
activities. The Forest Regeneration and Rehabilitation Programme aims to:
1) first monitor current plans
2) monitor regeneration processes and make interventions where necessary.
The priorities for rehabilitation are the riparian areas of the reservoir (including the islands and focused on steep
slops) and upstream tributaries. The programme will include:
1) mapping and surveying for better planning
2) collecting information from local villages and
3) designing and implementation of a long-term forest regeneration plan.
  

L

  

  G    G

L 

This transmission lines will cut through the Phou Hin Phoun or Khammouan Limestone NPA. Thus there is a
significant threat to the environmental value of this the NPA. There is not a discussion of rerouting the
transmission line to avoid these impacts. The plan, however, does discuss ways of minimize impact when clearing
vegetation, through erosion control, waste and wastewater handling, river and wetland protection and wildlife
protection.
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Eleven villages with a total population of 4,186 people will be directly affected and relocated due the construction
of the Nam Ngouang dam. Sixty-six villages (27,000 ppl) downstream and upstream of the dam will be affected to
varying degrees (Table 8). During the peak construction period there will be approximately 2,000 working at the
dam site with a total increase of 6,000 people in the surrounding villages. The following section will describe how
these impacts will affect the life and livelihoods of affected people as described in the EIA, RAP and other sources.
able8.everityandextentofimpactonvillagesfromthe(Source: Norplan 2008c)

everityofimpact

Zone

escriptionofrea

o.illages

o.

o.s

7

ate

%

High

8

1

Reservoir

11

708

4186

Moderate

34

3A

Recipient – Gorge

11

1042

6199

3B

Recipient - Upper

12

764

4636

3C

Recipient - Middle

16

838

5040

6

Host villages

6

475

3268

3D

Recipient - Lower

20

1494

8279

4A-C

P.Lands – structures

5

Approx. 72

Approx. 230

2

Headpond

6

596

3511

4D-E

P.Lands – T.Lines

45

441

2636

Low Moderate

15

Low

11

Very Low

17

3F

Pakkading Area

10

1678

9381

None – Very
low

15

5A

Upstream NG

Approx. 36

To be monitored

Approx. 1000

5B

Upstream Hinboun

12

903

5261

5C

Upper sections of the Nam Hinboun

6

480

Approx. 2000

90

9,0

55,627

 L

5.1

POPULATION DEMOGRAPHIC

 G  G

 
th

Except for Pon, Chalet, Kaan and Sopkhom, which date back to the 18 Century, the villages in the reservoir site
have been established in the past 50 years. The growth rate is estimated to be at 3%. The dominant ethnic group
is the Upland Tai (79%) of which the Tai Maen and Tai Pao are the most common. This is followed by the Hmong
(11%) and Phong (8%). There are also a few Thaveung and Khmu families living in the reservoir site.

6 Villages include: Somboun, Phabang, Xot, Pon with Sopsan, Boung with Chalet, Sopkhom with Ka’an, Thongviengkham and the sub-villages of
Phapho and Phonkham, Phonkeo, Sensi, Thambing, Sopchat
7
Determined based off the number of PAPs
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Downstream of the THXP there are a total of 6,412 impacted households with 37,046 people. Six villages are
around the existing THPP headpond, 53 villages are in the Nam Hinboun river basin (including Nam Hin) and 10
villages are in the Nam Kading River basin. In downstream impact zones, 61-98% of people identify as Buddhist and
1-5% as Christians. Around the headpond of the THPP 34% of people identify as Animists. Kaleung and Bo ethnic
groups are the largest groups in the downstream villages (>50%). Tai Pao and Tai Meuy are the dominant ethnic
group around the headpond of the THPP. 




There are estimated to be 36 impacted villages upstream of the THXP. The total number of people and households
was not presented in the RAP. This was because the extent to which these villages will be impacted is assumed to
be only based on the effects on fish migration, which at this point is not clear. The fisheries monitoring program is
expected to resolve these information gaps. The upper catchments of the Nam Ngouang (above the THXP) 95% of
people are Animist, 4% are Buddhist and 1% Christians. There is little detail about the ethnic people upstream of
the THXP. However, it is believed to be dominated by the Kaleung ethnic group. The RAP states that more
information on population demographics will be collected at the commencement of the fisheries monitoring
program.
5.2

LIVELIHOODS AND INCOME

 G  G

 

Households in the reservoir site on average have 1.1 ha of hill rice and use swidden agriculture practices. There is
little dry season rice with only 2 villages having small rice paddies. River terrace gardens are important
components of villager’s livelihood. Each household has an average of 1.2 ha of terraced gardens growing
vegetables, fruits and cereals. The housing standards in this area are generally basic – the majority have bamboo
walls and leaf or grass thatched roof.
Animal raising and breeding is an important income source and leads to wealth accumulation. Selling animals are
an important coping mechanism for dealing with crises – floods and illness. On average there are 76 pigs, 94 cattle,
26 buffalo, 10 goats and 480 poultry per village.
Up to 70% of protein in households can come from fish. It is an important secondary income and primary dietary
sources for many households – with fishing supplying between 15-25% of their total annual household income.
The collection of NTFPs is a common practice in the reservoir site. They provide
1)
2)
3)
4)
5)

animal protein – wild meat, fish, frogs, shrimp, turtles, crabs, molluscs,
calories, vitamins and dietary fibre – mushrooms, bamboo, fruit, vegetable, honey,
materials for house construction and handicraft production,
traditional medicines
cash income.

On average, the most important single source of income is through the sales of small and large livestock (pigs and
poultry), which makes up 33% of household income in the reservoir site. Fruit and vegetable sales can make up
10% of total income - chilli and corn are the most common. NTFPs can makes up around 5% of annual income. The
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total average cash income in all villages is approximately 4 million Kip (USD500) per household per year. This varies
between 1.1 millon Kip (USD137) to 7.5 million Kip (USD935).
There are 5 temples in the Nam Ngouang reservoir area, 16 spirit houses or trees, 31 burial areas, 33 isolated
graves, 36 sacred groves and Caves, and 2 statues and old sacred artefacts. The RAP states that these is nothing
that cannot be moved and that none of the religious/spiritual/sacred sites are of ‘national interest or value’
   
In the downstream reaches of the Nam Hin and Nam Hinboun most impacted people practice paddy rice
cultivation and upland swidden cultivation. In addition women grow vegetables in garden plots and along
riverbanks. The dominant crops outside of rice are cabbage cucumber, tomatoes, lettuce, beans and pumpkin.
Similar to the villages in the THXP reservoir, livestock is an important income sources and livelihood security for
villages downstream of the THXP. The most common livestock is poultry with almost all households owning
chickens. Pigs, buffalo and cattle are found in all areas but the number of animals per household varies
significantly depending on access to grazing land and wealth.
The majority of houses in the downstream areas are made of bamboo walls and corrugated sheet, grass or leaf
thatch roofs. 10-15% of houses along Nam Hai and Nam Hinboun are built out of brick and timber with corrugated
iron sheet or fibrocement roofs. These houses are concentrated around the confluence of the Nam Hinboun and
Nam Hai.
 
Little information is presented in the RAP in regard to the livelihoods and income of the upstream catchments of
the Nam Ngouang. However the following information is drawn from the RAP.
•
•
•
•
•

98% of the houses in the upper catchments are built out of bamboo walls and 85% have leaf thatch roofs.
In addition only 1% of houses are connected to the EDL main power supply,
3% own motorbikes and
0% have water pumps or electric motors.
Most households have on average 8 chickens, 1.5 Buffalo, 0.5 cattle and 1.8 pigs.

Fish are the most important source of cheap, protein throughout the upstream and downstream impacted villages.
For the poorest villages it is the only source of protein for most of the year. Other aquatic animals (insects, snails
and frogs) are also collected for local consumption. However since the completion of the THPP dam the average
fish catches have declined by more than 50% in all impact areas. Villages upstream of the dam have reduced their
catches between 43-58%. Villages downstream of the THPP have seen a reduction of 50 – 84% (Norplan 2008d).
It is important to note that income areas differ significantly between smaller, remote rural villages and larger
settlements. Larger urban areas have greater infrastructure, services and a more diverse economy. Rural villages
depend on livestock and NTFPs for cash income, while in the urban areas, income is derived from business, wage
labour and salaried work. The RAP made the underlining observation that the poorer the village the more
dependent it is upon natural resources. Larger urban villages often however have alternative means of income.
Income from livestock is proportionally higher in remote areas. Wage labour is the second highest source of
income, especial in the lower parts of the Nam Hinboun. NTFPs, rice and fisheries contribute more to food security
than cash income.
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5.3

PUBLIC HEALTH

Overall health status in Lao PDR and in Bolikhimxay province ranks as among the worst in the region. This being
said substantial gains have been made to health and wellbeing in Lao PDR. There has been a dramatic decrease in
mortality rate from malaria (12 mortality cases in 1999 to 1 mortality case in 2005). Pneumonia is now likely to be
the most common cause of mortality (Kobayashi et al, 2004). Diarrhoea and gastritis are common in THXP project
districts however there is little data to fully understand the extent of the issues. Parasites are a significant health
concern with 56.7% of children under 15 in Bolikhamxay having at least 1 parasite (Hohmann et al 2001). A
summary of the development health impact for the major impacts zone is presented in Table 10.
able9ummarytableof mpactandextentofpublichealthissues(source: adapted from Norplan 2008c)

Location
NG reservoir and
resettlement
(host villages)

xtent
11 villages
with a total
population of
around 4,186

ealth mpacts
•

•

•

•

•
•
Downstream
villages

Construction area
and camp
followers

66 affected
downstream
villages,
4,700
households
and 27,000
people

•

Surrounding
villages –
increase in
6000 people

•

•
•

•
•
•

Additional demands on existing health services are likely to result from moved villages increasing
the population of the host area. Ensuring the existing or revised health service has sufficient
qualified and experienced staff and appropriate resources is therefore necessary.
Psycho-social stress resulting from dislocation (for example, in many Lao communities it is normal
to bury the placenta of new-borns near the house). It may also relate to uncertainty about the
future and/or hardship and debt as a result of the move. Substance abuse, such as increased
alcohol consumption, with accompanying social problems such as debt and domestic violence,
could increase.
Livelihood changes from changed access to land and natural resources, resulting in degradation of
nutritional status. This includes the high risk of changes to the fishery, resulting in protein
malnutrition. Elimination of river bank gardens may also result in changes which will affect health.
Increase in water-related vector borne disease as a result of the reservoir (particularly snail species
preferring reservoir bank conditions). This may see the introduction of helminthes not yet
experienced in Khamkeut.
Increased agricultural production using insecticide and fertilisers, with the potential for negative
health consequences.
Pressure to change traditional cultural practices and potential social incompatibility (depending on
the ethnicity of the host villages).
Additional demands on existing health services are likely to result from moved villages increasing
the population of the host area. Ensuring the existing or revised health service has sufficient
qualified and experienced staff and appropriate resources is therefore necessary.
Changes to the water course as a result of the dam may affect the fishery and wildlife habitat. One
possible consequence for a reduced fish catch is protein malnutrition.
Exposure to electro-magnetic radiation for communities living close to transmission power lines;
given the documented risk of increased leukaemia amongst children living close to power lines, it is
incumbent on THXP to ensure that housing be located no less than 600 meters distant from
transmission lines.
Major additional demands on existing health services particularly at Phon Theun and Phon Tan
HC’s; ensuring the existing health service has sufficient appropriately trained and resourced staff is
therefore necessary.
Increase in HIV/AIDS/STI prevalence resulting from increased activities by sex workers and lack of
awareness prevention among construction workers.
Possible increase in social problems caused by itinerant workers willing to spend pay cheques on
various forms of entertainment, including alcohol consumption.
Increased road trauma resulting from the large number of heavy transport vehicles using the access
road from Ban La to the dam site. Kerb-side death and injury to children in particular will likely
result.
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The THXP Public Health Action Plan (PHAP) has been designed around identified potential risks and disruptions to
the health status of affected communities as outlined in Table 9. Further, it aims to apply a sustainable approach to
addressing these issues, working within existing MoH strategies and programs and is designed to complement
existing services and address organisational weaknesses through targeted financial, material and technical
supports. Out of all the EIA and RAP, the development of the PHAP section has been given the most time and
thought in its development. In addition, RAP includes plans to ensure equitable outcomes for women and men,
minority and majority ethnic groups.
5.4

WATER AND SANITATION

 G  G

 

The most common source of water in the reservoir area is the river and streams, followed by piped water in 5 of
the villages. The remainder is sourced from wells, springs or bottled water. Three out of the 11 villages have no
toilets (Figure 14). All of the villages are having limited access to suitable sanitation.
igure4. umberoftoiletsperhouseholdinthe am gouangreservoirarea(source: Norplan 2008)

    
Most villages downstream of the NTXP use hand dug wells as their main source of drinking water in both the wet
and dry season. 60-70% of impacted villages along the Nam Hinboun use wells in the wet season, however, in the
dry season they dry up and villages collect water from nearby rivers, streams and springs. 64% Villages around the
headpond of the THPP have piped water.
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Of the upstream impacted villages, 74% use stream water in the wet and dry season, 24% have piped water and
4% use wells.
5.5

EDUCATION

Seven villages in the Nam Ngouang reservoir site (Sopchat, Phonkeo, Sopkhom, Pon, Xot, Phabah and Somboun)
have full primary school education while Cang Phon, Chalet, Sopsan have no school services within their village.
Access to schools from these latter villages require a long walk, boat journey or crossing a river. 59% of boys and
41% of girls attended primary school. 68% of boys and 32% of girls attended secondary school. The attendance at
school was more than 50% lower in villages that did not have schools.
The RAP provided no data or baseline assessment of education in the upper and downstream impacted villages.
5.6

LAND-USE TAKE FOR RESERVOIR

The land-use in the proposed Nam Ngouang reservoir site is shown in Table 10. The vegetation types that will be
flooded at FSL (455mansl) are dominated by non-irrigated cropland (55%), Low woody vegetation 4-15 year old
(16.3%) and riverbank and terrace gardens (12.3%). The EIA states that these areas are highly degraded remains of
the forests which were cleared in the mid-1960s. The main reason for this has been the in-migration of Upland Tai
and Hmong groups in late 1960s and 1970s, with swidden farming practices increasing with the population. Nam
Ngouang reservoir would only flood a very small (<516ha) area of forests that has significant conservation or
biodiversity value. Not reported in this table is the flooding of the main tributaries of the Nam Ngouang that
contains some ‘riverine gallery forests’, which may contain significant biodiversity values.
able0Landuseandvegetationclassificationinthe am gouangreservoir(Source: Revised from RMR 2006a)
reaatLat455mamsl
egetationandlanduse
rea(ha)
Mature dense woodland and bamboo > 25 years since clearing or logging.

%

33

0.3

483

4.5

1,744

16.3

20

0.2

330

3.1

3

0.03

Non-irrigated croplands (mostly hill rice) and fallows for 3 years

5,823

54.4

River Bank & Terrace Gardens

1,317

12.3

Open water

594

5.5

Village residential site and gardens

161

1.5

EMD assisted and irrigated gardens, terraces and orchards

192

1.7

0,700

00

Young woodlands and bamboo >15 years since clearing or logging
Low woody vegetation 4 – 15 years since clearing or logging
Poldered Rice Fields
Sand & gravel
Rock

otal
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igure5. am gouangreservoirlanduseandvegetationcover(Source: Norplan 2008b)

2

2

15 km (14%) of the reservoir will be permanently inundated; the rest of the 107 km will seasonally flooded. The
length of flooding, soil condition and gradient will make it difficult to establish permanent or annual vegetation
and crops.
Land will be lost due to construction activities, building new roads, improvement of existing roads, opening and the
operation of the quarries, disposal of stone and soil and other project related activities. These require land and
changes to present land use and vegetation. The vegetation lost for these facilities are already heavily modified
and no significant species, habitats or ecosystems will be lost (Table 11) (Norplan 2008b).
able.Landrequiredforsomeoftheconstructionfacilities(exceptaccessroads)(Source: Norplan 2008b)

acility

rea(ha) urrentlanduseandvegetationtype

Camps, offices etc. at power plant site

8.5

Spoil tips at headpond, adit and power plant

22.5

Main quarry

104.1

Young bush land and grassland

Borrow area at dam site

248.6

Young bush land and grassland

Borrow pit at power plant

4.4

Young bush land and grassland
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Rockfall into the Nam Ngouang reservoir has the potential to have a serious impact. Falling rock from the high
steep rock walls around the southern rim of the reservoir could cause waves up to and beyond 6 m high. The
impoundment and fluctuation of the water levels of the reservoir will reduce the stability of the limestone cliffs.
The dam design has taken these factors into account and would be able to contain waves from most rockfall
events. These events however would be a hazard to people, near shore activities and structures.
5.7

FORESTRY

The Nam Ngouang reservoir area currently has the forestry resources as described in Table 12. The EIA states that
the reservoir area has ‘very limited volumes of valuable tropical timber’. The volumes of timber (and hard biomass)
in Nam Ngouang reservoir is considered very low - 58 t/ha in the woodland and forestlands for NG reservoir
able2. am gouangdamforestareaexpectedinundation(Source: Norplan 2008b).



orestsandoodlands

Reservoir coverage

theregetationategories

20%

80%

Commercial timber volume (m3/ha)

14

4

All timber volume (m3/ha)

63

19

Number of trees > 4m crown diameter (no/ha)

53

15

Number of trees 2-4m crown diameter (no/ha)

83

29



5.8

RESETTLEMENT ACTION PLAN AND MONITORING

Norplan developed the resettlement action plan in 2008 for the Theun Hinboun Power Company. It identifies most
of impacts from the THXP and outlines entitlements of these people and proposes resettlement and compensation
plans (Annex 2). The resettlement plan is in 3 parts, blocked into impact zones:
1) Reservoir and host villages
2) Receipt rivers, headpond and upstream areas, and
3) Project construction land.
In each of these areas the following issues are addressed with action plans developed for:
•
•
•
•
•
•

Public health – Public health Action Plan
Compensation - Compensation Plan for Lost Assets
Infrastructure development - Infrastructure development and resettlement plans
Livelihoods improvement - Livelihoods restoration and improvement plan
Social cohesion - Social Development and Community Strengthening
Minority advocacy and integration - Gender and ethnic minority development plans

The approach outlined in the RAP has three central policies:
1) special consideration is given to mainstreaming ethnic minority and gender issues,
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8

2) ADB polices and followed , and
3) social mitigation requirements are linked to the key construction milestones. This is to ensure sufficient
time for mitigation and program activities.
Households that lose 20% of their total livelihoods/incomes or more are entitled to take part in the Livelihood
restoration and improvement activities. Other households are entitled to receive cash compensation for losses due
to the development. Compensation is based on replacement cost for the loss of immoveable assets, including fruit
trees, production tree and crops and permanent structure (Norplan 2008c.). The assessment of ‘losses’ was based
on registered households during May-March 2007. See Annex 1 for further details on the development impact and
the compensation provided in each impact zone.
L  L 

  



Resettlement will mainly affect villagers in the future reservoir area but will also include villages that are regularly
flooded in the Nam Hinboun and Nam Hin valley downstream. It is estimated that around 708 households (4,186
people) will be moved from the site of the reservoir and resettled to host villages. The RAP identifies two sites as
potential relocation areas – Nam Ngoy valley and Nam Phiat Area.
The 2011 monitoring report shows the final location of relocated villages (Figure 16 & 17). This includes Nong Xong
resettlement zone (109HH) in Nam Ngoy valley, Sopphouan (74HH) and Phounthong (321HH) in the Nam Phiat
resettlement area. In addition, Keosenkham resettlement site (180HH) remains located on the banks of the new
reservoir. The Keosenkham resettlement site was not identified in the RAP. There is little information published
regarding this site. Detailed baseline information for both the relocated villages and the two relocation site
identified in the RAP is available in ‘Part 2’ of the RAP http://www.thpclaos.com/index.php?option=com_weblinks&view=category&id=41&Itemid=80.
The relocation of the villages in the Nam Hinboun valley, downstream of the THXP, has been the center of much
heated discussion. Many of the criticism of the development have centered on the treatment of these villages.
Little to no information was available during the development of this report on these downstream impacted
villages and their host villages in regards to the extent of relocation and their baseline condition.


8

Environmental Policy (2002), Involuntary Resettlement (2006), Policy on Indigenous Peoples (1998), Policy on Gender and Development
(2003), Technical Guidelines on Cultural Heritage as described in Environmental
Assessment Guidelines Chapter XIV (2003)
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igure6.eservoirresettlementmapshowingthevillagesandlocationofresettlement(Source: THPP 2011)

igure7.ownstreamrelocationprogramin amaiand aminboun(ource20)
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The following table presents the results of three years monitoring for the THXP social and environmental
development program. Income Targets and Core Human Development Indicators were developed and these are
used to monitor the progress of the impact zones relating to health, education, services, and quality of life.
able3.ocialandnvironmentalonitoringresultsfromprogramme2008-200.(Source: THPC 2011)

 utcome ndicators

2008 aseline

2009esults

200esults

rojectargets

Income for Zone 1- Reservoir

10,921,884 Kip

11,660,210 Kip

24,327,503ip

N/A

Income for Zone 2: Headpond

9,133,532 Kip

8,364,094 Kip

3,498,853ip

14,690,823 Kip

Income for Zone 3A: Nam Hai & confluence with Nam
Hinboun

10,093,269 Kip

8,695,864 Kip

22,85,004ip

14,690,823 Kip

Income for Zone 3B: Upper Nam Hinboun

8,049,783 Kip

9,934,008 Kip

29,687,332ip

14,690,823 Kip

Income for Zone 3C: Middle Nam Hinboun

8,568,030 Kip

6,035,600 Kip

2,48,338ip

14,690,823 Kip

Income for Zone 3D: Lower Nam Hinboun

14,944,350 Kip

9,579,030 Kip

8,303,768ip

18,102,560 Kip

Income for Zone 6: Host Villages and Resettlers (as of
2009)

16,535,922 Kip

9,138480 Kip

23,605,857ip

18,102,560 Kip

Percentage of school goers in appropriate grade level

24.4%

17%

3%

More than 40%

Wasting in children (aged 6-60 months)

4.8%

6.9%

6.6%

Less than 2%

Anemia amongst women of reproductive age

52.6%

45.4%

34.8%

Less than 30%

Diarrheal disease prevalence in young children

9.2%

12.%

8%

Less than 5%

Primary Health Care Accessibility Rate

31%

35%

43%

More than 80%

% of HHs with food security

58.6%

65.4%

68%

More than 80%

Average number of months HHs experienced rice
shortage

2-3 months

2-3 months

3-4months

Less than 1 month

Percentage of HHs using high

39%

16%

7%

Less than 10%

Percentage of HHs that planted at least 1 ha of rice in
2010

45.3%

52%

4%

80%

Percentage of HHs that own agricultural land

87.7%

87.6%

9.4%

More than 90%

Villages with year-round road access

26%

42%

60%

More than 50%

Percentage of HHs with counter installed

45%

52.5%

67%

More than 75%

Percentage of HHs with year round access to improved
water source

15.6%

16.5%

27.7%

More than 50%

Percentage of HHs reporting regular latrine use

54.62%

56.55%

62.9%

More than 80%

Percentage of HHs reporting women or girls
responsible for fetching domestic water

82.58% %

85.04%

7%

Less than 50

  G

  L     

risk coping mechanisms
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The Construction Environmental Plan (CEP) and the Construction Phase Social Mitigation Plan (CPSMP) have been
developed to mitigate and avoid environmental and social impacts during the construction of the development.
The CEP, under the EMMP, addresses direct pollution impacts from activities such as dam building, tunnelling and
road construction. The CEP and CPSMP are and should be integrated into the planning and design of the project as
environmental and social safeguards. Each development activity has its own requirements e.g. spoil disposal
planning and management wastewater management and chemical waste and spillage management and traffic
management.
During construction there will be negative traffic impacts on the local communities including Ban Thasala. Noise,
dust, exhaust, and importantly road safety will be particular concern. Traffic will increase on Road 8 and roads
connecting to the dam site. Increase road infrastructure (bridge over Nam Ngouang, replacement of the ferry, and
road upgrades) will likely increase the traffic volume of local communities on road 8 to Viengthong. The Operation
Environment Plan focuses on emergency response to
1) accidental releases of pollutants and
2) dam rupture and unexpected flood during and once the construction has finished.
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This section discusses some of the limitations and quality of the THXP EIA, EMMP and RAP. Other independent
reviews have been undertaken and are summarised toward the end of this discussion. This review highlights
consistent comments from previous independent reviews but also identifies concerns that have not been
previously raised.
L  



EIAs and SIAs in South East Asia are usually limited in time, resources and are often completed to ‘tick the box’ in
the development process rather than being used as an integrated decision-making tool. This review found that the
quality of technical analysis and editorial quality of the THXP EIA, EMMP and RAP documents was impaired
because of the following limitations:
1.

2.

3.

4.

5.

6.

The EIA, EMMP and RAP have highlighted a significant number of impacts caused by the THXP development.
However, some of these impacts have not been addressed in the mitigation and management plan, including:
a. The EIA highlighted that there was significant risk of large waves as a result of rockfall. However there
has been no mitigation measure suggest to avoid these impact e.g. warning signs or early warning
systems.
b. The EMMP and Water Quality Monitoring Plan do not address the issue of mitigation of the current
(THPP) and future (THXP) water quality issues. Currently, low dissolved oxygen, temperature and
turbidity, among others, are highlighted as impacts. The EMMP, however, does not give clear
guidance on how these will be mitigated or avoided.
The Catchment Biodiversity Development and Protection Plan has some significant flaws. It advocates for the
development of the Nam Ngouang Provincial Protected Area both for protecting the catchment against soil
erosion as well as protecting biodiversity. This should be established in addition to supporting the current
protected areas. It also fails to show significant strategy and actions to support the conservation of
endangered species and protected areas from hunters and continue illegal logging.
There is a limited quality and quantity of data available in developing countries like Lao PDR. This makes it
extremely difficult to undertake accurate flora and fauna assessment. This said however, little primary data
has been collected during the development of the EIA. There is no or little discussion of impacts on flora or
reptiles species in the impact zones. Little attention has been paid to determining conservation status and
protection requirements of threatened species.
There has been no assessment of the potential success of mitigation measures suggested. The THPP and NT2
developments give excellent examples of how successful the THXP EMMP mitigation measures will be.
However, these seem to be ignored. One example is the downstream dissolved oxygen levels. Since the start
of operations of the THPP, there have been seasonal issues with dissolved oxygen in the Nam Hin. However,
the EIA states that the dissolved oxygen concerns can be mitigated by the oxygenation infrastructure
downstream of the tailrace which has been shown to be effective.
The fishery and water quality monitoring program activities as discussed in the EMMP require a large level of
financial investment. The water quality and fisheries monitoring plan have been allocated limited (around USD
100,000 each). Furthermore, to fully understand and assess the fisheries and water quality characteristics of
the sites before development starts monitoring is required to be completed over a long timeframe (at the very
least 10 years) – this baseline assessment were not undertaken.
To develop scientific defensible arguments the EIA, EMMP and RAP requires further modelling of flooding and
undertake terrestrial and aquatic species survey. The EIA assessment of aquatic systems is limited to the
fisheries - there has been no evidence presented that are supported by survey assessment of aquatic flora,
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7.

8.
9.

molluscs, amphibians or invertebrates. The EIA seems to depend on the limited literature available and
community interviews. RMR completed 2 years of field work between 2004-2006, but this is not presented as
evidence in the EIA.
There has been limited investigation into specific migration and endangered endemic fish species as well as
other aquatic flora and fauna. This has been identified as something that needs to be further investigated in
part 3 of the RAP. The EIA should have undertaken these investigations before the development goes ahead.
Moreover, many of the statements are unquantified – It would be good for the EMMP and EIA to show species
lists and references. One example: The EIA states the habitat change due to the Theun Hinboun weir has
resulted in disappearance of one third of the local fish species in the Nam Ngouang and the Theun Hinboun
headpond but no species list or evidence for this has been provided.
There’re clear gaps in the EIA, EMMP and RAP. There are no analysis of the impacts of the development on
navigation, tourism and groundwater due to the THXP development.
As highlighted by Blake in 2008, the financial allocation of 7 million USD for the EMMP and RAP is very low for
a project of this size and impacts. The 11 year programmes of 1) bank stabilisation, 2) water quality and 3)
fisheries monitoring have a total of 300,000 allocated them, about 100,000 each.

GG

G 

G  

Several very significant impacts have been documented from the THPP and will be further aggravated by the THXP.
These include:
•

•

•

hangestodownstreamhydrology:
a. Flooding: Downstream of the THPP rail race the 100-year flood areas extent will be increased by 13%
and the mean annual floods will increase by 62%. Flood duration will increase - an average 100-year
flood from 5.5 days to 19.5 days. The EIA modelling lacked the accuracy to determine what land use
and communities will be flooded. Little description of how this will affect the communities e.g.
community health and services?
b. Erosion and sediment transportation:
c. Water quality:
Lossoffishandotheraquaticspecies Fisheries are the most important source of cheap, protein throughout
the upstream and downstream impacted villages. For the poorest villages it is the only source of protein for
most of the year. Other aquatic animals (insects, snails and frogs) are also collected for local consumption.
Since the completion of the THPP dam, however, the average fish catches have declined by more than 50% in
all impact areas. Villages upstream of the dam have reduced their catches between 43-58%. Villages
downstream of the THPP have seen reductions of 50 – 84%.
ncreasedthreattobiodiversityandprotectedareas The EIA and EMMP do not adequately address the
range of biodiversity and protected areas issues that are discussed in the EIA – particularly the issues
protecting the critically endangered species, such as the Saola, and increased access, logging and harvesting of
NTFP in protected areas.

     G

 L 

The social and relocation plans have been well developed for the reservoir sites. This includes the Public Health
Plan and the Physical livelihoods improvements activities. The results from the monitoring of the SED programme
show a significant improvement in most areas. This is a credit to the development social improvement team. There
are concerns (as highlighted in the RAP) of mental support for people removed from their spiritual homes. Further
there are concerns in regard to the quality of life once the development has finished – how sustainable are the
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changes that are being implemented? Once the project finishes in 2012 will the livelihood improvement continue
on the same projection? The SED monitoring also includes the downstream areas in the Nam Hin and Nam
Hinboun river valleys. The development opponents have heavily criticised this impact zone and evidence has been
presented to the concern that communities are being heavily impacted and that the mitigation and livelihood
improvements activities are ineffective or limited. Further analysis is required of the 2011 SED monitoring results
is required to assess if the critics claims are correct.
L  

   

Several independent reviews of the THXP have been undertaken. Matsumoto in 2009 assessed how the THXP
complied with the ADB’s Equator Principles and Lao PDR law; Imhof in 2008 reviewed the THXP RAP and Blake in
2008 reviewed the THXP EIA and EMMP. In addition, FIVAS in 2007 undertook a field survey of the downstream
impacts on communities of the THPP and the understanding of the (at the time) proposed expansion project.
Previous independent reviews focused on 1) the downstream communities that have often been ‘overlooked and
undercompensated’ and 2) the quality of the EIA, EMMP and RAP.
Matsumoto (2009) states that the THXP is in violation of Lao government resettlement guidelines and the Equator
Principles in numerous instances. Further the THPC fails to comply with its concession agreement and RAP. Villages
downstream are being ‘relocated’ rather than ‘resettled’ - which is defined as a milder disruption. The report
states accurately that there little detail in the RAP regarding the downstream relocation villages. For example no
detailed modelling was undertaken to evaluate which villages and households will need to be moved. No
relocation sites had been identified nor had a monitoring and evaluation plan been developed – this violated the
Equator principle and Lao Law. Matsumoto also states that Lao law and the Concession Agreement and
Resettlement Action Plan requires that land-for-land, forest allocation and food support compensation, which had
not being provided for residents that are being resettled from the reservoir area.
Imhof reviewed the RAP in 2008 and highlighted the following concerns:
1.

2.
3.
4.
5.
6.

7.

There is a lack of productive agricultural land in the host villages for the displaced population. The population
will increase from 1,591 to 6,000 and there is no research to suggest that the natural resources can support a
quadrupling of the population in host villages.
Similar to Matsumotos 2008 study, Imof found that there is no land-for-land compensation. People could end
up with cash instead of land.
Livelihood restoration measures outlined in the RAP are unclear, unproven and under-funded.
The RAP fails to draw lessons from the success and failures of the mitigation and compensation program of
NT2 and the THPP.
The THPC has failed to address the existing THPP project impacts, there is little confidence that the new
development will be able to manage these existing issues let alone the cumulative effects of the THXP.
Similar to Matsumoto, Imof found that the THPC does not know how many downstream people will be
required to be relocated, the extent and which villages will be effected and whether there will be land
available for relocation.
1,000-2,000 ha of paddy land will be abandoned due to the THXP development, however there is not enough
paddy land available in the Hinboun valley in which to replace the land lost.

Blake summarised the EIA as a ‘document [that] appear[s] to be rather hastily compiled, with little oversight and
due diligence, both technically and editorially, to merely tick a box for the developers’ and he closes with ‘rarely
does one see such a syndical attempt to so blatantly distort or ignore empirical data or create a sanitized version of
events to achieve a predetermined outcome’. Blake identifies 5 key concerns with the EIA and EMMP, these are:
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1.

2.

3.

4.

5.

rosionandsedimentation: the EIA fails to quantify the effect of loss of land that has occurred from erosion
along the Nam Hai due to changes in the hydrology. Earlier EIA (by RMR) and communities talk of ‘sediment
waves’ that have profound effects on the ecology and livelihoods of the downstream villages.
looding: downstream flooding is more frequent, deeper and lasts longer due to THPP. This has caused
mortality of rice cropped and the abandonment of 860 ha of wet season rice paddy. This is expected to
increase with the THXP.
urgepondeffectiveness: the surge pond downstream of the powerhouse has been lost through
sedimentation as it was too small for the original THPP development. The EIA fails to recommend any
enlargement or modification. Without and appropriate designed and functioning surge pond water fluctuation
downstream will continues to be a significant issue.
aterQuality the EIA seriously underestimates the effects of water quality fluctuations during early years of
biomass decomposition. Low dissolved oxygen has potential to cause fish kills. Over the 11 year water quality
monitoring programme the EIA has allocated only USD105,000 – not nearly enough to run an effective
monitoring programme. 
quaticecosystembaselinethe EIA fails to describe the pre-THPP aquatic ecology or identify and explain the
changes that have occurred post-THPP. The report also fails to identify mitigation measures or the relative
success to impact to aquatic habitat and biodiversity or their resources used by local populations. 

Blake continues by saying that there is a lack of clarity and detail in the EMMP. Several contradictory passages and
omissions are evident throughout the EIA and EMMP – these are picked up in the summary table in annex 2 of this
9
report. This shows a lack of credibility in the assessment process . Further, Blake observes that USD 7milion over
11 years for a project of this size is ‘pitifully small’. Further, the budget allocation is skewed to projects that protect
the project investment such as forest regeneration program (USD 2,2029,500) and protected area plan (USD
1,102,200). This is in contrast to the more expensive and needy programs of water quality monitoring (USD
105,000), fishery monitoring and mitigation (USD 99,000), and downstream riverbed management (USD 100,000)
FIVAS 2007 survey of downstream communities of the THPP found the following results (adapted from the
executive summary):
•

•

•

•

Fish and aquatic resources stocks have continued to decline since the start of THHP. No compensation has
been paid for lost fish productivity; mitigation measures have not had any measurable impact. Many
formerly important aquatic organism food items such as molluscs, shrimp and edible weed have
disappeared altogether from the Hinboun River
Fluctuating water levels and stronger flows have caused serious erosion along the Nam Hai and Hinboun
Rivers leading to loss of fertile agricultural land, riverbank gardens and vegetation. These losses have not
been compensated and mitigation measures have not been successful.
Flooding has become increasingly severe over the last nine years, a problem linked to THPP water
releases. As stated by Blake and Matsumotos, FIVAS observed that villagers have experienced repeated
loss of wet season rice crops, leading to widespread paddy field abandonment. According to one source, it
has been estimated that over 820 ha of paddy has been abandoned over the past decade. Villagers report
that the crucial factor killing rice plants is flood duration, height and the turbidity or suspended sediment
level in the water.
The increased flooding has also caused water contamination and skin diseases; drinking water scarcity;
death of livestock from drowning and disease; loss of stored fodder and grazing for livestock; loss of fruit

9

Example of inconsistency: Table 4-8 states the DO minimum level is 3.5ml/l but in paragraph 1 on page 4-40
states the DO does not drop below 4.2ml/l
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•

•

•

•

and other trees and plants; temporary food shortages and loss of income; and difficulties with access and
mobility for many families.
The THPC has refused to admit that its operations are causing the worsening downstream flooding
despite the growing evidence, and villagers claim to have been harassed by THPC staff and government
officials to refrain from speaking publicly about this issue. The Company’s failure to admit liability has led
to a loss of trust and good faith between the Company and affected communities.
The additional water flows have made dry season river crossings hazardous. While some villages were
promised bridges, these promises never materialized and at several locations childrens’ lives are put at
risk as they are obliged to paddle a small boat across fast flowing water to get to school each day.
The fluctuating water levels in the Nam Hai would appear to have led to the deaths of several people in
recent years, including that of a young child of five, who was swept to his death while playing near the
water during an unannounced shut-down and re-opening of the turbines. Villages sometimes lost boats or
fishing gear due to sudden water releases, and these losses are not compensated.
Some 18 villages along the Nam Hinboun from the Nam Hai confluence downstream to Ban Vangmon are
still lacking electricity, despite the fact that many were promised power soon after the dam was
complete.
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Permanent loss of commercial land

Loss of houses

Loss of commercial structures

Loss of physical cultural resources

Loss of agricultural Production
system

•

•

•

1 ha of land in an off-village location, allocated and developed on a community basis (with host village).
Irrigation system for community.
A range of feasible production and income generating options in order to meet household income targets.
Supply of basic tools and equipment for agriculture work.
Planting materials for three years, including tree saplings.

Provision for rituals and acceptable arrangements for transporting moveable items and re-establishment at new site.
Replacement of temples, shrines and other religious structures of at least the same value and acceptable to the community.
Provision for appropriate rituals and ceremonies for cemeteries, holy sites and other immoveable cultural landmarks prior to moving.

Replacement structure in a location acceptable to the PAP.
Cash option if commercial activities cannot be continued or PAP does not want to continue.

Labour costs for dismantling of houses and cost for transporting materials to new sites.
Provision for new materials and construction of new house (of at least the same standard) or the cost of labour for construction.
Basic housing area of 70m2 for households with 7 members or more.
Basic housing area of 60m2 for households with 6 members or less.
Barn, livestock pens and other outbuildings will be replaced.
Fences will be replaced with shared fences.
Flushing latrines will be installed on new house plots.
Household electrical wiring and basic fixtures will be provided.
Houses consisting of seven or more people will have the option of splitting into two houses with respective residential land.

Replacement land of at least equal value, location will be acceptable to the PAP in order to continue viable commercial activities, OR
Cash payment for the value of land if commercial activities cannot be continued or PAP does not wish to do so.

Replacement land for housing (at least 500 m2 per household).
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Replacement land of at least the same size and equal productive value, jointly owned by male and female household heads, at a location acceptable to the
PAP.
Replacement land will be cleared, fenced and prepared by the resettlers (food for work program) or mechanically cleared if the PAP cannot provide
sufficient labour.
In cases where replacement land is not available in sufficient area, the PAP may accept cash payment for the difference between land registered and land
provided in the resettlement site.

ntitlementsforesettlers

Permanent loss of residential land

Permanent loss of agricultural land

mpact/ ssue

Zoneeservoirillages

The following table summarises the THXP impacts and entitlements for Villages impacted by the THXP development:



•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Loss of educational facilities and
educational improvements

Loss of health facilities and health
improvements

Moving Assistance

Training and Support
•

•
•
•
•
•

•

•

•

•

•

Training and support for livelihood restoration for five years after moving and establishment of household plots or until income targets are reached in a
sustainable manner.
Skills training for all households based on consultations and agreed to by the community and individual households.

Oneime disturbance allowance for moving – 15 USD per person.
Assistance to perform spirit ceremonies in departing villages.
Transportation for the removal of all moveable assets.

Replacement health centre or upgrading of existing host village health facilities.
Provision for equipment, medical supplies and water and sanitation arrangements.
Support for district and provincial health facilities to be of good standard and have trained staff.
Improvement of health prevention, diagnosis and treatment of common diseases.
Training of existing and new village health volunteers.
Health checks for all resettlers during resettlement transition period and annually until income targets are reached.
Free referral and ambulance services for three years after moving.
All households to have access to health centres within 5 km of residence.
Company to cover the health costs for all adverse health impacts caused by project-related activities.

Replacement school or upgrading of existing host village facilities, including library.
All households to have access to primary schools within 3 km of residence
Provision for equipment, materials and furniture as required.
Training of existing and new teaching staff.
All households to have access to full elementary school within 3 km

All-weather road to each resettlement site.
Replacement of all community infrastructure of at least the same value and function or improvement of host village situation.
Market place and meeting/community hall for each resettlement village location or improvement of host village situation.
Year-round village water supply.
Electricity connections to houses.

Access to forests, grazing land and fisheries in the host area, livelihood restoration packages replace natural common property with more productive
private assets.
Enhancement and development of common property resources of host villages.

Cash compensation based on 5 years of production or estimated return on investment (based on professional studies and agreed by DWG, RMU and
THXP). AND
Replacement trees at new village location as part of the livelihood restoration package.

Fertiliser and agro-chemicals, as required.

ntitlementsforesettlers

Loss of community infrastructure
and infrastructure improvements

Loss of common property
resources

Loss of fruit and industrial trees

mpact/ ssue

Zoneeservoirillages
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•
•

Self-relocation

Grievance
All household to have access to Grievance Committee for complaints.

Those not wishing to partake in the resettlement program will receive a one-time payment for the loss of structures, land, trees and production.

Households with insufficient labour force will receive special assistance for their individual needs during moving.
Vulnerable households will receive assistance in the establishment of suitable production systems in relation to their needs and capacity.

•

Loss of common property
resources

•
•
•
•

Training and Support

Grievance

•

•
•

All PAPs to have access to Grievance Committee for complaints

Training and support for livelihood improvement.
Savings and credit groups for men and women.
Support and advice from THXP Downstream Unit, RMU and District Line Agencies.

Inputs and technical support necessary for PAPs to engage in one or more of the offered range of feasible production and income generating livelihood
improvement options in order to meet household income targets.
Enhancement and development of common property resources of Headpond villages.

Replacement land of at least equal productive value, jointly owned by male and female household heads that is at a location acceptable to the PAP, or
Cash compensation for value of land by GoL District standard or 7 years net income from affected land,
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Assistance for subsistence of 440 kg of milled rice per person per year during transition period until livelihood activities provide subsistence requirements.
Additional support of supplementary protein to meet basic nutritional shortfalls during the transition period as above.

Social development training for all households, e.g. household budget training, savings and credit groups etc.
Support and advice from THXP Resettlement Unit, RMU and District Line Agencies.
Priority for labour opportunities on project sites.

ntitlementsforesettlers

Permanent loss of agricultural land

mpact/ ssue

Zone2eadpondillages

•
•

Vulnerable Households

•

•
•

•
•
•

ntitlementsforesettlers

Food Support

mpact/ ssue

Zoneeservoirillages
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Permanent loss of commercial land

Necessary relocation of residence
and other structures

Loss of commercial structures

Loss of physical cultural resources

Loss of agricultural Production
system

•
•
•
•

Loss of fruit and industrial trees

Loss of community infrastructure

•

•

•

•
•

•

All season vehicular access to village relocation sites
Domestic household electricity connections

Cash compensation based on a 5-year projection of production from the time of loss, AND
Replacement trees at new location as part of livelihood improvement packages.
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Replacement land of at least equal productive value, at a location acceptable to the PAP, within village territory, if feasible. Land will be cleared and
developed at THPC expense. Manufactured fencing materials will be provided for collective blocks of land. OR• Where suitable replacement land cannot
be provided, dry season irrigation will be provided to allow dry season production to replace the lost wet season production, OR
Cash compensation for value of land by GoL District standard or 7 years’ net income from affected land for households affected by <20% of livelihood
income (cash and imputed), AND
Inputs and technical support necessary for PAPs to engage in one or more of the offered range of feasible production and income generating livelihood
improvement options in order to meet household income targets.

Provision for rituals and acceptable arrangements for relocation of moveable items and re-establishment at new site.
Replacement of temples, shrines and other religious structures of at least the same value and acceptable to the community.
Provision for appropriate rituals and ceremonies for cemeteries, holy sites and other immoveable cultural landmarks prior to relocation.

Relocation of structure as described in residential structures, in a location acceptable to the PAP, or
Cash value of the structure if commercial activities cannot be continued or the PAP does not want to continue.

Labour costs for dismantling of houses, barns, livestock pens, other buildings and fences, and cost for transporting materials to new sites,
Labour costs for re-assembling houses and structures at new locations,
Technical assistance during relocation
Replacement cost of any materials or assets that cannot be removed or are damaged during salvage including fasteners,
Delivery of prefabricated reinforced concrete posts and corrugated iron roofing for all relocated houses if the relocating Household desires
Electricity connection to the relocated residence with private meter
Relocation and reestablishment of community structures such as temples and schools in better condition than the original buildings.
Costs incurred for any cultural or religious ceremonies required during the relocation process.

Replacement land of at least equal value. Location will be acceptable to PAP in order to continue viable commercial activities, OR
Cash payment for the value of land if commercial activities cannot be continued or PAP does not wish to do so. Value determined by GoL District standard.

Replacement land for housing (500 m2 per household) at a location acceptable to the PAP. Land acquisition, clearance and preparation at THPC expense.
Households with 7 or more people which are splitting can qualify for more than one house plot.

Replacement land of at least equal productive value, that is at a location acceptable to the PAP, within village territory, if feasible. Land will be cleared and
developed at THPC expense. Manufactured fencing materials will be provided on a multi-family block basis OR
Cash compensation to the value of 7 years production (net value), OR
Cash compensation for the land value as determined by GoL District standard.

ntitlementsforesettlers

Permanent loss of residential land

Permanent loss of agricultural land

mpact/ ssue

Zone3ecipientiverillages
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•
•
•
•

Training and Support

Grievance
All PAPs to have access to Grievance Committee for complaints.

Training and support for livelihood improvement.
Savings and credit groups for men and women.
Support and advice from THXP Downstream Unit, RMU and District Line Agencies.

Clean and year-round sufficient domestic communal water supply

•
•

•
•

•
•
•
•
•
•

•
•

•
•

Permanent loss of
commercial land

Loss of residential structures

Loss of commercial
structures

Loss of physical cultural
resources

•
•

•

Provision for rituals and acceptable arrangements for relocation of moveable items and re-establishment at new site.
Replacement of temples, shrines and other religious structures of at least the same value and acceptable to the community.

Replacement structure in a location acceptable to the PAP. OR
Cash option (full replacement value) if commercial activities cannot or do not wish to be continued.

Labour costs for dismantling of houses, barns, livestock pens and fences, and cost for transporting materials to new sites.
Labour costs for re-assembling houses and structures at new locations.
Provision for replacement of any materials or assets that cannot be removed.
Provision for concrete posts and roofing for all relocated residences.
Provision for household electrical wiring and basic fixtures.
Houses consisting of seven or more people will have the option of splitting into two houses.

Replacement land of at least equal value, location will be acceptable to PAP in order to continue viable commercial activities. OR
Cash payment for the value of land if commercial activities cannot be continued or PAP does not wish to do so.
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Replacement land for housing (500 m2) for each household at a location acceptable to the PAP. OR
Cash payment for the value of the affected portion of residential land if only a portion of the residential land holding is affected and the PAP wishes to (and can
safely) reside on the remaining portion..

Replacement land of at least equal productive value, jointly owned by male and female household heads that is at a location acceptable to the PAP, within village
territory, if feasible.
Land will be cleared, fenced and prepared by the owner (food for work program), or mechanically by the Project if the owner prefers. OR
Cash compensation for value of land or 7 years production (based on the past 4 years of production) for households affected by <20% of total household income.

ntitlementsforrojectonstructionlandillages

Permanent loss of
residential land

Permanent loss of
agricultural land

mpact/ ssue

Zone4rojectonstructionLands

•

ntitlementsforesettlers

and infrastructure improvements

mpact/ ssue

Zone3ecipientiverillages
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•

•

Loss of community
infrastructure

Loss of common property
resources

•

Grievance
All household to have access to Grievance Committee for complaints.

Households with insufficient labour force will receive adequate assistance during relocation.
Vulnerable households will receive assistance in the establishment of specially tailored income generating sources which reflect their needs and capacity.

•
•

•
•

•

Training and Support

Grievance

All household to have access to Grievance Committee for complaints.

• Training and support for livelihood improvement.
• Support and advice from THXP Resettlement Unit, RMU and District Line Agencies.

• Aquaculture or other alternative livelihood development to be agreed upon with communities.
• Enhancement and development of common property resources where possible.
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Replacement by development of new or enhancement of existing community resources or privately owned assets through the livelihood improvement program.
OR
Cash payment to the community to support a development endeavour of their selection pending approval of DWG.

Replacement of all community infrastructure of at least the same value and function.

Cash compensation based on 5 years of production or estimated return on investment (based on professional studies and agreed by DWG, RMU and THXP).
Replacement trees at new house location or cash value of replacement seedlings depending on PAP’s choice.
Cost of replanting and maintaining replacement seedlings for 5 years

Provision for appropriate rituals and ceremonies for cemeteries, holy sites and other immoveable cultural landmarks prior to relocation.

ntitlementsforpstreamillages

Loss of common property
resources

mpact/ ssue

Zone5pstreamillages

•
•

Vulnerable Households

•

•
•
•

•

ntitlementsforrojectonstructionlandillages

Loss of fruit and industrial
trees

mpact/ ssue

Zone4rojectonstructionLands
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•
•
•
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•
•
•
•

•
•

•
•
•
•

•
•
•
•
•
•

•
•
•
•

•

Community infrastructure
improvements

Loss of common property
resources

Educational facilities and
improvements

Health facilities and
improvements

Training and Support

Grievance

All households to have access to Grievance Committee for complaints.

Training and support for livelihood improvement for five years after resettlers arrive or until income targets are reached in a sustainable manner.
Skills training for all households based on consultations and agreed to by the community and individual households.
Social development training for all households, e.g. household budget training, savings and credit groups.
Support and advice from NG Resettlement Unit, RMU and District Line Agencies.

Provision of new or upgrading of existing facilities.
Provision for health facilities to be supplied with equipment, medical supplies, water and sanitation arrangements for five years after resettlers arrive.
Support for district and provincial health facilities to be of good standard and have trained staff.
Improvement of health prevention, diagnosis and treatment of common diseases.
Training of existing and new village health staff.
All households to have access to health centres within 5 km of residence.

Provision of new or upgrading of existing facilities.
Provision of equipment, materials and furniture as required for five years after resettlers arrive.
Training of existing and new teaching staff.
All household to have access to school within 3 km.

Improvements to existing resources such as forests, grazing land, and fisheries.
Enhancement and development of common property resources.

All-weather road to each village site.
Market place and meeting/community hall for each village location or upgrading of existing structures.
New year-round sufficient potable water supply or improvement of existing water supply.
Electricity connection to every house (if not already installed).

Irrigation system for community.
A range of feasible production and income-generating options in order to meet household income target.
Supply of basic tools and equipment for agriculture work.
Planting materials for three years of production, including tree saplings.
Fertiliser and agro-chemicals necessary for improved production systems, for three years of production.

ntitlementsforostillages

Agricultural production
system

mpact/ ssue

Zone6esettlementillages
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2      G



--

IZ1

IZ4

Improved Infrastructure

There is a substantial risk that the waters will become anoxic in
waters less that 10m by the end of the wet season - producing
hydrogen sulphide, ammonia and methane, which are toxic for most
organisms.

Improved transport opportunities

IZ3

0

-

---

IZ1
IZ2

+

IZ5a

--

++

IZ3

Flow pattern in Nam Hai and Nam Hinboun will double from the
current maximum flow release

C

---

IZ3e

Wet season overflow from the THPP into the Nam Kading will be
reduced

Traffic hazards: Risk of traffic accidents

-

IZ2
-

everity
 2
 

mpact
0
zone 

The THPP headpond (downstream of the Nam Ngouang dam) will
have larger fluctuations in water throughout the year: Larger water
drawdown fluctuation

Change in aquatic habitat upstream of the dam – River to Reservoir

mpactsreported

3

Downstream in Nam Hai, re-oxygenation processes in the tailrace and the
aeration weir of the regulating pond are expected to result in discharge of

Reduction of biomass in the inundated area. Variable intake structure.
Reservoir Clearance and Filling Plan (Chapter 10.), Water Quality Monitoring
(Chapter 12), Measures might be included in the project design.

No mitigation or management plan proposed, water quality monitoring
EMMP subplan

Dust control on roads. Strict regulation on traffic speed. Road marking.
Construction Activities Environment Plan, Chapter 15. Environmental
Education Training, Chapter 18.

Consequence of the THXP operation, Included in the project operation
design.

Recipient release of 5m3/s. Included in the project operation design.

Consequence of the NG operation, Included in the project operation design.

Necessary consequence of the project. Cannot be mitigated.

itigationmeasureproposedandplanned 
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IZ1 = mpactzoneeservoir,IZ2 = mpactzone2eadpondarea,IZ3 = mpactzone3 amaiand aminboun,IZ3a = mpactzone3e amading,
IZ4 = mpactzone4onstructionsites, IZ 5a = mpactzone5aatchment,ll=allimpactareas
11
High negative = –––,Medium negative = ––,Small negative = –,Insignificant = 0,Small positive = +,Medium positive = ++,High positive = +++
12
C = Construction
13
Dark Green = can be completely mitigated, light green = partially mitigated, light red = managed but not mitigated, dark red = cannot be mitigated

10

Water Quality:

Transport:

Hydrology: hydrological
changeswillhave
significantconsequences
forwaterquality,for
aquaticlifeandfish
biologyandforhumanuse
oftheriverandriparian
areas

ummaryimpact

able2.ummaryofimpact,severityandmitigationmeasuresofthe. heimpactrankingofseveritywascompletedwithouttakingmitigationandmanagerialmeasuresintoconsideration.
(Source: Norplan 2008a and ICEM analysis)



Flooding

River Morphology

ummaryimpact

In the Nam Hai downstream of Ban Namsanam the peak magnitude of
a natural 100-years flood will occur every 2-5yr

IZ3

C

---

-

-

C

Soil erosion arising directly from project activities, such as the
construction of new roads, improvement of existing roads, opening
and operation of quarries, disposal of stone and soil spoils, and a
number of other project related activities;

Additional sediment load entering the Headpond

---

+

-

IZ3

IZ3

C
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Consequence of the THXP operation, Included in the project operation
design.

No mitigation or management plan proposed, Reservoir clearance and
filling plan

Include erosion protection measures in the detailed design. Re-vegetation.
Construction Activities Environment Plan, Chapter 15. Environmental
Education Training, Chapter 18.

Riverbank stabilisation measures, Downstream Riverbed Management
(Chapter 14)

Emergency Plan. Regulations on oil and other chemical storage, use,
collection and final disposal. Oil skimmers/collectors installed at critical
places. Operation Environment Plan, Chapter 16. Construction Activities
Environment Plan, Chapter 15. Water Quality Monitoring, Chapter 12.
Environmental Education Training, Chapter 18.

No mitigation or management plan proposed, water quality monitoring
EMMP subplan

-

IZ1

Riverbank stabilisation measures. Downstream Riverbed Management
(Chapter 14)

Downstream in Nam Hai, re-oxygenation processes in the tailrace and the
aeration weir of the regulating pond are expected to result in discharge of
water with acceptable oxygen availability.

water with acceptable oxygen availability.

Spoil disposal planning and sediment retention arrangements. Construction
Activities Environment Plan, Chapter 15. Water Quality Monitoring, Chapter
12. Environmental Education Training, Chapter 18.

-

IZ3

3

itigationmeasureproposedandplanned 

IZ3

+

0

everity
 2
 

IZ1

IZ3a

mpact
0
zone 

The ongoing process of riverbank erosion and riverbed sediment
transport in Nam Hai and Nam Hinboun will increase with the new
increased and intermittent flow regime. The shape and
geomorphology of the river reach between the regulating weir and
the Mekong will change.

Buffering of heavy metal discharges from downstream tributaries.

Water pollution due to accidents, careless handling, disposal and use
of oil and fuel and other chemicals used in the construction process

Eutrophication and algae blooms

Increased sediment flow downstream caused by construction of
tunnels and cofferdams and from spoil disposal.

The total volume of transported sediments will increase significantly
but the level of solids per litre of water will be similar to the current
situation.

Periods of oxygen deficiency in water

mpactsreported
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Land and Vegetation:
bout500haof
forestlandand,750haof
degradedwoodlandand
bamboowillbeinundated
bytheproject.herestof
theapproximate0,000
haofreservoirlandis
agriculturallandand
temporarilyunstockedor
fallowland. heland
requirementsofother
projectstructuressuchas
camps,quarry,borrow,
etcwilltakearound430
haofmostlygrassland
anddegradedwoodland.

Greenhouse Gases

Removal of forest and other vegetation at construction sites;

Pollution by solid and liquid wastes and sewerage from construction
camps and facilities

Water logging and degrading of floodplain vegetation

Loss of biodiversity

Loss of forest land

Loss of riverbank Gardens

Loss of agriculture Land

+

Expected production and inflow of organic materials into the NG
reservoir indicates that the production of greenhouse gasses will be
moderate and compare favorably in terms of emissions to thermal
plants with similar power outputs.

Rock Falls

C

C

IZ3

IZ1

Z1

IZ

IZ

All

--

IZ1

There is a risk of large rocks falling from the vertical limestone walls
bordering the southern rim of the reservoir. In extreme cases this
might cause waves in the reservoir that could be a hazard to life and
property for people living close to the reservoir shoreline.

-

--

--

0

-

--

--

--

IZ3

--

everity
 2
 

The annually flooded area in the Nam Hai and upper part of Nam
Hinboun are presently on average 23km2. This will increase to 38km2;
the duration of the flooding will increase accordingly.

mpact
0
zone 

IZ3

mpactsreported

In the Nam Hinboun, upstream of the limestone gorge, The peak
magnitude of a natural 100-years flood will happen every 60 years.

ummaryimpact

No mitigation or management plan proposed

64

Installation of small wastewater treatment units, Regulation on disposal and
collection of solid waste. Construction Activities Environment Plan, Chapter
15. Water Quality Monitoring, Chapter 12. Environmental Education
Training, Chapter 18.

No mitigation or management plan proposed

Control and enforcement to reduce access and hunting. Wildlife
management and protection program. Catchment Biodiversity
Development and Protection Plan, Chapter 11.

Necessary consequence of the project. Cannot be mitigated but to some
extent compensated. Covered in more detail in the RAP. Catchment
Biodiversity Development and Protection Plan, Chapter 11

No mitigation or management plan proposed, potentially covered in the
downstream riverbed management plan

Necessary consequence of the project. Cannot be mitigated but to some
extent compensated. Covered in more detail in the RAP. Catchment
Biodiversity Development and Protection Plan, Chapter 11.

No mitigation or management plan proposed

Necessary consequence of the project. Cannot be mitigated but to some
extent compensated. Covered in more detail in the RAP. Catchment
Biodiversity Development and Protection Plan, Chapter 11

Consequence of the THXP operation, Included in the project operation
design.

itigationmeasureproposedandplanned 

3
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• amwillcreateand
absolutephysical
barrierbetween
upstreamand
downstreamhaltingfish
andotheraquatic
speciesmigrations
• nthereachesof am
aiand aminboun
theaquaticecosystems
havebeendramatically
changedand
biodiversityseriously
degradedfromthe
existing.his
situationwillcontinue
andinsomerespects
increaseasaresultof
releases. 
• iverinespecieswill
disappearorbe
diminishedbutwill

Aquatic Life and Fish:

ummaryimpact

Changes in aquatic habitats from reduced overflow

Blocking of fish migration

Risk of introduction of invasive water plants

Loss of riverine aquatic habitats and fish biodiversity

New fisheries opportunities

Loss of land for permanent facilities

Drowning of animals during reservoir filling

Air pollution, dust and noise problems;

Increased pressure on wildlife and NTFP from labour force and
followers

mpactsreported

++

IZ1

IZ3a

IZ5a

IZ3a

IZ1

-

-

-

-

--

-

IZ4

IZ1

-

-

--

everity
 2
 

C

C

C

mpact
0
zone 

65

Recipient release of 5m3/s. Included in the project operation design.

Necessary consequence of the project. Cannot be mitigated.

Necessary consequence of the project. Cannot be mitigated.

No mitigation measure proposed

Improving conditions for “reservoir” fish species Measures to avoid deoxygenation and eutrophication of reservoir water. Fish Monitoring and
Mitigation Plan, Chapter 13. Water Quality Monitoring, Chapter 12.

Necessary consequence of the project. Cannot be mitigated but to some
extent compensated. Construction Activities Environment Plan, Chapter 15.

No mitigation or management plan proposed, Reservoir Clearance and
Filling Plan

Use machinery with emission, dust and noise reduction facilities.
Construction Activities Environment Plan, Chapter 15. Environmental
Education Training, Chapter 18..

Control and enforcement to reduce access and hunting. Wildlife
management and protection program. Catchment Biodiversity
Development and Protection Plan, Chapter 11.

itigationmeasureproposedandplanned 

3
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Cumulative Impacts

Wildlife & Biodiversity:
reservoirareaisverylow
inwildlifeandother
biodiversityvalues.he
dangeristhattherewill
beincreasesinlogging,
unsustainablecollection
of s,illegalhunting
andthewildlifetradedue
to

mostlikelybe
substitutedbyspecies
favoringlake
environments

ummaryimpact

IZ3e

Z1

IZ5a

All

IZ3

mpact
0
zone 

-

-

--

--

--

everity
 2
 

3

Control and enforcement to reduce access and hunting. Wildlife
management and protection program. Catchment Biodiversity
Development and Protection Plan, Chapter 11.

Control and enforcement to reduce access and hunting. Wildlife
management and protection program. Catchment Biodiversity
Development and Protection Plan, Chapter 11.

Control and enforcement to reduce access and hunting. Wildlife
management and protection program. Catchment Biodiversity
Development and Protection Plan, Chapter 11.

Protecting upstream fisheries. Fish Monitoring and Mitigation Plan, Chapter
13. Catchment Biodiversity Development and Protection Plan, Chapter 11.

Reduction of turbidity in the river. Fish Monitoring and Mitigation Plan,
Chapter 13. Downstream Riverbed Management, Chapter 14, Water Quality
Monitoring, Chapter 12.

itigationmeasureproposedandplanned 
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The most important of the cumulative impacts will be the combined impacts of the series of existing, and planned hydropower plants in the Nam Theun/Nam
Kading river basin (the existing THPP, NT2 under construction, NT1 and THXP). The THXP will only have a modest impact on impacts on hydrology, water
quality, and fish, aquatic and terrestrial life compared to changes resulting from the NT2 and NT1 projects.

Increased activities close to Nam Kading NPA

Location of resettlement scheme close to a protected area, Loss of
Pha Kouanchan PPA buffer zone

General increased human population and economic activity in the
project NBA PPA area

Loss of long distance migrating fish species.

Loss of bottom fauna and fish species

mpactsreported
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