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3. FIRST ENVIRONMENTAL IMPACT ASSESSMENT

3.1. CONTEXT OF hIA STUDY

Environmental ﬁeld mvestrgatrons were camed out from November 1998 to September 1999 in
order to establish the information base line by reference to which potentral impacis may be
estimated. © An Initial Envrronmcntal Examination (JEE) was produced in Qctober 1998.

- _Preliminary impact assessment and conclusions were presented in an Interim Report in March

1999, Both documents were subject to public presentation and extensive discussions with the
Environmental Assessment Commtttee (EAC) and the Hydropower Ofﬁce (HPO) of the Mmrstry
of Industry and Handlcraﬂ T

The firat EIA rcport has been prepared in accordance wrth the recommendatrons of the major
_ international agencies as JICA, ADB and World Bank The followrng chapters have been
developed in the main First EIA report: - ' : .

- W Thc mstttutronal and lcgal framework for envrronmental management in Lao PDR

oGy "_A summary descrrptron of the Prolect components, L

-"(iii) | The baselme 1nformatron on present envrronmental and socral condrtrons, R
(rv) - The analysrs of 1mpacts and the presentatron of mrtrgatron measures ,
* (v} "7:" A summary of the Envrronmental Management plan
(vi) A summary of the Prclrmmary Resettlement plan and 7
. (v'ii) : A summary of the Publrc Consultatron and Parhctpatlon actlvrtres carrled out

CLIMATE AND METEOROLOGY

The proposed dam site is located about 54km upstream the conﬂuence of the Nam Ngrep Rrver'
-~ with the Mekong River. The controlled catchment at dam srte is 3 700km or 82% of the total

" :rrver catchment (4 51 Okm’)

T Ramfall is close to 2500mm/year m average in the catchment area, as agamst less than

_ -2 OOGmm/year everywhere else in the region. More than 90% of the ramfall is concentrated rnto |
S _the wet season from May to October : - SN ORI '
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Mcan annual discharge at dam site is estimated at 161m%s, based on a run-off coefficient of 0.56.
For the purpose of the study, series of flow at dam site have been generated over a 30 ycars
period. Average for 30 years and typical valucs for mean, wet and dry years are summan?ed
bclow

s Jan, | Feb., | Mar. { Apr. | May | Jun. -] Jul | Aug. '} Seép. |- Oct. | Nov. | Dec. | Year
30 years 47 40 35 33 65 182 | 345 | 472 | 384 180 95 58 161
Mean year 59 50 43 40 63 185 | 236 | 581 358 168 106 65 163
Wet year 37 33 36 40 91 339 | 442 | 850 1 564 | 223 122 64 237
Dry year 46 35 30 24 28 3! 219 | 251 | 1713 92 50 40 88

\VATER QUALITY

- Water quahty of the river was mvesttgated in 4 samphng stations durmg 4 samplmg campalgns 3
in January, March, June and late August 1999. The water quality of the Nam Ngiep River is
good. Close to neutral pH, nutrients content and dissolved solids in the low to medium range
“during the dry season. Durlng the rainy season, nutrient content is slightly higher because of the
. run-off collectmg organic matter and dust deposited on the ground surface. However, these
values remain on the low side, thus reducmg the long term risk of eutrophication in the reservoir.

Some coliform pollution from fecal orrgm is observed downstream resultmg from the presence SR

of vrllages and the slow flow of the river.

AQUATIC ECOLOGY AND FISI!ERIES

Fish samples were collected observed and rdcntrﬁed from 21 statrons along Nam Ngtep Rlver '

and its tributaries, including 9 stations of the Upper Reservonr 5 stations in the Lower Reservorr

area and 7 stations in the downstream area Two surveys were camed out durmg dry season in -
January 1999 and wet season in July 1999 e e - L

Durrng the first survey, 113 specres were collected and 1dentrﬁed Durmg the second survey, 19

additional specres were collected, raising the biodiversity of the basin to 134 species. This total )
of 134 fish species compares well with other nearby river basins as the Nam Leuk basin (122 .-

- species) and the Nam Theun/Xe Bang Fay basin (165 specres) Most of the spec:es found are
widely distributed in the region. However, some species not identified at species (only genus)
“level may have more restricted distribution. - Additional mvcstrgatron on that matter is -
_recommended for the next stage of the study. Some specres observed in the Upper or Lower

reservoir have been already reporied from other rivers in the Mckong basin to be migratory. = -

During the field surveys, fish migration for spawning was reported by the vrllagers, but the exact .
' tmung of the mlgratlons, location and d1stance of the mrgrattons is strll not known - o

ln coordmauon with the socro economlc survey, a specrﬁc questtonnarre was developed in order 'r__'-' _
to get a clear picture of the subsrstence ﬂsherres as an economlc actmty of the local s

commumtles

Frshlng actlvmes are present in all of the 3] surveyed vrllages wrth an average of more than one

person fishing in cach houschold. Most of the villagers fish about 2-3 days a week and reported ...
* that in the Nam Ngiep River, fish catches are at peak in November-December. Less than 33%of -
~ the |nvestlgated households have a boat Grllnet thh hook and lmes represent the most popular o

' ﬁshmg gears.
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The quantity of fish catches is in average of 0.7kg/fishing time/hh. The average fish
consumption per household and per year has been established at 137kg/hh/year in the
downstrcam arca. No consistent information was gathered from the upstream area, but where it
should not be much different than from the downstream area. This figure is particularly close to -
the result of a 3-year fishery monitoring for the Nam Leuk Project, which comes to an average of
133kg/hh/year (or 50-60 grs/capltafday) There is hmlted fish culture practlccs in the Project
area.

VEGLTA’I ION AND \VILDLIFF

The field work related to the terrestrial ecology was desrgned 1) to prov:de a prehmmary
information on the present condition of wildlife and habitats in the project area and ii) to provide
* a preliminary information on the vegetation biomass and commercial timber volumes available
.~ in the reservoir area. A first field work campaign was carried out from January 22 to February
20,1999 by a leam of 7 persons followed by a second field work campatgn from Aprll 1 to 12,
1999 '

- The 1dent|ﬁcatton of the trces observed 1ndtcate that the areas of calchment surveyed have tow

- species diversity in comparison to other woodlands in Lao PDR (Xaignabouli, Vientiane
~ 7 Province, Attapu). The level of diversity is comparable to the degraded woodlands of the Nam

‘Leuk catchment. More than 160 plant species belonging to 40 families have been identified.
. The forest area visited within the limits of the future ICSCIVOIr consists mostly of secondary
degraded forest wrth somehmes a dense bamboo cover o S S

All the eatchment areas expenence or have expenenced in the past huntcr-gatherer degradatron :
~ pressures, which can be significant. The potential for development in the catchment is variable
* according to the system considered, taking into consrderatron the local vegetatton geology, so1ls

: and topography, as presented m the attaehed ﬁgure MR ‘ . :

The resulls from prelrmmary estimate of commercral timber in the reservoir area suggest that
. there could be approxlmately 30cm*ha to be removed. However, there may be less potential -
C consrdermg that areas in the upper reservoir have already been extensrvely logged '

. _'l he overall fresh above ground bromass denstty of 278 Stlha is comparable to fi ndmgs of the
~ Nam Leuk biomass survey (289.8 undried above ground biomass density). = Of critical
“+ importance in terms of water qualnty is the raprdly degradable biomass which wrll play an
s mrportant role in the early oxygen demand in the new reservorr water body

' '_-'The areas traversed outsrde the mundatton zone appeared reasonably nch in terms of anlmal

species diversity and high in terms of density and could be described as a “rich commumty

Two arcas of mterest have been identified: North of B. Sopphoun up to B Nakang is one area.
.'The second area is directly south of B.Sopyouk and cast of the Nam Ngiep River, outside the

S - reservoit area. The later appeared particularly rich, with evidence of at least two separate herds :

. 'of Asnatle Elephant of approxrmately 12 and 6 mdwrcluals respectlvely

_,"{Dunng the surveys, 100 brrd spectes 48 mammal specres and 9 reptrle specles have been
~ " reported from the visited parts of the catchment arca. From these, 16 mammal species and 3
B repttle specres have already spec1al conservatlon stgmﬁcance (Internatlonal or Nattonal)
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3.3." IMPACT SCREENING

Anticilpated impacts are summarized in Tables 3.1 and 3.2.

3.4, IMPACTS DURING THE CONSTRUCTION PHASE
The prolect construction sites are all located around the dam site, wrth the exception of some
" quarry sites not yet identified. It is anticipated a total requtrement of 250 to 500ha, mainly in a

non agrlcultural and non populated area. No resettlement or srgmflcant compensatlon for land is
expected for constructton srtes

Both alternattves require only lOkm of new access road (or about 20ha of land mcludlng dlsposal
and borrow areas) and the construction of a 110km long transmission line. The cost of land :
acqursmon for road and TL lowers has been esttmated at about US$110, 000 »

' In case of mapproprrate handlmg or storage of chemlcais or petroleum products on the
~ construction site, accidental release in the river water may : affect more than 5, 000 persons living
in the downstream area, and which use river for drinking and cooking. - The same may happen

'wrth 1napproprrate samtatlon system in the workers camps wnth release of pathogens '

':' Preventwe measures wnll mclude stnct enforcement of safe handlmg and storage procedures by
the Contractor(s), and the 1mplementat|on of alternatwe water supply systems for the -

" downstream thlages ased on one hand pump for 20 households, the estimated cost is .
~ US$250,000. For remaining impacts on fish and fisheries, a penally system may be implemented,

making the contractor(s) responsible for accidental splll and in charge of payrng a compensatton _
for ﬁshery loss to downstream v:llagers SRR I R :

Transport of equrpment and matenals wnll increase truck trafﬁc on the roads with hlgher accrdent -
hazard for population. : - Tralfic signs, speed limit, maintenance of trucks and roads will be
" required from contractor. “Increased dust emission will be controlled by regular watering of
construction sites and roads msrde the vnllages Grass cover on sporl areas may hmrt dust
"emtsston by wmd L - : : R

| '_ 3. 5 IMPACTS DURING THE FILLING PHASE

T he ﬁllmg event is probably the most rmportant and rmpactlng stage of a hydropower pro_]ect :
. -_Indeed this is the short time during which i) the hydrology of the downstream system is abruptly
 modified, ii) the water quahty of the system is strongly altered and m) the wrldllfe in the .

' reservmrmust mlgrate out Lo PR s : j : '

As soon as the dam is closed the downstream area faces srgmﬁcant change in ﬂow even wnh a' ;
20m3ls nparlan flow released at dam srte as shown in table below : , S
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(Mean year siluation) Jan | Feb| Mar| Apr{ May| Jun | Jul { Aug{ Sep| Oct| Nov| Decc

_ Before | 69 ] 58] 50| 46 | 80 | 217 276 | 680 | 419] 196 | 124 | 76
Muangmai Afer T3 T 28 T 5 ™27 ™52 { 52 | 6o | 19| 81 | 48 | 38 | 31
- Before | 72 | 61 1 53| 49| 84 | 228 290| 714 | 440 | 206 | 130 | 80
Mekong Conl. e T35 [ 31 | 301 29 | 36 [ 63 | 7a | 154 | 102| 59 | a4 | 35

Simulation of reservoir filling shows that with a 20m’/s riparian release, the FSL.360m reservoir
fillsin 13 to 25 months according to the ycar (wet or dry) and in 16 months for a mean year. The
FSL 320m reservoir fills similarly in 3 to 12 months, with only 3 months for a mean year.
lncreasmg the riparian release to 50m’s will result only in minor mcrease of filling time: +2
months for FSL.360m, +1 to +2 months for FSL.320m. The difference is not so large to give the
“opportunity to adapt at best the riparian release for the benefit of populatton and project. It is
'recommended that a study i is carried out during next stage of the PrOJect development in order to
opttmtzc the rtparran release dtmng the ﬁlllng perlod

IMPACTS ON LAND

- Land cover in the reservorr area is presented below for both altemattves -

e . Area(ha) T

~L‘.“’,':-‘-',°°"‘°"\.- _FSL.360m - rsmzom
Evergreen forest S - 830 - - 450 '
Deciduous forest e B OS0 - e 4,480
Forestregrowth - { - ..~ - 1,200 -~} -~ . - 380
Shrubland -~ R 2,890 1,770
Cultivatedland -} -~ - 950 b 310
Total area Sl 14, 820 ' o 7390

The altematwe FSL 360m affects almost twrce more ]and than the altemattve FSL 320m, and 3 o
times more cultivated land. - All compensauon costs related to this area are detarled in the
_ Prehmmary Resettlement Plan : o o '

The ﬂoodmg of the forest reprcsents an economtc loss for all the ﬂooded forest products tlmber
‘non timber forest products (medicinal plants, fruits, material, value for animals and conservation)
~ and more globally, the forest as a carbon storage partrcrpatmg in the greenhouse effect reduction. -
-~ At FSL.360m, 9,780ha of forest representing a fimber volume of 290 OOOm wrll be ﬂooded :

_ agamst only 148 OGDm for FSL.320m (4 930ha forest) N

‘-;As the water leVel wrll raise fast durmg the ﬁrst few months of the fillmg (about ]40m in 3

- months, 2.3m/day the first month), it is probable that animals become trapped on temporary
'.___tslands or stranded It is recommended to 1mp1ement a rescue program for ammals durmg ﬁllmg

' IMPACTS ON WATER QUALITY

- _Th:s is a key rmpact of ﬂ'ltS stage unfortunately not lrmrted to the ﬁllmg pertod The alteratron

e of water quahty wlll probably last for few years durmg the operatron phase

, The main cause of water alteratron is the dccay of the orgamc mattcr contamed in the ﬂooded B

e ‘_vegetatlon and the upper layer of the soil. It is estimated that the degradable carbon content of |

B 'above ground vegetauon together wr(h the ﬁrst 5 cm of topsotl is about 2 4 mlllron tons Carbon K

JICANAMNG]EP-_IHEPP_ l]l 5 T Febiuay2000 <
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for FSL.360m altemative and 1.2 million ton.s_ Carbon for FSL.320m altemative.

About 21% of this biomass is soft and is rapidly degraded in about 2103 yeats. ‘The remaining
part of the biomass consists in wood parts {timber, large branches, large roots) whrch decay
slowly over 15 t0 20 years O even more. o _

The errtrcal period is the decay of soft biomass, as large quantrtres of methane gas released from
anaerobic degradation will consume all the dissolved oxygen in water, affecting the aquatic life.
There is no effective solution to avoid this temporary alteration of water, but only to limit its
intensity and its duration. One possibility is a prewlmpoundment clearing, combined wrth a -
“commercial logging. Based on the recent clearing experience of the Nam Leuk reservoir,
clearing and burning may reduce the soft above ground vegetation t bromass by about 70% to 80%.
For hard biomass, the clearing and loggmg operatlons can hardly remove more than 50% of the
‘original volume. No practical solution exists to reduce the biomass from the soil. A mitigation
measure may be to implement a water re-aeration device at the level of the tarlrace channel
These optrons have to bc mvesttgated durrng next stage of Feasrbtltty

The Nam Leuk reservoir (1 30t}ha) was totally cleared by hand by the local populatron (400
persons) in 5 months, at an average cost of US$420/ha. On this basis, a clearing cost of about
US$5-6 millions for the FSL.360m and about US$3 millions for FSL.320m may be expected.
- This cost is largely balanced by the reduction of the Global Warmmg Potential (GWP) of the
greenhouse gas emission, and by beneﬁts for future Juses of the reservorr (ﬁshenes, tourism).

" Because the release of low oxygen water downstream wrll affect ﬁsherres 1t is recommended to
prepare a fishery intensification program whreh will provrde to the populatton a ﬁsh productton o
: system mdependent from the rwer R , .

If the situation of water quahty wrll be unsurprtsmgly acute at short term, varrous computatrons .

show that the improvement of water quality will be fast and that the situation in the reservair wrll -
" be reasonably good in the long term at least for the acttve superﬁctal layer of the reservorr o

'_.3 6 IMPAC"I S DURING THE OPERATION PHASE

THE l)RAW DOWN ARFAS

The reservolr wrll be a hlghly dynamrc system wrth regular changes of level and area aceordlng R

" to scason and to the inflow conditions. The draw down areas, seasonally exposed to the air, may -

be suitabte for fand development agriculture, grazing, wet land. The maxinum draw downatea =~
expected for each alternative is about the same, around 4,000ha. ‘However, only a part of this -~ "~

area is exposed at least 5 months, a suitable duration for paddy productron about 1,000ha for

- FSL.360m and l 500- 1 ,800ha for FSL 320m The lowest optton is the most promlsrng on thrs v

' subj ect.
THF RESFRVOIR

"‘IAs other deep reservon the Nam Ngtep wrll probably stratrfy Thrs means that a superﬁcral ‘
_ layer of water, about 15n20m threk wdl become qurekly well oxygenated Th1s 1s the layer o
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where plankton and fish development occurs. Below this layer, the remaining part of the water
body will reccive no oxygen and will be the place where no fish or other aquatic life develop,
except anaerobic bacteria releasing methane gas and sulfur hydrogen. This water shows also a
lower temperature and a lower pH, which may create corrosion problems for the equipment.

It is possible that, as observed in the Nam Ngum reservoir, this stratification turns over once a
year, when colder flow and colder air temperature affect the water body. There is a mixing,
detrimental for the upper layer but positive for the bottom layer which liberates part of its
~dissolved gas and receives some oxygen, thus reducing the corrosiveness of the water. Further
studtes are reqtured durrng next stage.

: The risk of eutrophrcatron of the upper layer in the long term is Iow because the resrdence time
of water in the reservoir is short (13.2 months for FSL.360m and only 3.6 months for FSL.320m)
and natural Phosphorus loadmg rate is low (0.45gP/m*year for FSL. 360m and 0.90gP/mYyear
for FSL 320m)

" The water mtake will be srtuated a large part of the year more than 15-20m below the reservoir
level, thus releasmg downstream anoxic water. If no multilevel intake is considered, because of
' htgh cost, Te- aeratton devrce and ﬁshery mtensrﬁcalron program downstream become priorities.

Usmg some models based on emprrrcal observatron of extstmg reservoirs in Asia, the forecast of

~ sustainable open fish production gives about 11kg/hafyear for FSL.360m (or a production of .

~ ‘about 160t/year) and 13kg/ha/year for FSL.320m (ora production of 96t/year) Much hlgher
, productlon may be expected if additional f' sh culture usmg ﬂoatmg cages is developed

THE DOWNSTREAM AREA

‘ A major 1mpact will be the change of river flow Turbme operatron is antrcrpated for 16 hours
~ per day, and the flow will be regulated over 24 houts by a re- regulatlon facility. However, the
- future sitvation will be significantly different from the present one: In Muangmai in a mean year,
the future flow with the Project at FSL.360m will be about 3 times higher during the dry scason
and only half of the initial flow during the wet season. This change of flow will have effects on
the river use by the populatron More regularized flow is beneficial for the development of
pumped 1mgatlon and for river transportation. However, a higher level year long will slightly
~ reduce the area of vegelable gardens generally developed by the villagers along the lower banks
‘ of the nver n evaluatlon of the loss and a compensatron is recommended

'- _The change in water quahty downstream \ull reﬂect the evolutlon of water qualrty in the

. reservoiras prevrously presented Frshenes wnll probably be affected

COMPARISON OF ALTERNATIVES -

o 1ables 3 3 and 3 4 presents for cach pro_tect altematlve the quantlﬁed mdlcators dlscussed in thrs :

S report in order to facrlrtate the companson in the envrronmental ficld.

e The e'nwronm'ental efﬁcrency of a hydropower project may also be measured by the number of

) " ha of land affected and the number of disptaced person for each MW of installed capacity. The -

- ‘posrtron of both altematwes is compared with scveral othcr pro_]ects in the world and prcsented

in hgure 3 1. e
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3.7. ENVIRONMENTAL MANAGEMENT PLAN

The objectlves of the annronmental Managcmenl and Momtormg Plan (EMP) is l) to prowde
the framework for undertaking all the Environmental Protection Measures (EPMs) recommended
“and related to direct impacts of the Project, and ii) to establish a monitoring of these measures
throughout the life of the project, but with a special focus during the construction and filling
phases. : The Plan also provides a possible institutional organization framework for its
nnplemenlatmn deﬂmng briefly the roles and responSIblllues of each party '

The annronmemal Measurcs proposcd as a result of the Fnrst EIA sludy are prescnted in Tables
35 and 3.6. : :
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Part I1E : First Environmental Impact Assessment

FINAL REPORT (EXECUTIVE SUMMARY)

Table 3.3 Comparison of Alternatives (1/2)

No. ) Components & Indicators Unit FSLEL 360mAllenI1al|\ eFSL.E L.320m
I. | RESERYOIR : - :
1. [ FSL Area km? 148. 2 138
2. | FSL Volume Mill.m? 6,180 2,280
3. | MOL Level m 335 284
4. | MOL Acca km? 104 . 321
5. | MOL Volume (Dead s!mage) Mill.m? 3.6%9 - - &7
6. | Mean Level m kL) : 306
7. | Mean Arca km? 133 54
8. | Mean Yolume Mill. m* 5471 1548
9. | Mean Depth - m 41.4 287
10. | Reservoir shoreline af FSL km 565 : -~ 350
11. | Draw down (DD) magnitude m 25 - 36
12. { DD area (maximum) _ ~ - - ha 4,420 : : 4,110
13. | DD arca exposed >120 days ha 1,200 e 2300
14. | Length of river flooded - km 90 70
15. | Average river width in reservoir area m - 80 80
16. | River area flooded L ~ha 720 560
17. | River arca above reservoir ha ng - - - 388
18. | Length of tributary system dammed km - 372 - n -
19. | Area of tributary system dammed ha 2,100 2,100
20. | Average river bank width in reservoir m 50 - 50
21. | Area of river bank flooded ha 450 150
22. | Controtled calchment area - - : km? 3,700 3,700
15. | RESERVOIR FORECASTS - o0 "7 0o R LR e g L
1. | Hydraulic Residence Time {months) month 132 i ~ 36
2. { Areal Hydraulic Loading (m/year} mfyr 345 68.1
3. | Catchment (o Reservolr area ratio - 250 - 493
4, | Duration of water quality problems - year 6 2
5. | Filling Period (no riparian refeasc) month 15 3
6. | Filling Period with RR of 20 m3/s - menth 16 k)

7. | Fitling Peciod with RR of 30 m3/s month 138 4

8. | Mean annval evaporation - Millm? 20 8

9. | Reserveir shoreline de\elopmem - L. 13.1 1.4
10. | Maximum temperature ) °c 29 29.2
i1, | Minimum temperature - °c 21 214
12. | Phosphorus loading rate (EP/m?y) - 0.449 - 0902
13. | Electrical conductivity in future Take pSfem 46 - 62
14. | Morpho-edaphic index (MED) - 0.65 0.93
15. | Reservoir potentiat fishcatch - .- - tonsfy 160 96
16. | Reservoir potential fish yields - kg/haly 113 13.6
1. { TERRESTRIAL RLSOURCBS o L i

| 1. | Forest area flooded ha 9,180 4930

2. | Timber standing volume (30 m’/ha) m 293,000 148,000
3. | Timber annual production (I b m’lha/y) miy 16,500 8,000
4, | Openvoodland -2 - -~ ha 2,890 - L7710
5. | Distance to nearest (NBCA) km 14 - 14

6. | Area with imponanl wildlife species ha - 100 100

1. | Flooded biomass rapid decay '0001 568 284

8 2,140 1,071

Flooded biomass slow decay .

" HCANAMNGIEP-IIIEPP
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FINAL REPORT (EXECUTIVE SUMMARY) : : ' Part 11 : First Environmental Impact Assessment

Table 3.4 Comparison of Alternatives (2/2)

No. _ Componems&lndlcators . o - Unit FSLEL 360mA"m|1ameFSL.EL,?-ZOm

1V, DO“’NSTREAMAREAAND CO\’S’IRUCTIO\‘S!TLS L : : o c

1. | Length of river downstream ~ km 54 - 54

2. | Area of river downstream : ha 880 - 880

3. | Area of river banks - ha ~ 400 - - 400

4. | flow change driest month (dam) ] initial 355% 0 333%

5. | flow change wettest month (dam) initia} 34% - 49%

6. 1 Villages along river - ) 1nos. - 14 : 14

7. { Houscholds - o : : nos. 1,132 : 1,132

8. {Population - = ) - : NS, 64713 : 6473

9. | Grazing land : ) : - ha - 19,716 1976
|10 | Buffalo - - : . nos. - 864 : L 864

11. | Cattle . : : ' : nos. 986 g )

12 | Average flow velocity R ) Lomfs - - 02 : ) 0.2

13. | Population km 0-10 (from dam sne) : : :  nos. - 7185 - ) 185

14, | Poputation km 10-20 & 20-30 o : nos, 0 -0

15. | Poputation km 30-40 - : Lo nos. - 3,307 3,307 -

16. | Population kin 40-54 -~ - o - nos, - 3066 - - L3166

17. | Area for re-regulationpond - L - ha - - 240 - - 240

18. | Area for dam construclion site & camps : : ) ha ° 150 150

19. | Area for quaitics and borrow areas - - - - ha - - 150 - C 1007

20. ) Length of new accesspad -~ e km S L' 10

21| Area for new access road R : L - ha ¢ - 20 S 20

22. | Leagth of transmission line - ) - ~km e ~ s 4110

23. { Atéa for transmission ling (ROW) - i B g ha = S 850 C 550

24, | Asea for TL (Jand acquisition) - E L ha - 20 - - .20

CMCANAMNGIERANEPP o o M- 120 0 e T T Rebrowy2000 -



FINAL REPORT {(EXECUTIVE SUMMARY)

Part 111 : First Envitonmental Impact Assessment

Tab!e 3.5 Recommended anlronmema] Mitigation Studies and Measurcs (1/2) (Unit : US$)
. g - |. Responsible Executing | Duration | UnitCost | Total Cost | Total Cost
No [, Environmental Measures - ~Organism_ | Organism | (years) | Estimate | FSL360 | FSL320
A (omp'l:uon of E1A Study to International Standards JICA/GOL. HPO/Consul. { ~ 2
Al Monitoring of fisheries JICAHPO | Dept. Fishery 2 15,000 30,000 30,000
A2 Aquatic Ecology sunveys : : JICA/HPO Consulting 2 60,000 60,000 60,000
Study on intensification of fisheries in reservolr area : . P
A3 and in downstream villages JICAHPO C_onsuhmg 1 60,000 60,000 60,000
Ad Water guality monitoting JICAHPO Consulling 2 25,000 50,000 50,000
AS Water quatity forecast study (reservoir modetmg) JICAHPO Consulting 1 60,000 60,000 60,000
Ab Study of sedimentation and backwater ¢ficcis JICAHPO Consulling 1 100,000 50,000 100,000
A? Swudy and design of water re-aceation strvctures HCAMPO Consulling 1 50,000 50,000 50,000
A8 Study for optimization of riparian release HCARIPO Consulting 1 20,000 20,000 20,000
A9 Study for Downstream villages water supply HCAMHPO Consulting 1 50,000 50,000 50,000
Land use stedy based on new acrial photos ror . :
AlD seservoir, access road and TL . HCAMHPO Consulting 1 60,000 60,000 50,000
. Land use study of village gardens along river banks ) ; ; N . o :
All in downslieam area JICA/HPO Consulling 1 20,000 20,000 20,000
Study on wildlife and bwdnusny with preparalwn : o - ; .
Al2 of a rescus plan - HCAHPO Consolting 1 £0,000 80,000 80,000
Al3 Sur\’eyqfres_e_r\'ozr timber and \'ege!ation biomass JICA/HPO C:;gilltli:ﬁg 2 150,000 150,000 110,000
Al4 Preparation of a logging and clearing plan JICA/HPO Consulting 1 50,000 50,000 46,000
Strategic study for biodiversity compensation and ’ CPAWM, Iy
AlS support {participation fo trust fund?) - - : JICARPO Consulting ! 20,000 20,000 20,000
Alé Preliminary watershed management plan JICA/HPO Consulting 1 10,000 10,000 10,000
Al? EIA for resetilement sites (Provisional budgel) JICAHPO HCAHPO 1 100,000 100,000 10,000
Preparation of detaifed I:muonmcnlal Managcmenl ; oo . y
Al8 2nd Monitoring Plan . JICAHPO Consulting - 60,000 60,000 60,000
Al9 Coordlnatmn reponmg presentation JICA/HPO Consulting - 60,000 60,000 60,000
i ) SUBTOTALA - - o : 1,040,000 | 1,006,000
()rgamzahon of the Environmental Managemcnl Lm0 T N, ) T
B Unit (E\lll) and Commitiee GOL/DEY STENO :
BI | Constitstionof EMU - GoUpev | STERO/ 1 gc | go000 | %0000 | 20,000
! : : JUVEY | nroEnL | - Y . bl e
Capacity building ofE\IU 0 year Techmcal . - EMUS . : ‘
B2 Assistance) and Crealion of Committee - STENO/DEV Consufting a 300,000 300,000 300,000
C e STENO/ R ; Inctuded ) R
B3 _Pn:pa:ahon of deta:led working pmgra.m for EMU GOL/DEY Consulting 03 in previous
B4 Appointment of Independent Panel of Experts (2) GOL/DEV STENO - S e . - -
BS Preparauon ol'delaalcd envir. spec. for Conlraclors JICA/HPO Consulting - 30,000 30,000 30,000
S - K : SUBTOTALB . o oo S o 410,000 410,000
C ) Measures durmg Constructlon Phase GOL/DEYV EMU - 5 o L
Ci Piovide operating budget for EMU GOL/DEY STENO 5 180,000 300,000 900,000
C2 Appointmenl of Indepeadent Panel of Experts (2) GOL/DEY EMU P 60,000/ys | 300,000 300,000
c3 Menitoring ofconlraclor's constmctmn sitesand GOL/DEV EMU ° S5 EMU e o
: camps : i - S operalion
Provision for compensat:on for acmdenla! spﬂ! o . cTEN - . When (reimb.by ;
c4 downstream polletion ’ STENO - . EMU justified ] contractor) 100,000 | 100.000
: Piovision for independent investigation audit and - : —_ When (reimbby | "o oo, y
€3 arbitration of impact event if réquired - Eb 1_” i Consulting justified | conlraclor) 20,000 20.000
€ Monitoring of fisheries in reservoir & D/S wllages EMU FisheryDept.] - 5 = 15,000 75,000 75,000
. Construction of water supply facilities for s : : B ) .
C7 do»mslrea.m villagés lasl 1.2 years of Conslruchon EMU ] Contractor 12 L 25.0’000 250,000 250,000
cs Waler QUallt) momtonng {incl. tech. ass1slanCE) T OEMU - szifgrl;?grey vs 25,600 125,000 | 125,000
co Study for detailed ;ehabllllalmn of quamcs bormw EB;IU Con;suhing 1 30,000 ’ 30,000 30,000
and spoil banks . . h
Preparation of specifications for Iogglng and . - STENO . EMU ' ; gy
C1o clearing tender documents, evaluation of tenders Forest.Depl. | Consulting 05 20,000 20000 20,000
Technical Assistance to EMU for supervision and . - { Consulting )
Clt monitoring of logging and cieanng ‘EMU - D. Forestiy 200.009 209,000 150,000
Ci2 Clearing of reseivoir . : © EMU Contractor 2 5800,000 | 5,800,000 | 3,000,000
. Preparation of a detailed v.alershed dey elopmenl - STENO Lo oy
C13 and manaoemenl_p_ lon " CPAWAY Consulting 1 100,000 100,000 100,000
N : : EMU, oy 5 o .
Cl4 S[udy for creatton of mldhfe fesene ) : . STENO Consulting 1 50,000 50,000 50,000
cis %‘fg‘_" for fond acqui &compens. a’°“3 Alioad & | STENODEV | EMU i 110000 | 110,000 | 110,000
SUB TOTAL C . 8,080,000 | 5,230,000
“NICANAM NGIEPTHERP _.__lll_ -13 ' Februry2000




FINAL.RL’PORT (EXECUTIVE SUMMARY) Part 111 : First Environmental Impact Assessment

Table 3.6 Recommended Environmental Mitipation Silldies and Measures (2/2) “- (Unit : USS)

D | Measures during filling phase STENO EMYU 1 :
Dl Provide operation budget for EMU : 1 180,000 180.000 180.000
D2 |  Water quality monitoring o EMU L‘;‘;{:‘f‘;ﬁg{; i 12000 | 12000 | 12000
D3 | Specific monitoring of released water quality ~ STENO Coit:lk:i'ng 1| 12000 | 12000 | 12000
D+ | Monitoring of downstream fisheries EMU *[‘j:’;t’) _ 1} 15000 | 15000 | 15000
Implementation of the animat rescug plan and . Consuliing, " X A
D3 management of the filling event (2 years) - - EMU Contractor 1% year 120,000 180,000 130,000
D6 Removal of floating trunks and branches and fetease MU | contractor \ 200000 | 200,000 150,000
on ground landings -
D7 Implcmematlon of the fisherics miensnﬁcanon . - MOAF Fish.Dept. o Not . L. .
plogmm in do‘.mstreamnl!ages ) ' Contractor § pioject .
: SUBTOTALD - - - L o - - 599,000 | 499,000
E \leasures durmg operation phase {yéar 1-5) STENO - EMU 1-5 Years | o :
El Provide operation budget for EMU : B GOL/DEY ) | 180 000 180,000 180,000
E2 | Waterqualitymonitesing . . | - EMu L‘;'tfg:;i‘gf) s | 18000 | 90000 | 90,000
E3 | Specific monitoring of eteascd water quatity [ sveno | (R [ 2 12000 | 24000 | 24000
E4 Management of the filling event Q@years) oo EMU gﬁgﬂ;;‘;ﬁ Pyear | 70000 | 70,000 40,000
Evalvation of Compensauon for Joss of river bank TR . - : ) EMU i :
E3 gardens and existling immigation facilities . STENO EMU . L budget
. Provision for Compensation for boss of riverbank " | crppn - : . : 50,000
E6 1 oardens and existing imigation facilities | | SIENO - EMU U Jprovisiony | 30000 | 30000
E7 Monitoring ol‘dmmslream ﬁshenes . - EMU Fish. Dept. 5 15,000 15,000 15,000
- - - na— .
ES Deselo;:ment of irmigation in lhe donmuaam area - MOAF gﬁﬁ?&ﬁ ‘r S prho‘;?elcl - -
Eo Comp\ns‘ate for lost biodiversity by annual - S GOL - EDL or g e T e »
conlribution to environmental trust fund? - - DEV : :
y Implementation of watershed managcmeni plan (for : ECLor N . S PR
E10 aspecls re!ated to Prolecl) S ~ GOoL DEV 3. [ O o
SUBTOTALE - e o e ¢ ] 489000 | 459,000
F | Measures during operation phase (yéar 6-50) -’ STENO | EMU ‘;;5‘ ”' IR BRI
FI \_\’afe_rqua,lilympni[oring PR B -1 11 L\; ';::;?:;, S l_2,0(.3-0. 60,000 60,000
Compensate for lost biodivessity by annuat i Co EDLor Caka o R BN I
F2 contribution Lo environmental trust fond ? - GOL ... _DEY o451 S - ? LT
Fl Implememation of wateished management plan GOL MOAF - 20 C Y ? : 7
| Ilhmplcmentatton t_)f CQmmerc|al rshcnes program in GOLDEY MOAF s ]_\“:u‘_ L U
B & [ESenvolr ) - S project :
Fs lmplemematio:_i of ﬁshcul_u_.ug in the resenvoir .. GOL/DEV Pril:ia?:\sl:c’cl 5 _prr:;clcl- S LR
' ' e SUBTOT:\LF : - R - 60,000 | 60,000

GRAND TOTAL{AtoF) ' - - ' © | 10678000 7,664,000
Nole DEVa Dc\elopcr I:MUﬂ Enumnmental managemenl Unit, GOL—Gmcmmenlol‘Laos R R :

JCANAMNGIEPIREPP o o . M- i " Februay2000 -
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FINAL REPORT (EXECUTIVE SUMMARY) ' " Pan IV : Preliminary Resetifement Plan.

4.  PRELIMINARY RESETTLEMENT PLAN (PRP)

4.1. PROPOSED RESERVOIR AREA

The entire NNHP Reservorr Area wrll be wrthm the Khelpzsel (Specnal Zone) Xaysomboon as

“shown in Figure 4.1. Formerly part of Vientiane and Xieng Khouang Provinces, Xaysomboon

was set up on July 23, 1994 to give the area special preference for community development. Lao

" Soung represent the majonty of the populauon in the area (45%) followed by Lao Theung (35%)
and Lao Lcmm (20%) ' : L , .

: The Upper Reservorr Area of thc proposed NNHP is w1thm Thathom Drstrret in Th'w;ang Sub—

- District. - With a population of approxunately 7,500 people living in 33 villages, Thathom
District has the second lowest populatron in Xaysomboon The present National Route 4 (NR4)
~ to be upgraded to Natlonal Road 1 passes through the proposed Upper Reservoir Area. The
Government plans to extend the national network with a center spine NR1. = This road is
. strategreally important for the social economic development of the country and will run from the
. northern-most point of Lao’s border with Chma to Cambodla in the soulh addmg another
1 OOOI\m to the network . :

"lhe Upper Reservorr Area w1|] also beneﬁt from the transmlssmn lme route for the ADB-
financed Power Transmlssron and Distribution Project, since the line is along NR4. The district

will have an even more strategic location when NRS is completed linking Thailand through

Vientiane to Vietnam. The junction of NRS and NR1 will be in the Thavnang Sub District of - '

 Thathom, the Upper Reservorr Area of the NNHP

- It is possrble that wrth better transportatlon facrlltles in the Upper Reservorr Area, and wrth the :

. high population densnty relative to cultivable land area in China and Vietnam, there could bean
“excellent potential in nicke market items grown at high tropical elevations, in ad_dltlon tomore -
e common products such as hortlculture, clalry and beef cattle or reservonr ﬁshenes : :

'_:The Lower Reservorr Area of the proposed NNPP is wnthm Hom Dlslrlct Xaysomboon The -
. District’s poputation is approxlmately 6,600 pcople living in 31 villages, maklng it the least
* populated district in Xaysomboon. Hom Drstnct is 90% Lao Soung wnh some Lao Theung and |

_Lao Loum makmg up halanee j-_ o

RI:',SE'I TLEMENT IMPACTS OF RESERVOIR INUNDATION

A reconmlssance ﬁeld vrsrt August 25-28 1998 for the IBE found the populatlon withii the' o

planned Reservo:r Area to be more ‘burlt up than anttcnpated Instead of around an expected e

o :_"JICARAMNV('}IEP'-tlIEPP e T ne e IV e D e e T e . February 2000 -



FINAL REPORT (EXECUTIVE SUMMARY) ) Part 1V : Pretiminary Rescttlement Plan

2,000 people, it found the overall reservoir area populatlon to be more than double this figure, at
somewhat less than 5,500 persons. The reconnaissance team also found considerable
govcrnment-suppoﬁed irrigation development in the proposed Rescervoir Area. '

The extent of this was confirmed by a sociocconomic survey carrled out December 1998 to
January 1999. This survey found about 650ha of irrigated rice paddy, with lSOha more planned
by GOL, instead of, as was originally assumed, only dry evergreen tropical forest, temporary or
permanent agricultural areas, degraded forest, old re-growth and fallow resulting from shifling
cultivation in the proposed Reservoir Area. In addition, the Upper Reservoir Area is a national
Focal Area for Rural Development (FARD), making it a resettlement receiving arca for highland
populations; and the Lower Reservoir Area has been under a UNDP development project for a
couple of decades. At FSL.360m, the proposed reservoir will flood 17 villages consisting of
some 853 households, with a populahon of 5,204. More than 800ha of irrigated paddy land built
through GOL or UNDP aid schemes would be mundated Dlslrlbutron of all vrllages in thc o
: proposed Teservoir area is shown in Flgure 4 2 IR : e

-The socroeconomlc survey was cxtended to lhe downstream area in March 1999 Accordmg to .
the socioeconomic survey of the Project Area, overall lncludmg both Upstream and
Downstream Areas, nearly 2,000 households and 12,000 persons may be affected to one degree
or anolher by the NNHP. About 660 households and 5,000 persons in 14 villages are in the

Upper Reservoir and another 200 households and 1,200 persons in 4 villages the Lower N

=r‘i’e.s‘ervorr could potentially be aflected by involuntary resettlement. For Downstream Villagesas
“ shown in Figure 4.3, about 1,300 households and 6,800 people in 15 villages would be affected .~
through changes in the Nam Ngiep River flow and water. The vlllages affected both upstream .
and downslream of the proposed Dam are shown in table below el : : :

: Reservoir Are - - S P e .
Upper Réservoir: : llouseholds Populatlon . EL. (m}
o1 b B. Phonehom : o 67 : 375 - 368
2. B.Namlong - =~ - g 17 : 107 Y364
3. | B. Xiangkhong - : O DR - 247 362 -
4. - | B.Nakang - @ - - o Y * o 132 - 355 ¢
5. | B.Nahong = : : 75 - 446 S 342 -
6. B. Viengthong - - S 46 213 : g -
7. - | B.Naxay - : S22 125 © 332
8. B. Naxong - - 81 522 . 330
9. B. Phon},engL e SR R - 349 - | ¢ 328 ¢
10. B. Pong - ) S . ST B2 -} - 509 - 327 ¢
11.. | B. Hatsamkhone . - YR R YL
12. | B. Phiangla = B 49 - 322 - S 323 -
13. B.Pou =~ - I I I I ) [ I 319
Upper Reservoir Sub-Total: R 659 K 399? N DR
Lower ryeir: 0 0 - AR BN - ‘ R IS
1. B. Houaypamon - -~ - - . 13 : 127 - Co 27150
D2 B.Namyouk - i LT BB - IR Y 71
3. I B.Sopphouh -oov - st e el 0 QY et U132 7 h o261 G
4. B.Sopyouk - - o0 - g7 o) o 408 - 245 0
Lower Reservoir Sub-Total: - i) Sy L2007 -

| Total of Reservoir: . - . - . . = 853 5204 ) -

CNCANAMNGERAHERP 0 IVe2 s Ry 2000



FINAL RF_PORT (EXECUTIV.E SUMMARY) : _— Part 1V : Preliminary Rescttlement Plan

Downstream of Dam : ) :
Bolikhan District ' Households Population FL.(m)

}. - |Hat Kham . 88 533 -

2. |Tahua - 55 252 -

~ 3. |Somseum ‘ C 185 - - 1,136 -

4. NamPa = e . n - 427 -

5. |Houay Koun T : <281 1,632 -
Bolikhan Distrlici Sub To!al : - 680 3,980 ) -
Pakxan Distriét ] ' : -

1. |Nong—Deng - 19 112 -

2. |Thong-Noi : 50 329 -

3. Thong — Gnai : 62 - 340 -

4.  |SongKhon - - 42 239 = -

~ 5. |Phonsi I 48 - 216 C.e

6. Thakokkhen -~~~ . 58 - 349 -
7. |Nam Tek : o S 39 203 - | -

- 8. - |Nam Ngiep s B ' 67 ] -

9. Seén ~ Qudom - S - 6T 314 - e

10, * |Komsipchet (Military Vll!age) 147 - - c 363 ¢ -
Pakxan Disteicl Sub Total : - . - i 399 - 2856 - . -
Total of Dam DS ... - ) ] 279 6836 - -

:_The table also lilustrates whlch v;liages wrll be affected at FSL.360m and FSL 320m Whlle not.
~all v:llages would be submerged even by FSL.360m alternative, the;r rice lands are all situated

- along the Nam Ngiep River and its territories at low levels. So we can assume that virtually all -

the villages would requlre resettlement, if FSL.360m dam is chosen for 1mplementatton
Generally speaking, mitigation includes minimizing resettlement to the extent possible, carrying
" out an international standard of resettlement planmng and 1mp]ementatlon if unavordable and
N falr compensatlon for the dlsplaced populatlon :

The recommended desrgn mmgatlon at thls time is to constder the lower dam altematlve The
. initial thinking was that lowering the FSL to EL.320m would reduce the number of affected

" villages down to 5 villages. There is not enough information at this time, however, to determine

“the amount of backwater effect would be; i.e., how much higher the water at the back of the
- teservoir will be than at the front end. We would assume about 2m, including a safety margin.
Therefore, consideration of the backwater effect mdwates that EL.318m might be necessary to
protect the majority of irrigated paddy land belonging to the Upper Reservoir villages, nearly

300 ha of the total reservoir paddy land. This FSL.318m dam would more surely reduce the
f' 'affected populatlon down to 260 households and about 1,600 people

Be51des the backwater effect populanon increase  will also need to be taken lnto account Smce
- the Upper Reservoir Area is a FARD, located within a river valley and a]ong a natlona! highway,
10 years from now the current populatlon will have grown by natural increase (nationally at
: 2.6% and in Xaysomboon at 3%) and by in-migration. " Although this Preliminary Resettlement
.~ Plan (PRP) will use the above populanon figures, for planning sake all quant;tles and financial
. 'evaluauons wrll increase by 30% to account for the natural populat:on increase and for in-
g mlgratron over a 10 year penod endmg in 2010 >

7 -Accordmg to the socroeconomlc survey, some 53% of households in the Reservonr Area have
" been there for less than 5 years.  For the Upper Reservoir this figure is nearly 60% and for the

o Lower Reservoir almost 40%. Similarly, some 42% of households reporied that they had been

£ ‘officially resettled’ in the Reservorr Area, 43% in the Upper Reservoir and 41% in the Lower

e Reservoir. “The Reservoir Area households surveyed have come from 23 dlﬁ"erent districts in the
o 7 northem Provmces of (1)X|eng Khouang, (n)Xaysomboon (111)Houaphanh (1v)Bo]1khamsay,

___"J!CANA_M_NGIEF-IHEPP_,,;-"'gL_;‘ﬁ_', e AV 3 T T T T February 2000
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(v)Vientiane, (Vr)Luang Namtha and (vn)Luang Pr’thbangh

Most vrllage households in the Upper Reservoir surveyed came from Kham Drstrrct Xreng

- Khouang Province. Thathom District itself, which is the district where the Upper Reservoir is

located, accounts for the second largest number of households afler Kham District. In contrast to

the Upper Reservoir, most of the Lower Reservoir houscholds surveyed, virtually all Lao Soung,
came from Hom Drstrrct of Xaysomboon, the drstrrct in which they now live, -

4, 3 DEVELOPMENT OF DRAFT RAP & ITNAL RAP

This documcnt the Prelrmmary Resettlemcnt Plan (PRP) is prepared wrthout the f nal desrgn of

- the NNHP having been decided. Once the dam height is arrived at, a full Environmental Impact

Assessment (EIA) and Social Impact Assessment (SIA) will be required by internationally

- accepted guidelines, as well as preparatron of a full Resettlement Action Plan (RAP) and a Social

_ Action Plan (SAP) for mitigating other soetal 1mpaets Durmg preparatron of a draﬂ RAP, the )
: followmg studres will take place o o : :

. (i) Socro Cultural Assessment of Resettlement and Ilost Commumtres (Part of SIA)
' ':-(u) - Preparalron of a Pubhc Consultatton Framawork o '
V":(m) . Capacrty Assessment of Resettlement Srtes
Gy 'Baekwater and Sedrmentatron Modelrng |
. f_ (v) i' _Archeologrcal Revrew and Freld Survey _ _ _
(vi) _' chhm(:;ll Resources explored and detarled TOR for development of Lwchhood Packages
BRE prepare . . . _ AN .

. Upon eompletron of the draf’t RAP the F/S should also come to an end and Pro_|ect Preparatron -
. _mcludmg Detailed Project Engineering Desrgn and a final RAP, should comcrde wrth the process
of securmg ﬁnance and mternattonal guarantees for the Pro_lect S

.Durmg the Pro;ect s Detalled Engrneermg Desrgn Phase followmg the F/S a number of sludres o
and program design activilies should be camed out to ﬁna]rze the RAP These wrll :nclude, but
" not necessarily be limited to: ol : .

_ "(i_). _Detarled Desrgn of Ltvelrhood Packages : f R

(ii) L Detailed Census of Populatlorr and lnundalron Loss of Assets and Natural Resources, g
el :;_f mcludmg detarlcd Land Tenure Survey Lo o S

"(iii) New Vlllage Desrgn mcludrng access roads cleetncrty, Water mfrastructure, housmg o

“and community layout of resettlers ch01ce, and other features determmed throughl

"commumty consultatron G

SGv) Unexploded Ordinance (UXO) Reconnarssance and as Necessary Ciearance of .

Resettlement Srtes

W L wcstock Transport And Ilealth Program Desrgn :

(i) Pre Resetlement Health Program Design, with focus on maternal and chrld health
T jelderly, handrcapped and othcrwrse vulnerable persons S e e e e

' Jl:CAl‘{AMNG[E'P-I.HEPP"-_ T e IV et e e e Februay 2000



FINAL REPORT (EXECUTIVE SUMMARY) . Part 1V : Preliminary Resetilement Plan

(vii)  AIDS/HIV Awareness And Prevention Program with focus on constmctlon sites and
- surroundmg areas . :

(viiij Estimate of land and population affected by Tr_ansmission _Line(s) and Access Roads and
formulation of compensation plan for affected persons. :

(tx) , Envlronmental Impa'ct_ Assessment (EIA) of RAP

" Other studies and program design activities, with TORs and costs will be determined during
. preparation of a Social Action Plan (SAP) and Watershed Management cum Regional
- Development Plan.

: .Some ver} rough ﬁgures for the preparatory RAP studles mlght be approxlmately US$l 100, 000
for FSL.360m alternative and about US$600,000 for FSL.320m alternatrve not mcludmg costs
for studres mcluded under the EIA. : R :

' 4 4 RESETTLEMENT ACTION PLAN (RAP)

RESETTLEMENT OBJECTIVFS AND PRINCIPLES = o - "

E 'lhe resettlement objeetwes of the NNHP RAP as itis developed wrll be i in accordance wrth the .
Draft National Resetilement Policy for Major Pro;ec!s in the Lao PDR, as developed through
. preparation of the Nam Theun 2 (NT2) resettlement policy. This pohcy has been revnewed b)' the

: World Bank and found in accordance wrth mtematlonal best practlce . .

_ ""Accordmgly, the niain objectlves of the NNHP RAP wrll ensure that (a) the populatlon to be .
- resettled materially improves its standard of living after resettlement and that (b) those
compensated under the pollcy are compensated adequately e o

lDENTlFICATION OF POTENTIAL RESETTLEMENT SITES -

' The Study Team and the counterparts camed out a prellmmary mventory of 16 potentlal
' resettlement sites from mid July to mid October 1999 as shown in Figure 4.4. Most of the sites

- were recommended through interviews with officials of Xleng Khouang and Bolikhamsay

* Provinces, of Borikhan District within Bolikhamsay Province, and of the Xaysomboon Special
.- Zone. An assessment of the sites was also made through use of acnal photos (1:30,000 taken in

. 1998) for 1dentli'ymg land use at each site. " The photo interpretation was backed up with

topographic maps at a 1:100,000, 1: 50, 000 and 1 25 000 scale dependmg on avallabrhty, to o

;study the topographtc condttrons _'

o A pnontizmg of resettlement areas was carrlcd out based on the cultural preference of rural o

. . Laotians for rice cultwauon Resetiled households are assumed to need 1.0ha of paddy field and -~

“ . 0.5ha for housing, gardens and other facilities. This is about 15% higher for land holding than
- that currently prevailing in the Reservoir Atea, at 0. 83ha/household for irrigated and rainfed
" paddy (0.18ha/household for wet season irrigated paddy alone). .The Study Team gcnerally

- assumed that about 50% of relatively flat land classified as ‘unstocked’ forest would be suitable .
* for paddy development. . On October 2, 1999, a hehcopter reconnaissance was also camed out

A for the proposed resettlement sites to the South of the proposcd reservorr PN R R A

L NCANAMNGIEPAMEPP it ot VS T e T by 2000
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The preliminary inventory of potential Resetilement Sites for the NNHP has indicated that out of
16 sites proposed by Local Govemnment officials, resettlement might be possible in 14 sites.
Three (3) of the sites were judged to be most attractive: Sites DI and D2 in the Bolikhan District,
Bolikhamsay Province and XK3 in Kham District, Xieng Khouang Province. Because they:
have greater potential for paddy development; are located close to the administration center and
near populated arcas that could provide other earning opportunities; are within the FARD of
cither the concerned District or Province; and have been suggested by local authorities.
Although all of the sites will be studled these 3 sxtes alone, it is thought could accommodate
3,250 houschiolds. :

- The Resettlement Snte Inventory is a desk study, and its eonclusnons are prelrmmary and

indicative. ~ The scope of study for future investigations will include, infer alia, technical
- investigation of soil suitability and water availability for agricultural development, particularly
of irrigation development the prevailing socioeconomic, tenure and cultural conditions of the
proposed sites; and other feamblhty of addltlonal livelihood packages at the srtes

_ INCO'VIE RESTORATION -

) Reassemblmg lost produetlon systems is a eomple\: and dlfﬁcult task that requrres specrallsts
- from a diverse set of backgrounds and, in order to work, will require the full participation of the
resettlers themselves not only in rmplementmg the schcmes but in plannmg them as well '

" Thc NNPP wrll e}\plore a range of hvehhood optlons eaeh descnbed In more detall m the main

text of the PRP The option of imrigated rice paddy appears to be one that most resettlers from - '

 the Reservoir Area are familiar with, given the amount, thanks to Govemment development ‘
~ programs, of irrigated land that already exists in the affected communities. Forestry '

management seems to be a concept that is also familiar, at least to those communities in the = "

" Lower Reservoir, though more needs to be known about this. Other livelihood options are

floating net aquaculture dairy and/or livestock cattle using grass on some 45km’ of the reservoir

- draw-down area, fruil orchards, eco-tourism, and technical skills training. ~ The pro;eet will -
- explore using the services of NG_Os specrahzmg in rural development to assrst in preparmg these
livelihood packages, through an extensive public consultation program to on the one hand ~

understand villagers’ desires and requirements and on the other to inform them about the

o proposed livelihood packages. This is so that the resettler $ dcsrres w11] be fully mcorporated .
- into the RAP at all levels S AR : Lo

REHABILITATION OF INDIGE\‘OUS AND VULNERABLE PEOPLE

T he Pro;ect wrll follow WB and ADB pohcres on mdlgenous peoples, whlch requlre in the cases :

- of impacted vulnerable ‘minorities, preparatlon of an Indigenous Peoples Development Plan = =
. (IPDP). Durlng the Reservoir Area census carried out as part of the final RAP preparation, - =
* identification of other vulnerable groups (elderly poor, handlcapped etc.) will be made and = - .

- plans put together accordmgl) to assrst them in makmg a successful transntron to the new ..

' Reseulement Sxtes

INSTITUTIONAL ORGANIZATION

In response to the NT2 the largest and most complex devclopment pro_lect mvolvmg srgmﬁcant

‘ ‘resettlement wrth whlch GOL has had to deal GOL has establlshed a COmprehenswe 17 5
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FINAL REPORT (EXECUTIVE SUMMARY) Part IV : Preliminary Resctkement Plan

resettlement organizational structure that may he expected to function as well for the NNHP.

This comprises a Reseltlement Commiltee (RC), a Resettlement Management Unit (RMU),
District Resettlement Working Groups (DRWG) and Village Resettlement Commniittees (VRC).
Collectively, these organizations will be given the responsibility for implementing the NNHP’s
" RAP. - Other Implementing Organizations will include the Provincial Authorities, the Lao
- Women’s Union (LWU), V:Iiage Orgamzatrons the Ownershlp Company, and Consultants,
Contractors and NGOS '

Durmg the resettlement 1mplementauon ‘the RMU and district working groups will play

~ important roles. ' In order (o strengthen their institutional capacity, a training program will be
- needced for their resettlcment staff to have a clear understanding of resettlement policy objectives,

" the detailed resettlement program, and resettlement entitlements. In addition, workshops and on-
_the-job training will introduce a wide range of new skills for implementing lwehhood and
commumty devclopment programs ; - :

| PARTICIPATION AND CONSULTATIOV

- "lo obtam WB or other mtcmatlonal donor fundmg requires that high soeral environmental and
- economic standards be met in Project design and implementation. One such requirement is that
~ the Project development process should involve the stakeholders — those people and institutions
who have an interest in the Project, who will be directly or indirectly affected by it — and that -
thelr 1nvolvement should be mtegrated mto the decrslon makmg for the Pr0_|ect '

_ At the RAP preparatton phase thc Study Team has camed out envrronmental and socral studles
- prior to a decision on the project design, so that these factors are mcorporated at the carliest

B possible stage into the project design itself. As part of the feasibility process for the Project,

' pubhe consultations in the Project Area will be conducted separately during the Scoping, :

R . carrying out of EIA and SIA Studies, and Fmaltzatton of the EIA and SIA Reports. The Study

Team will engage an NGO or subcontract to a local consultant to design and facilitate the

o 1mplementatlon of the Publlc Consultatron Process

~ To ensure the basrc nghts and mterests of resettlers are protected concerns are adequately

- addressed and entitlements delivered, a Grievance and Appeals Procedure will be designed for -
- the Project during preparatron of the RAP. '~ At present, an estab]lshed procedure has been
L developed by the NT2 and will be the startmg pomt for the NNPP, as descnbed in detail in thc B

o '_mam text of the PRP

g Momtormg w1ll be camed out to ensure that the resettlement 1mplementauon is successful and

: ©. that the villagers materially improve their livelihood afier resettlement. Monitoring will be both
B internal and external. Internal momtonng will focus on the physical progress of resettlement -
- 1mplementatlon against the schedule in the approved RAP. Independent external momtonng wrll.

be on the change of llvelrhood and standard of hvmg among the relocated peop]e

S BUDGETAND INUNDATION cosrs .

L Actual costs wrll be determmed in the RAP preparatron phase, based on & more comprehenswe

o mventory of inundated assets. The current estimate is for FSL.320m darn RAP to cost just over

. US$5 million and FSL.360m dam RAP to cost in the vicinity of US$ 18 million including 15% |

e ""of contmgcncy Thrs compares well wnth mternatlonal standards for resettlement budgetmg, at

“' JI_CANAMNGIEP-II_I_EP? B LRIV e T February 2000



FINAL REPORT (EXECUTIVE SUMMARY) . S PantiV Plelimimrry Resettternent Plan

about $3,600 per person, or about ten times the per capita GDP of about US$350. ]néluding
30% added for population growth over ten years, these estimated totai RAP ﬁgures wrll bc
around US$7 and US$23 million respeclwcly

DNVIRONMENTAL IMPAC I‘S AND RES T ORATION

In addmon toa Populatlon Carrymg Capacrty Survey of thc rdemrﬁecl Resettlement Sltes, lhe
Project will carry out EIA studies of the sites. The EIA will identify the beneficial and adverse
impacts arising from the Project’s resettlemcnt activities, in terms of both the natural and human
environment, and will propose mitigative measures to minimize adverse impacts while
_ maxrmrzmg the beneficial impacts. An important aspect of the EIA in northern Laos will also be
a reconnaissance survey of UXO and defolrants contammatron at the Rcsettlement Srres

OJICANAMNGIEPAMERP Tl Va8 et T T s Pebruay 2000
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