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PREFACE

In response to a request from the Government of the Lao People's Democratic
- chubllc the Government of Japan decided to conduct the Peasrblhty Study on
the Nam Ngiep- 1 Hydroelectric Power Project in the Lao People's Democratlc '
Republic and e'ntrust_ed the Study to Japan International Cooperation Agency

(JICA).

JICA dlspatched a study team consrstmg of personnel of NIPPON KOEI Co., Ltd
" led by Mr lchno ARAKI to the Lao Peoples Democratlc Republlc, six times
"durmg the Study perlod betwcen July 1998 and February 2000.

'The Team held diSCUSSlOI‘lS w1th the ofﬁcrals conce1 ned of the Govemment of the -
B Lao Peoples Democra'uc Repubhc, and conducted related ﬁeld surveys. After
| 1etummg to Japan the Team conducted further studles and comptled the final

: resultb in thls report

I hope thlS report wrll contrlbute to the promotton of the PmJect and to

enhancement of frrendly relatlons between our two countrles

1 wrsh to express my smcere apprematlon to the ofﬁ01als concemed of the
o 'Govemment of the Lao People s Democratrc Repubhc for their close cooperatton

o throughout the study

" February 2000

“ KlmlO FUJITA
- Presrdent L , _
B _J apan Internatlonal Cooperatton Agency



@ NIPPON KOEI CO,LTD,

Consulling Engineers

February 2000
To. Mr. Kimio FUNITA
President
Japan International Cooperation Agency
Tokyo, Japan
Dear Sir,

Letter of Transmittal

We arc pleased to submit herewith the Final Report of Feasibility Study on the Nam Ngiep-
Hydroelectric Power Project in the Lao People’s Democratic Republic.

Our Nippon Koei had studied it for about 19 months from July 1998 to February 2000 under contract
with JICA.

This Final Report deals with the detailed procedure for the development scale justification of the Nam
Ngicp-1 Hydroelectric Power Project as the first stage of the Feasibility Study. This Project aims to
serve the best interests of the Lao P.D.R. by selling power to the neighboring countries through a private
enterprise based on the national power policy. Accordingly, during the Study, the environmental
impact assessment had been carried oul beyond usual view points of the Study in line with JICA’s own
principles.  Preciously, in consideration of the recent worldwide criticism on dam construction, we had
tried to find a smooth way 1o proceed a hydropower project by focussing on environmental issues,
especially on social matters of resettlement and opening ali studied results and information to public at
workshops. We believe that it will take the first step forward a new sense of values from a former out-
and-oul economic believer of project formation.

We hope this Final Report would help not only to shift smoothly to the next stage for the Feasibility
Study on the Nam Ngiep-l Hydroeleciric Power Project but also to prowde further simitar projects with
useful information.

The Final Report consists of seven (7) volumes, Main Report, Executive Summary and five (5) volumes
of Supporting Repori. Main Report covers all the study resuits including the hydropower planning
procedure and the summary of natural and social environmental issues. Executive Summary presents
main outpuls of the Study. Supporiing Reports give the detailed information, data and analysis to
Main Report, such as (i) First Environmental lmpact Assessment Report, (ii) Preliminary Environmental
Management/Monitoring Plan, (iii) Preliminary Rescitlement Plan, (iv) Sub-Contractor’s Field
Investigation Report, and {v) Records during Field Investigations.

We wish to take this opportunity to express sincere gratitude to your Agency and the Environmental
Assessment Committee for the Study. We also wish to express our deep gratitude to the Government
of Lao P.D.R., the Embassy of Japan in Vientiane, the JICA Laos Office for close cooperation and
assistance extended to our Study Team during field investigations and studies in Lao P.D.R.

Sincerély yours,

- lehiro ARAKI, Team Leader

Feasibility Study on the Nam Ngiep;I |
Hydroelectric Power Project -
Nippon Koei Co., 1.4d.

Nippon Koei Co., Ltd. Consuliing Administration Intemational Division
Registered in England and Japan No. 958024
Registered Office:  2-5 Kogimachi, Chiyoda-ku, Tokyo
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FINAL REPORT (MAIN REPORT) : L . Summary

SUMMARY

CONCLUSIONS AND RECOMMENDATIONS |

o MILLENNIUM DAM
B On one hand some advanced countnes lost srgmﬁcance in the dam developmcnt and on the
-+ ‘other hand it is a fact that some developing countries need it as a tool for their ‘national
Lo development “Accordingly, we had provided them not only financial aid but also the mtellectual
277 assistance to judge the priority of development from the environmental standpoint, - The
o judgements were on the basis of understandable national development policy on national
.. interests from the other countnes by an ef’fectlve utlluatron of rtch water resources under the best
,.,*j',:r_',kgeopohttcal advantages S o

o 'As a conclusnon of the above, the Study Team proposes to construet “the Mlllenmum Dam at .
_ % the end of the Study. We named a dam of the Nam Ngiep-I HEPP as “the Millennium Dam” on -
- ground of our oath to recover “the srlent nvers” in the next century, not by the reason of our
~- memorial to propose itat the end of thrs century R S '

Rt :Therefore in order to that the proposal of “the Mtllenmum Dam may be worthy for commo
o ages the detalled procedures to reach the conclusron were shown in the report heremaﬂer

L The conclusron reached both to mrmmrzatron of envtronmental 1mpacts at the extent and 3
S reahzatlon of an cconomlc-wable and financially attractive development is the universal truth
- for the coming hydropower development Consequently, the alternative with FSL at EL. 320m is
L pmposed to select the most promlsmg dcvelopment scheme for the Pl’OjeC( o _ -

S ThlS conclusmn was made on the recent woﬂdwrde ctrcumstance and wnth understandmg that the
development should. be made on the international rule even in the developing countries.
. However, on the other hand, there is a different recognmon that'it is still permrsstble greatly for .
TR :the devetoping countnes to grve nahonal developments the hlghest pnonty in order to maxrmlze e
o 5'.'j:-_thetrownbeneﬁts - v e L L e L y . :

S The Study has not been carned out in line wrth the theme of chorce between “Envrromnental e

o Conservatzon” and “Promohon of Natlonal Development" But, the same will probably come to
- the main theme by shapmg up, ‘of the Pro;ect The scale of the Pro_lect which constructs the

BR '_ determmatron of the development scale

Therefore the extent and scopes for further mvestlgauon and study should not be hmlted only
o for the medlum scale development of FSL 320m R T e R

7 HCANAMNGIEP-I HEPP

S permanent structure, is determined based on the sense of value at that time. Especrally, forthe -
+ Project likely. to- be 1mplemented by IPP the mrmmlzatton of nsks is a key factor for_ o
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2. PROJ ECT EVAI UATION

Foday s world has bccn contmuously trytng to cope wnth them The modem cwtltzatlon whlch o

E applied to natural science, was developed with the technology to control nature, However, inthe
socicty of high technological principles, which is ruled by this civilization, nature philosophy

' JICA, v1]lage people and NGOS

contrary to human is only resulted. Therefore, as an environmental destructlon of present socicty

. is led by this nature philosophy, a doubt and a regret agamst to this nature phtlosophy haveledan .
- effort to create a symbiotic relattonshlp between human and nature. These recent tendenmes o
E require us to show vanous evaluatton crtterta for a dam prOJect 1mplementatton :

" Under the vnewpomt menttoned above the general evaluatlon to be camed out by all persons at

Vany positions under various ‘evaluation criteria is indispensable for the dam devclopment e | _
. alternatives with priority on the enwronmental study. Therefore, the Study Team recommended e
the most altractlve alternative as a conclusmn of evaluauon results by proposmg seven (7) items =

- of design criteria as shown below whteh are expected to ratse vartous dtscussnons among GOL S

Evaluauon Crtterla Evalualnon Results R

No. Evalualton Category
L Natural _ EC. on lhe assump tion that the lmpacts on Natural anronment wtll beeome -
g existing natural, developed -natural’
1, Enwronment large as increasing dam scale, unul a fallure of the :
i = . | and artificial environments should : B
Evalualton g enwronmental preservatlon R :
oo s be preserved or improved.
B Soc1al ‘ E.C. on the assumpl tioi that people_ lmpacts oh Socnal Enwronment WI" become Ia:ge
: D and social system surround them
2. | Eivironment S hould b d d | as mcreasmg dam seale, bat, Socnal system can be
| Evaluation - | ShO¥ epreserve an kept safety by changmg slowly T
Con 2 tmproved
R IO Tt E.C. on the assumptton that the Mathemattcal evaluanon can be done w;th E :
Economic .- | economic feasibility shall be -
3. s e economical index: B/C, B-C, and EIRR; however,
77| Evaluation - "+ | judged by avoid cost of thermal
Dot U - ) only a valtdlty ofh) droponer can be evaluated
R generation. S ,
Sl T e I E.C. on the assumptton that the '4 Same as Item No 3 honever evaluanonkls based
4' Financial - ° - beneﬁt by electricity sales shall . | on several assumptlons suchas BOOT - =
- | Evaluation - cover all investment, under a good composmon fund procure, electricity sale c0st
R BT enterpnse as IPP. o and commencement day of commercial operatlon
=t Technical .= RIS AR :
Evaluatton ST Techmcal evalualton cntena l'or a A Large scale dam 's technlcally restncted to
5. o R construct.  The htghest record of dam constructton
s _(Dam g htgh dam constructton i I -
; e |s 180m, that ofprOJect desngn is 220m
- Construcuon) : sl :
'Evaluatton on E AC E.C. judged from optmon SRR Evaluatlon is based on individual extent of interest
6. & Workshops - suggestton and questionnaire and understandmg on pamctpanls and on thelr
y p o0 | results at EACIWOr_k_shop. R posmons S L . S
| Evaluationon if" E.C. judged from the viewpoint of ' .
7. | Japan’s Mekong : | stance in official development atd _A:iﬂ;f;:]niﬁi::;g;ﬁloi?:;“ tenwronment
. | River Develop. Plan of Japan i ks iyt 1?"

' Note ECrneans Pn\nronmental Cntena S

": _-'f'The Study Team recommended the most : ‘attraetnre altemanVe 7
deVelopment with FSL.320m, as a conclusmn of evaluauon results by proposmg seven (7) ttems
o _of destgn crttena as shown below SR e -

.; NCANAMNGIEP-1 HEPP "

the medtum scale dam |

. Februay2000
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B D _ . General Evaluation Results
No. e Evaluation Category S Medium-Scale | - Large-Scate
- R : N - (FSL.320m) - (FS1..360m)
1. Natural Envirenment Evaluation : - 0 A
2. " { Social Environment Evaluation -~ O A
3. | Economic Evaluation - e A 0
4, ' | Financial Evaluation - : - A 0
| 5. | Technical Evaluation(Dam Constructlon) 0 -0
6. | Evaluation on EAC & Workshops L S0 A
-7. | Evaluation on Japan’s M¢kong River Basin Development Plan -0 O
8. | General Evaluation Results -0~ ' : -0 A

Note' O : Recommended altemative to develop. k

_- S A Recommended altemalne nottode\elop compa_red nuhotherone S : T T
- _,The various reasons “that the medium-scale dam altemattve have been selected as the most-
o recommendable one by the Study Team wcre eprtomtzed by the followmg four (4) reasons B

' (i) Evaluatron results of the ‘social envrromnental aspects This altematwe wr]l save the

SRRt Thaviang Sub-District, where is expected of the future development due to not onlya
) - geographic advantage but also the recent regtonal devclopment prOJects for extensmn of

st botha nattonal hrghway and a rural electrtﬁcatton : . . G

| '{(ii)" ‘_._Evaluatlon résults of the prehmmary resettlement plan ThlS altemattve wrll save the _
e population being resettled forcrbly as less as possrble due to avordmg mundatton of the
.:,Thavrang Sub- Dlstrlct : RS SR ‘ R ,

S {::‘-"(iii) Evaluatton results of economic’ and ﬁnancral analy31s Thls altematlve wrll clear the '

¢ critical economic index for IPP pro_lects, evén the Study Team’s evaluatlon criteria thmks o !

,Ia great deal of evaluatton results both on the socral and natural em'lronmental aspects

- j-:-.(i.v) ' Evaluatton results of General and Stte Workshops Thls altemattve was selected under o
L deep “consideration of the ¢valuation Tesults by local peoples and local govemments o
through both General and Srte Workshops durmg the ﬁeld 1nvest|gattons SRR BRI

Accordmgly, at the followmg two pomts, the Nam Ngtep I HFPP is expected to set as a htgh-

- valuation on dam developments in the world not only by peoples in' Lao PDR but also by both - .~

. local and mternatlonal NGOs, as well as international financing agenctes bemg wrllmg to 1nvest
S in posmvely based on the comprehenswe development mtentlon o IR e :

_:_1,(0 ﬂte pro_leet mtght become a pathﬁnder of the advanced development procedure selectmg
S a pro_;ect scheme based on the EIA results at the prehmmary F/S stage of hydroelectrtc" :
B power pro_|ect and - i R e L

: (n) The Pro;ect wrll save.the reseivoir area of 74km the dam hetgh'l Of 40“"’ the
e jconstructlon cost of US$118mtl and resettlement populanon of 3,000, instead of lost -

o value) of US$80mil.

T HCANAMNGIEP- HEPP 1 s

= - values at the install capacrty of 94MW the annual energy of 556GWh and B C(current_ _ SIS

<7 Febjuary2000
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" HYDROPOWER PLAN

3. OBJECTIVES 014 THF PROJEC'l

In lme wnth the Lao Natlonal Pohey for i mcreasmg in eammg from sales of electncnty to abroad_ L

by the development of abundant domesnc hydroelectrlc resources, The Nam Ngiep-1 HEPP is =

'recommended to develop : for export of clean stable and economlc electncnty to Tha1land to meet
) the growmg demand ' . % T : ‘

' The PrOJect wrll not only attam conventlonal hydropower beneﬁts, but also contnbute to (1)

expansion of 1mgable area a:ound the proposed Ieservoir,” (i) rural electrlﬁcatlon, @)
1mprovement ‘of downstream ' river-navigation * condition, ~ and (iv) aeeessnbnhty among - .. .
Bolikhamxay Provmee, Xaysonmoun Speelal Zone and Xleng Khouang Provmee wnth a"'i
”lransportmgsystem in the TESEIVOIL »* v e : SRR .

'4_'. DEVELOPMENT TYPE AND SCALE OF THE PROJECT

_ The project development scale was opnmlzed not only takmg 1nto eon51derat10n eeonomlc and_ S
- financial attractiveness but also making comprehensive assessment of enwronmental 1mpacts in e
“and arouncl the Project area. Negative impacts and indirect beneﬁts which are difficult to . =
- quantlfy, were relatively evaluated through value Judgement based on the spec1ﬁc evaluation o
- -criteria. "~ Collateral solutions or set-off effects 1o, the negatwe 1mpaets as well as the value or'
_ pomt ]ndgements for the mdlrect beneﬁts are summanzed in the attached t'\bles below L

Quantlﬁed Enwronmental lmpaets

No. Natural Soc1al Enwronmental lmpacts Collateral Solunon

a lnundauon of v:llaoes R LT Supply of equal scaled resetitement facilities .. < ¢
SO iUy lE o | Monetary support such as outfit allowarice for
2. Peoples mental burden for resettlement ('1) L 'resettlement and guarantee fund for wllager s hwng
o “ - { after movement at a decent-life level for several years.
3 Water level ﬂuctuatlon at dov\nstream due to Provision of re- regulatton poncl for staballzatlon of
S discharge from power station - 2 | water level - :
4. | Decreasing fishes at downstream reaeh .. | Promotion and eonstrueuon of f‘acihtles for ﬁshery
~5. | River shore erosion at downstream reach 70 Rwer proteenve works '
6. .

Tentative water pollution b) hydrogen sulf'lde B
from the submerged forest - '
Destruction {damage) of peoples productlon
due to construction - - :
- 8, = | Sedimentation at upstream end of reservoir ('2) Helghtemng nver bank when aetual ly requnred

© 7| Asthe result of ETA, il was revealed that the present infrastructurés in the Project area aré not satisfaciory fo the villagers and local :
‘Note " | market is much stagnant. Judging from the above, even the scale of resetilément become large, the conserisus of the peoplé will be

1) positive against the resehlement, if a meticulous wellare is provided to thém with well- -supply of focal electrification, medical -
A facilitics, schools, public wells, etc., supply of equal-sized farmland, teehmcal gu:danca for agncu[ture and stoekbreedmg,

Prows:on of pubhc wells for downstream wllages

o provision of industrial promolion center in the resettlement land, ete. N
Note | Judging from the state 6f sedimentation measured for the existing Nam Ngum resenon' pmSpeetne sedlmentauon al t.he upstream
*2 end of the Nam Ngnep-l IILPP resenou is deemed 1o be neghgable small : . N
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 Interpretation for Impacts not Quantified

No. Lo s : -_Evaluation S o

. Mental burden ot the hrghland people in the form of changing Iwmg circumstances due to resettlement is
1. considered to be set oft by the contribution to the nation with the decreasing shlftmg cultwauon and

guarantee of their lives with well-supplied resettlement facilities and support,

- | Declined CO, punﬁcalron effect in the river basin due to vanishing forest is considered to set oft b)' the
2. | amount of CO, emission, whlch is expected to decrease by hydropo“ er development rnstead of thermal

. | plant construction. ' -

Noise, dust, water pollution, etc dunng construction will be reslrrcted and mmmnzed by applying careful

3. construction control in conformity with the local environmental rules and regulations in Lao PDR.
4 " | In the tropicat country, influence of the discharge for power generation, \shlch will negalnely aﬂ'ect on
L an adequale watertemperature for lrrrgatron will be neghglble small, L o '

o . The conclusion reached that the mmmnzatxon of the envrronmental 1mpacts at the extent of an
" "economic-viable and ﬁnancrally attractive development is the universal truth for the coming
SR hydropower development Consequently, the alternative with FSL at EL.320m was selected as
RS _the mosl promising development scheme for the Pl’O_]CCt The prmclpal pl’O_]CCt features are 'rs .
shown in the table below " S . : o R :

Proposed Prmcrpal Pro;ect Features ) 7 e

2 Structure -t | b . Parameter - .ol < | 0 Unit o] 7. FSL.320m -
B A EI Catchmentareaatdarnsite Sl T © km? ot 3,700 i
soodoeno w0 | Annual basin rainfall o s T e = mm_. } 2470
z Annual mean runoff s o e SomMs 1623 e
Annual mean runoff T milkom® ] 5,118
CUn DL | Average run-off coefficient -~ v - oo . S 1056 - -
Resﬁrtf_oir ..z | Probable max. flood, PMF . - = - womis ] 15,900 07
e 20 Mean annual sediment flow e T e ] Ukm’lyr -] 4134
Reservoirareaat FSL - =2 S ~km? 738
‘Gross & effective storage volume =t [+ 100m? . [2,279,1,779 -
- Min. operation level (MOL) L e “ ELm * | 284 .-
2 Draw-down el e e s Al S e m - 136 e et e
T | Damtype o . <. oo - |CFRD -t
Dam Dam herght&crest length RN I m - |157,524
PR Dam volume - -"~ R I L1 M K A
Dam crest level ~ -7 ..l S e " ELam | 325
Spill way o7 | Spillway erest level e o |« Elam o | 306.5 :
2w ew | Design flood capac1ty R DR v - 8730((2—10 OOOyr)
Waterway R Design discharge -~ & 0ot e ] l_m’ls e 221 - v
LY il ) Headrace tunnel dlameter&length - om0 |9.9,420
L Powerhouse type&srze Coeoons e Surface typé LSBmeBImxHSSm
Sl _ Design ﬂooddrscharge s e U mlfs 45!9(Q I()Oyr)
PowerPlant 5 Rated head - S ,': P om o o RE] 8 .
S Ehdchaay Typeofturbme G e e e 0 s e 2 | Vientieal Francrs
:.f Plant capaclty&nos ofumt Lo e MW | 240=2h0s@120
= | Annual enérgy = o GWh o [ 1,349 e
'7 :Re-regulauon S| Mak ._P@d "?Y‘?‘ — EL.m i TVE R '_
'Strueture -+ | Required St@_ri‘gﬁ"capacﬂ)’ e b millm? 47 o
- | Design flood discharge < - i 7Tt 0o ] e m%s = |4 519(Q lOOyr)

. FARMLANDS AND.VILLAGESIN RESERVOIR AREA

3:—-:_,_‘-The arca of cultwahng lands arid number of vrllages as shown below wrll be mundated by the :

: proposed reservoir of FSL320m However, most of the vrllages and paddy ﬁelds of "Ihavrang":' SR

7 February2000 .© .
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~ Sub- Drstrtct except B. Pou in the upper rcseworr arca w1]l be released from mundatron Name of
 the affected vrllages are as listed below

lnundatmg Lands & Number of Vr!lages g Name of Aﬂeeted Vlllages ?_ _

No. | Affected Item - Extent No. Name of Village ' “Atea | EL. (m}
1 * Paddy Field - 361 ha 1 | B.Pou - .~ - | Upper Reservoir | * 319 -
2 Dry Field © 114 ha . 2 | B. Houaypamon - | Lower Reservoir | - 275
-3 Village - 5 nos. 3 | B. Namyouk - Lower Reservoir | = 271
R o e 4 | B. Sopphouh Lower Reservoir | 7 261 -
S B. Sopyouk Lo“er Reservorr L 245

S wilt be constructed at Skm downstream of the proposed marn damsrte

: Meanwhrle, B Pou wrll be relocated in the near future by a natlonal plan rrrespectrve to the ah |

| PrOJect to the area along Natronal Route 4 where wrll not be affected by rnundatron o

e POWER PEAK TIM]:: DURATION

_Smce EGAT is hopmg for the trme bemg to purchasc fx‘om the most lPP Pro;ects m Lao PDR the L
L mtermedrate peakmg power the similar peak time duration of 16-hour is applied i in this moment -
for the study of the Nam Ngiep-1 HEPP. However, as the daity peak demand in Thailand is .~
N trending sharp year by year, it is expected that EGAT will require in the near future power"'_ S

- purchase from Lao PDR for peak demand. If EGAT accepts 8 hour or less peakmg operatron O

the Project becomes drasttcally attractrve I AL I

RE REGULATION FOR DOWNSTREAM FLOW

- 'Ihe maxrmurn drscharge to be released from the power plant wrll be about 220m3ls Aceordmg '77'7 o
~_ i to the operation rule proposed by EGAT, a power generation will be mterrupted daily for several .~
o hours and entrrely on Sunday and Thai natronal hohdays, thus, the water level at downstream of Bl

- the dam will be fluctuated largely with dangerous ranges to the riparian peoples To minimize _f_"'
“the mﬂuenee by plant discharge to the downstream river corridor, a drscharge regulatton facrlrty e a

8 e _CAPITAL COST OF THE 'PROJECT

e '_capacrty of 240MW, The total cost for the rntentronal enwronmental 1mpact mrtrgatlon measures ',

,. “*; was estimated at US$21:1- million, which is equrvalent to 6.0% of-the total capltal cost of the f*-—'f}-:ﬁ
T _Project Prehmmary eost breakdovm of the Prolect is shown m the tables below L

EL 320!11 L

SN G| T Partleular f ' - Unit -

1 N Direct Const Cost (Civil) © el "'rnilI.USS' 1618
S, Direct Const. Cost (M & E) e | e i | milllUJSS v 1204
co30 Direct Const. Cost (Preparatory “orks) e s 2] millusS i S
4 Total Direct Constriction Cost | {1+2+3) | mil.USS S 2934 o
VS, Environmental lmpactMmgatton Cost co e millUSS 200
6. Enomeenng Serwce Cost crae ) 8% ]

s 18,7 s

T JICANAM nou_zp_fr HEPP -

8-

e
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Sbmmary

- No. ] - - Particular Unit EL.320m
1. Administration Cost_" - - 5% 15.7
-8 ‘Total Capital Cost for EIRR (4+5+6+7) | milLUS$ 345.9
.9, - | Price Escalation : (4)x7.5% 0% 22.0
~ 10, Physical Contingency (1+3)x10% 17.3
- L Tax and Duties - S .00
12, Land Acquisition " R . - 0.0

13. 'otal Pro_;ect cost gfor F]RR) - mill. US$ 385.2

PROJ ECT BENEFITS

Pro_]ect beneﬁls other than meome from electncnty sales are summanzed in the table below. R

No. " New Economic Opportunities ~~ e : Economic Effect .-~ ¢
Sl R R EMRSURLIE R0 S Flood regulat:on effect to downstream reach by
-1, | Creation of reservoir .0 reservoir storage “function and prospecuve enlargement
B e o of irrigable area around reservoir ' -
S ST s Economical interconnection owang Khouang
2. N_avigation inreservoir < .- o Provmce and Bollkhamxay Province (*npand -
Tl e e prospective tourism development (*2) :
D T T T Stabilization 0 fish and pros ectwe
3. Flshery in reservoir (*3) . . - f catch of prospect
S development of rural socio-economy : .
S w et | Increasing peo Ie s lwm standard wnh more labor :
4. lncreasmg jOb opportumty by Pro_|ect o income & peop g 7 .
5. '] Resettilement of hlghland people _ Decreasmg the are of shlﬂmg culuvanon
o . | Technital guidan Fa 1eullure and :
- 6. g ce for gricnure L Modemlzauon of rural agnculture and stockbreedmg
. stockbreeding (#3) oo - L
) ,’ | Rural elcctnﬁcallon by power supply from Nolable 1mprovement in Iwmg cnrcumstanccs and
o | Project et .. | prospéctive rural industrial developmem -
8. - | Macro économic 1mpact denved from Pro_|ect Decreasing poverty and regional economic activation
7| Economic intesconnection of both provinces, Xieng Khouang and Bolikhamxay will give impacts to the économic activities in the
¢ remole Xiéng Khouang Pronnce \ahlch nere not bnskly due to poOr lransportahon eondluon and secumy pmblem of Nahonal
- e ] RoadNos.dand?. - e
2 7 | Assuming from the uend ornanonal €conomic c\panslon lo Lhe Soul.'hem reglon as well as the recent infoads of tourism into the
'(,2') " | areas near the existing Nam Ngum reservoir, it is also presumed that development of tourism will be expected for thé areas atound
V71 | the teservolr soon after the completion of the Project. Especially the Thaviang Sub-District, from its topographic advan!age mth
S widely developed flat tand along the reservoir, has a high possibility of tourism development as resort area. :
(,'3') By the construction of a rural industrial promotion ¢enter in the main reseitlement area, techmcal guld:mce mll be prov:ded to lhe

e '10_.: ;

: ‘!:.-'FINANCIAL VIABILITY

resenlemenl people dbpalchmg se\eral foreign e\pcrts for the respecme sectm o

An mdependent BOT power deVelopment company is assumed in the model and the debi—equnty
-~ ratio of 65-35 is used, assuming a joint venture between GOL and a consortium of pnvate sectors. - . -
The GOL would be responsible for 25% of equity investment, and the GOL equlty is assumed to -

come from an intemational soft l6an. An.initial tariff of 6.6 centslkWh in 2011, the date of .
comm;ssmmng, is assumed as. levellsed tanﬁ' and W1ll increase with an annual escalation of - -~
o 2.5 %. The expecled loan terms are given below. The. ﬁnancnal IRR ‘obtained for FSL.320m
< Altermative is 12.8% as FIRR on Project and annual_ nel beneﬁt (NPV) is assumed to be
US$79 8mllhon (NPV) R i Lo : S ) S
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Sottrce Interest (%) Grace Period | = Maiurity 'Commtlment_ l-ront-eud I-ee

- . . " (ycars) - {years) Fee (%) - = (Y)Y -
}. OECF 33 - - S5 20 - 0.0 : 00
2.JCB 3.5 3 T 08 10
3.ADB 85 3 15 - 10 10
4. IFC - 0.0 : 0 0 - 0.0 - -~ 0.0

5. TCB 100 - 3 . 8 R U 1.0
©0 Note: . OECF  : Overseas Economic Corporation Fund . RN .

' - JCB :Japanese commercial banks .- :

ADB  : Asian Development Bank

IFC  : Intemational Finance Corporation
. TCB :ThatCommerctaI Banl. .

Pmanclal steadmess agamst prospectnvc risks involved in thc pro_]ect is favorable as shown in the e

table below except the retum on prOJect is somewhat sensrtrve to the decrease in total energy o

. safes: -0 RET el T e s s e
No, | — RiskAnalysis ~ Fsiaobm FSL.360m_ R
1. {BaseCase - - S - 12.8% 10 13.1% -
2. 1 10% Increase in lnvestment Cost | 116% | - 12.5% -
3 10% Decrease in Total Energy Sales i lld% i 12.3%
. ENVIRONMENTAL IMPACT ASSESSMENT = .
T IMPACTS IN THE DOWNSTREAM AREA

Both the proposed }'SL altematwes EL 360m and EL 320m have the same darn s1te Tt

. Consequently the environmental 1mpacts in the downstream area are very similar and do not |
.- provide a srgmﬁcant basrs for dlfferenttattng the two (2) altematlves from the envrronmcntal M
- Pomtofv;ew e L : T Pl T

. _.12-_ o ,_ RESERVOIR AREA AND FOREST

_The large scale dam altematlve (FSL 360m) wnll mundate exactly not only twrce more land EE

- (14,820ha) than the medium-scale alternative (FSL 320m, 7,390ha), ‘but also. three (3) times
_ more cultivated land (950ha compared to 310ha). - Almost 10,000ha of forest representing'a

~ potential timber volume of 290, OOOm are also ﬂooded by FSL 360m, agatrtst only half of these
L values for FSL 320m EREIREE s

o 13 WA’I‘ERQUALI Y lN‘THE -RESERVOIR

- ;-‘ The cleanng of reservoir is efﬁctent to reduce the duratron of low water quahty HoweVer, the'._‘}
* clearing of the forest in the vast Nam Ngtep reservoir of 74km? may requnre an lmmeasurablef_ ,_
long tlme and huge cost I‘hercl‘ore rt seems not economlcal and reallstlc oo SR

- The 1mprovement of the low-wate: quahty at the downstream nvcr stretch w:ll haVe to be

% HCANAMNGIEP-1 HEPP S L
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planned with some re-aeration facilities.

| '14 SEQUESTERJNG LOSS OF CARBON

SR Wrth the ﬂoodmg of the forest Laos wrll lost a potenual for sequcstermg the carbon, resulting

B eventually in a higher ‘contribution to global warming. 1 represents a loss for a potential selling

 of carbon credits to any mdustrralrzed nations. Based on a forest growth of 2to 3 m’/ha/year, the

© 7. loss may be cstimated at, US$180 000 270 000/year for l SL 360m and at US$88 000~
. 130 OOOIyear for FSL 320m ‘ . _ .

s DRAW—DOWN ARBA CULTIVA[ION

o Durmg opcratlon the water level of the reservorr wrll ﬂuctuate, exposmg draw down areas
-:"which may be developed for agriculture or grazing. For rice production, the land must be
" exposed around 5 months.  FSL.320m offers almost twice more areas for rice cultivation than
- FSL360m: almost 2,000ha against 1 ,000ha. Only a part of thls area is surtable for rice culture

when eonsrdermg sorl quahty and local topography REE RTINS A

WATER QUALITY IN MEDIUM AND LONG TERM

lhe resrdence trme of water 1nto the reservoir is about 13 months for FSL 360m and only 3 6
" months for FSL.320m. This short residence time combined with a limited inflow of Phosphorus ‘
L from the watérshed leads to the conclusion that there should be no problem of wafter qualrty in
B _the medrum and long term. ‘After the 1mpoundment as the intense decay of organic matter in the
RN water consume all the dissolved oxygen, it is antrcnpated that the water will recover a reasonable
SR level ot oxygen qﬂer only 5 to 6 years for FSL 360m and aﬁer only 2 ycars for FSL 320m

WATER QUALITY IN SHORT TERM

C ':Because of |ts depth the 'res rvorr wui probably be stratiﬁed wrth a 15-20m depth 1ayer of well -
*.aerated water over a deeper water body of colder and anoxic water. Turn over may occur during -~
the cold season as observed in the Nam Ngum reservorr, but its magmtude has still to be assessed. -

" As the water intake is located most of the year below 20m from the surface, it is anticipated a -
'__release of low qualrty water in the downstream river, with impacts on aquatrc life and population.
.. To mitigate this 1mpact appropriate facilities as multr level lntake or downstrearn re- aeralron

iCA.N’AM‘NQ!E'P-!_ HEPP -

"’structure m'ay be studred mafurthermveshgatron R B e -
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_ 24 hours 0 avold dally changes in river ﬂow whtch could have resulted m hazards for the '
populatlon and cXcessive erosron of the rwerbed ' :

The aversge monthly ﬂow wrll be sxgmﬁeantly changed at the doxmstream area: tlle dry season : '
- ﬂow wnll be increased 3 times and the wet season ﬂow reduced by 50% from present situation.

= 19. IMPACT? OF ACCESS ROAD AND TRANSMISSION LINE
' :Impacts on land at downstream wrll be hmlted to land acqulsmon for only lOkm of access road' -

“and 110km of transmission line. Compensatlon for the loss of land wnll be provrded to the' P
concemcd populatlon Impact is thc same for both altemanves ' R : TR

| 20 _ | ENVIRONMEN F AL MANAGEMENT PLAN
I‘ o mltlgate the lmpacts durmg constructlon ﬁllmg stage of the reservoir and operatton stages a

program of actmty has been prepared in the Envtronmental Management Plan (FMP) The e
L constltutlon of an Env1ronmental Management Umt (EMU) 18 also proposed R IR R

PRELIMINARY RESETTLEMENT PLAN

R 51 s POSSIBLE INVOLUNTARY“RESETTLEMENT

' Aceordmg to the socroeconomlc surveys of the Prq]ect area conducted December 1998 through" E
- March 1999, overall, including both Upstream and Downstream areas of the proposed dam site, -~

- nearly 2,000 households and 12,000 persons may be affected to one degree or another by the' DR
- Project.  About 660 households and 5,000 persons in 14 villages are in the Upper Reservoir and © <. .

o - another-200 households and 1,200 persons ind v1|lages the Lower Reservorr could potentlally be L
- affected by mvoluntary ‘resettlement. For Downstream area about 1,300 households and 6,800 =

o -:___, _‘ people in 15 v1llages t\!ould be afl'ected through changes m the Nam Nglcp Rlver ﬂow and water

F SI 360M‘ALTERNATIVE

| : Whlle not all vrllages wnthm the proposed reservon‘ area would 'be submerged even by FSL. 360m,
. their rice lands are all situated along the Nam Nglep River 4nd its territories af low levels. So it - BT
" can be assumed that vrrtually all the vrllages would reéquire resettlement if l‘SL 360m is chosen

7 for 1mplementahon Generally speakmg, _rmtrgatlon mcludes minimizing resettlement to the *

:' “extent possible,  carrying out_ an international ‘standard -~ of . resettlement planmng and
S nnplementatlon 1f unaVOldable, and fanr compensatlon for the dlsplaced populatton . :
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- 23. ~ FSL.320M ALTERNATIVF
_ The recommended design nutlgatlon at tlns time is to conSIder the medium- scsle dam altemative.
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
what the amount of backwater effect would be, i.e., how much higher the water at the back of the
' reservmr will be than at the front end.” Two (2) meters would be assumed, including a safety

| margin. Therefore consideration of the backwater effect indicates that EL.318m might be
" necessary to protect the majority of lmgated paddy land belonging to the Upper Reservoir

" villages, nearly 300ha of the total reservoir paddy land. This FSL.318m dam would more surely
_— _reduce the affected populatlon down to 260 households and about l ,600 people _

24 PREPARATION OF PULL RESETTLEMENT ACTION PLAN

.-'.,_'!.The Prellmmary Resettlement Plan (PRP) is prepared wnthout the ﬁnal de51gn of the Pro']ect' -

' having been decided. Once the alternative is selected, a full Environmental Impact Assessment -
~ (EIA) and Social Impact Assessment (STA) will be required by lntematlonally acceptcd

- guidelines, as well as preparation of a full Rescttlement Action Plan (RAP) and a Social Action

- .+ Plan (SAP) for miligating other somal lmpacts Durmg preparauon of a draﬂ RAP the followmg _ :
7 studies will take place BT ‘ : - =

o @ - _Soc1o Cultural Assessment of Resettlement and Host Commumttes (P‘trt of SlA)

s '_ (n) _Prepa:atlon of a Publlc Consultauon Framen. ork

o ('") _Capacnty Assessment of Resettlement Sttes ERTES

V "5.-7'"_(1'-’) i'.l"iBackwater and Sedlmentatlon Modelmgs e

L ) _'--’:’"'Archeologtcal Revnew and I‘Ield Suwe3r and

. :*:-_i_:, : JICAVNAl\ll’t'dlﬁP;l_l_lEl’le T e S }__l_l'fij--:'*" R

e (.vi.)‘l‘--‘: Techmcal Resources explored and detalled TOR for dcvelopmcnt of leellhood Packages "
-";-:__ii':prepa:ed S U R

. February2000 © T
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