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8.3.8 RE-REGULATION FACILITIES

The maximum discharge of the powerhouse will be about 220m’/s for both schemes. According
to the plant operation scenario required by EGAT, power generation will be interrupted daily for
several hours and entirely on every Sunday and Thai national holidays.

To mitigate prospective impacts, which will be given to the downstream river course due (o an
intermittent operatron the followmg two (2) economrc measures are concervable

(i) mstallatron ofa rrver alarm system and

(i) rlparlan protectlon works

However in the lrght of a huge dlscharge variation, it was _]lldng mdlspensablc to provrde a
. direct countermeasure, which enables to minimize water levsl fluctuation by regulating :
P drscharges from the powerhouse '

,ln response to the above ]udgemcnt re- regulatlon facrhtres were planned to be provided at about ?
Skm downstream of the main dam site and a tentative operation rule for the facilitics was
' establrshed to fulfill the role of minimization of water level fluctuation as shown in Figure 8.3.6.

'_On the sa1d operatlon rule the capacrty of the re- regulatlon ‘pond wrll reqmre about 4.7 mllllon :
) m’ of which maximum water level wnll reach EL l73m and pond area wrll go wrthm thc natural
river coursc :

: The re- regulatron facrlrtles w11| be desrgned as a combmed slructure of a narrow gated section -
- and a broad crest overﬂow werr sectlon as shown in Figure 8. 3. 7 ' o

' _The gated scctron wrll have a capamty to release from the two gated bays the maximum plant a
: discharge of 220m3ls at the normal pond level (NPL) of EL l73m :

The overflow sectlon wrll be desrgned o ﬂow down wtth a ﬂood discharge of 4, 519m’ls wluch
s equal to the 100-year recurrence flood at the provisional FWL.180m. Length of the overﬂow
' werr wrll be about 120m and its crest level wlll be equal to NPL ' :

';‘_ The gate and overﬂow werr sectrons wrll be constructed on the fresh mudstone and sandstone °
~ . foundation to be cxposed by the excavatron of less than 2m thrck rrver deposrts and an Ullder-lald
AR Shallow decompo;ed cone. 7 -

L Both ends of the sald ﬂow sectrons wrll be connectcd to the abutment with the lmperwous fill -

. - lype non- overﬂow weir sections, Wl’llCh are to be constructed across the several branch valleys |

% on the river banks.. Crest level of the non- -overflow sections will be located at LL 183m whichis -
_ about 3m above the maxrmum water level of 100- year recurrence flood (F WL). : P

o ,:Thc max1mum plant dlscharge in thc 8 hour operatlon wrll be twrce of that in the present 16 hour
© . operation. But, the requrred storage capacity and the pond arca wﬂl be almost equal to those of -

B . the 16 hour operation as shown in Frgure 8.3. 3
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Area-Storage Data of Re-regulation Pond for The Nam Ngiep-1 HEPP

[ EL Area| Sectional Yol|  Cumul. Vol
mf kit m' | : i L
160} -0 - 0 - \y ) Operation Qmax Net Storage (iross Storage HWL
170 0619  3095000] 3095000 hr ms ' m’ ELm
- 175 - 1.036 4,187,500 7.,282,500] - 16 224 4,300,800 4,730,850 173
180 2424 8,700,000, 12,887,500, 2 443 4,252,800 4,673,080 73
Area-Storage Cusve, Resegutation Pond .
o Sraeagz (1,000m3)
3 a3 .
: o = g’ %‘ %’ ol o
150 - : : - ¢ 150
. \ ] ! 1 !
: : & § : ! ‘r ,
18 |- —m e — - - ‘ 15
i ‘ : '
3 ! i
10 - A : 170
w ! : :
o . i i | i D
165 [ b e e T e N ] 165
! 1 ! l i H : :
i ! 5 ; ; Lo ; !
: s oo [ i i i 5
160 : i d 5 160
= o « ) o0 - & = ] o0& el ct = -3
o L=] k=2 < —_ —_ —_ - € € ~
Arca {kmi)

.Fig.ureIS.S.S' Aréa'.aﬁd Storage Curves of Re-fegulalion Pond

JICANAMNGIEPTHEPP . . o 8-25 " Febroary2000 - -




FINAL REPORT (MAIN REPORT) ‘ Chapter 9 : General Project Evaluation

9. GENERAL PROJECT EVALUATION

2.1 GENERAL

' “The Umted Natlons Conference on Enwronment and Dcvelopment” having met at Rio de
* Janeiro in June 1992 proelalms that: '

7 “Prmcnple 4 In order to achleve sustalnable deve]opment envrronmental protectton shall
constitute an mtegral part of the development process and can not be considered in 1solat|on from
it ”-.. : : _ _

It shows thc prmelple that development and envn'onmental protectton are mseparab]y related to
each other. Today’s world has been contmuously trying to cope with them. - The ‘modern
- __cmluahon ‘which apphed to natural science, was developed with the technology to conlrol
** nature. However, in the soerety of high teehnologleal principles, which is ruled by this

- civilization, nature phllosophy contrary to human is only resulted. Therefore, as an

© environmental destruction of present society is led by this naturc philosophy, a doubt and a regret
- against to this nature philosophy have led an effort to create a symblotte relationship between
human and nature. These recent tendencres require us to show varlous evaluation criteria for a

o dam prOJect lmplementanon

: Under the v;ewpomt mentloned above the general evaluatlon to be carried out by all persons at
* any positions under various ¢valuation criteria is indispensable for the dam development

. alternatives with priority on the environmental study. Therefore, the Study Team recommended

~the most attractive alternative as a conclusion of evaluation resulis by proposing seven (7) items '
- of design criteria as shown below, which are expecled to raise vanous dlscussmns among GOL,
L 3_JICA vrllage people and NGOs e :

9zGENERALPROJECT EVALUATION RESULTS

' .9 2 l DEFIN]TION OF EVALUATION CR]TERIA

The purpose of the Study is to present the all matenals to make a Judgement ona necessrty of the

" further study to be continued as the next stage. With the above understanding, the evaluation
" criteria on various vicw points were prepared so as 0 make Judgement for people in various

B -posmon The respectwe evaluatlon cntena is shown in the table bclow _

0 NCANAMNGIEPAHERP o h o T @a T e T February 2000
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Table 9.2.1 Definition ol Evaluation Criteria

Evaluation Category

Evaluation Results

No. Evaluation Criteria
Natural fx?sl&n l::'tﬁfg;' '22 :';;2 lzg‘_;‘;fuml Impacts on Natural Environment will become
1. | Environment Ng natural, @ P large as increasing dam scale, until a failure of the
; and artificial environments should
Evaluation - . enwronmenlal preservation
_ be preserved or improved.
Social E.C. o_n.the assumption that people lmpaets on Social Environment will become large
. and social systemn surround them : . .
2. | Environment as increasing dam scale, bul, Social system can be
Evaluation should be preserved and kept safety by changing slowl
) improved. : P y by SINg y-
Ecenomic Zg[']::];:(;.;s:i‘éﬁ:?“gg;nzﬁ;he Mathematical evaluation can be done with -
3. Evaluation udeed by avoid cozt of thennal economical index: B/C, B-C, and EIRR; however,
: judged by only a validity of hydropower can be evaluated.
generalion, _ A A
E.C. on the assumption that lhe Same as Item No.3, however, evaluation is based
4 Financial benefit by electricity sales shall on several assumptions such as BOOT .
* | Evaluation cover all investment, under a good composition, fund procure, eleciricity sale cost,
R ' enterprise as IPP. s and commencement day of commercial operation.
. 'lechmea - A Large- -scale dam is techmcally reslnc(ed to
Evaluation Techmeal evaluauon criteria for a
5. o construct, The highest record of dam conslructlon
" | (Dam hlgh dam construetlon .
. is 180m, that of project design is 220m.
Construction) : : B o
SR b A o Judged from oplnlon Evaluation is based on individual extent of interest
Evaluation on EAC ;
6. & Workshoos . - suggéstion and questionnaire and understandmg on parlu:lpams and on lhelr
: * VIOrxshop - results at EAC/Workshop. positions. . . .
- | Bvaluationon . | E.C. judged from the viewpoint of S ' g
; ) L Ald pohcy in peace developmem envnronmenl N
7. | Japan’s Mckong stance in official de\'elopment ald o
N . o preservahon is essenual for evaluauon
River Develop.Plan | of Japan . s :

Note: E.C means Environmental Criteria.

922 GFNERAL PROJ ECT EVALUATION BY STUDY leM

f he Sludy Team recommended the most attractwe altematlve the medmm seale dam -
development withFSL.320m, as a conclusnon of evaluatlon results by proposmg seven (7) 1tems E
of design cntena as shown below : : : :

Table 9 2.2 General Evaluanon Resulls by Sludy Team :

a L " General Fvalual;on Reésults
No. Evaluatwn Calegory Lol Medn.lm -Scale | ° Large-Scale
- - S i : " (FSL.320m) (FSL 360m)
- L Natural Environment Evaluatmn L A
2. Social Environment Evaluauon 0 A
- 3. | Economic Evaluaiion A R
4. | Financial Evaluation S A 0
5. Technical Evaluation{Dam Conslrueuon) < 0 0
6. | Evaluation on EAC & Workshops - e : Qo SEAS
" 7. - | Evaluation on Japan’s Mekong River Basm Development Plan Qo Qo
" 8.7 | General Evaluation Results - " Qo oA
Note: O : Recommended alternalive to develop. SRS

A: Recommended altemauve not to develop eompared wnh oiher one '

. JICA NAMNGIEP-THEPP

B .9:2




FINAL REPORT (MAIN REPORT) Chapter 9. Genetal Project Evaluation

The various reasons that the medium-scale dam altemmative have been selected as the most
recommendable one by the Study Team were epitomized by the following four (4) reasons:

(i) Lvaluation results of the social environmental aspects: This alternative will save the
- Thaviang Sub-District, where is expected of the future development due to not only a
‘geographic advantage but also the recent regional development prOJects for extension of

both a national highway and a rural electrification.

(i)  Evaluation results of the preliminary resettlement plan: This alternative will save the
population being resctiled forcibly as less as possible due to avoiding inundation of the
Thaviang Sub-District.

(iii) Evaluanon results of economic and fi nancral analy51s “This alterative wrll clear the
7 cntlcal economic index for IPP projects, even the Study Team’s evaluation criteria thinks
a great deal of evaluatlon results both on the socral and natural envrronmental aspects

(iv) Evaluauon results of General and Site Workshops Tlns altemaltve was selected under
- deep consideration of the evaluation results by local peoples and local governments -
through both General and Slte Workshops dunng the field mvcstlgatlons 7

s Accordmgly, at the followmg two pomts the Nam Ngtep 1 HEPP 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 international NGOs, as well as international financing agencres bemg w;lhng to invest
in posrttvely based on the comprchensrve dcvelopment intention: SO L

(i) - The project mtght become a pathfinder of the advanced development procedure selectmg L

a project scheme based on the EIA results at the preltmlnary FIS stage of hydroelectuc :
- power pro_teet and ' o - :

'_ (.ii). .~ The Project w1]l save the Teservoir area of 74km the dam height of' 40m, the

" construction cost of US$118mit., and resettlement populatlon of 3,000, instead of lost .

© | values at the install capacity of 94MW the annual energy of 556(}Wh and B- C(current
o value) of US$80m1l o ; : : : .

| 9 2 3 NATURAL ENVIRONMENT EVALUATION RESULTS

Both the proposed FSL altematrves l:L 360m and EL 320m have the same dam srte
" Consequently, the environmental impacts in the downsiream area are very similar and do not
prowde a significant basis for drfferenttatmg the two (2) alternatives from the environmental

o point of view. Impacts on land at downstream will be limited to land acquisition for only 10km

-+ of access road and 110km of transmlssmn line. Compensatton for the loss of land will be -

o provrded to the concemed populatlon Impaet is the same for both altematlves IEEEE AR

1 ;_'lhe large-seale dam altematrve (FSL 360m) wrll mundate exactly not only twrce more land
- (14,820ha) than the medium-scale alternative (FSL. 32Gm, 7,390ha), but also three (3) times

L more cultivated tand (950ha compared to 310ha). ' Almost 10,000ha of forest, representing a

potential timber volume of 290, OOOm are also ﬂooded by FSL 360m agamst only half of these

R values for FSL 320m

thh the ﬂoodtng of the forest Laos wrll lost a potenttal for sequester;ng the carbon resultmg

o eventually ina hlgher contnbutlon to global warmmg It represents a loss for a potentlal sellmg

ST NCANAMNGIEPAHMEPP . oL 9a3nott e o LT Febroary 2000
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of carbon credits to any industrialized nations. Based on a forest growth of 2 to 3 m*/ha/ycar, the
loss may be cstimated at US$180,000-270,000/ycar for FSL.360m and at US$88,000-
©130,000/year for FSL.320m.

Durmg operahon the water level of the reservoir will fluctuate, exposing draw-down arcas
‘which may be devcloped 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
FSL.360m: almost 2,000ha against 1,000ha. Only a part of this arca is su1table for rice culture
when cousldermg sorl quahty and local topography. : :

, Thn residence time of water into 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
from the watershed leads to the conclusion that there should be no problem of water quahty in
the medium and long term. After the 1mpoundment as the intense decay of organic matter in the
~ water consume all the dissolved oxygen, it is anticipated that the water will recover a reasonable -
level of oxygen after only S5to 6 years for FSL.360m and after only 2 years for FSL 320m

_ As mentloned above the reservorrs of both alternatwes include no vulnerable specres there are

" no reasons to stop the dam construction, if the environmental management and monitoring will

be continued at each ‘implementation stage. - - Moreover, the medium-scale dam altemative
* (FSL.320m) has more advantage than the large-scale one (FSL.360m), since the proposed ,
- reservoir area for FSL.360m is twice of FSL. 320m even the impacts to the downstream area are -

the same degree for the both altematlves : : o '

'9 24 SOCIAL ENVIRONMENT FVALUATION RESULTS

'_Aeeordmg to thc socioeconomic surveys of the Pro;ect area conducted December 1998 through '
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
Project. About 660 households and 5,000 persons in 14 villages are in the Upper Reservoir and
another 200 houscholds and 1,200 persens in 4 villages the Lower Reservoir coutd potemrally be
~ affected by involuntary resettlement. For Downstream arca about 1,300 houscholds and 6, 800
people inl5 vrllages would be affected through changes in the Nam Nglep Rrver flow and water

- Whrle not all wllages wrthm the proposed reservorr area would be submerged even by FSL 360m,' o

their rice lands are all situated along the Nam Ngiep River and its territories at low levels. So it

_ can be assumed that Vlrtually all the villages would requrre resettlement, if FSL.360m is chosen -

-for 1mplementatron Generally speaking, mitigation includes minimizing resettlement to the
extent possible,” carrying out an international standard of reseitlement plannmg and '
lmplementatron if unavord'rble, and falr compensatlon for the dlsplaced populanon R

The rccommended desrgn mltlgatron at thrs tlme is to consrder the med:um-scale dam altematrve o
- The initial thinking was that lotvermg the FSL to EL 320m would reduce the number of affected -

_ vrllages 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
_ reservorr ‘will be than at the front end. Two (2) meters would be assumed, rncludmg a safety

- margin. - Therefore, consideration of the backwater effect indicates that EL.318m might be - -
: neccssary to protect the majonty of 1mgated paddy land belongmg to the Upper Reservorr R

U OICANAMNGIEPAHERP . . o c 94T e T Febay 2000
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villages, nearly 300ha of the total reservoir paddy land. This FSL.318m dam woultd more surely
reduce the affected population down to 260 households and about 1,600 people.

As mentioned the populations affected by the dam construction above, it is recommendable to

select the medium-scale altemative for mitigation of the impacts on the social environmental, as

there are no populations to protect as a rare ethnic group and to refusc themselves a resettlement
- plan due to dam construction. : S o o

925 ECONOMIC BVALUATION RESULTS

Economical _evalu'atioil has béen_ alrready'dcsrcribéd in Chapter 6.6. The cost includes not only -

construction costs including temporary facilities cost, but also environmental miligation cosls
such as reseltlement cost and cnvironmental maintenance work cost for number of houses and
population. Also as the project benefit, construction cost and fuel cost in the case that the same
* scale of thermal power plants as Thailand are being established is considered. Indirect benefits
" such as the reduction of CO? discharge amount, etc. arc not included. The results at the 2nd
" stage economic evaluation are shown in the next figures. The large-scale dam plan as

reprosented by FSL.360m is the alternative plan with the maximum vaue of B/C and EIRR.

_ VTral.)_le 923 E#op_o:ﬁié Co:imar@on pi‘_ .Al_t_e.:.rhétive Dalﬁ_T ypéSchg_:m_cs_ 3 |

> |
.0' .

ot ]nst.Capacitf Total Energy | Const. Cost _ . B-C rn T {0
Fsks | oww) - |- owh) - | evituss) | BC | qailuss) EIRR (%)
1. | BL3Om | - 214 - L1927 3163 - - 1.55 - 12983 1 16.3%%
2. VEL3Z20m | 240 - - [ - 1,349 3396 . | > 164 - | 16321 ¢ 17.52%
3. | EL330m | = 263 1,508 . 367.5 o168 ] - 18644 ¢ 17.85%
4, | EL340m | -~ 280 ° © 1,626 - 3921 e K ©202.60 17.97%
5. |EL3S0m | - 314 1,717 - 420.4 173 ) o 23085 18.52%
6. | EL.360m S 334 1,905 - - 4456 176 | 0 25246 © 18.831%
7. | EL370m | -~ 356 © 2,030 | o 4760 175 0 F 26583 | 18.65%
8. | EL.380m 377 - <2148 | . 5050 -} - LTS5 - 28237 . 18.69% -
L 9. | EL.3%0m 401 - ©.2,282 | - 5384 T4 | 299.29 18.65%
‘B-C RA_NKINGI(;niI.USS) . BICRANKING ] . ERRRANKMG
w ST 1.80 — 021 -
350 I.’lé -0..2'0
308 1.70 [
o 019
250 1.65 o
018
200 If§0 S
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Flgure 9.2.1 Results of Economic Contipa}iéén_
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9.2.6 ~ FINANCIAL EVALUATION RESULTS

Financial evaluation has becn already descrlbed in Sccuon 6.7. The f'manclal cvaluatlon items
for cach alternative are calculated as shown below, however, evaluation is based on several -
assumptions such as BOOT composition, fund procure, electricity sale cost, and commencement
day of commercial operation. Therefore, it is almost inevitable that the values of each item will .
change to both up and down based on the further studies, even these values for both alternatives
showed financial validity in FlRRs on project and equily.

_ T able 9.2.4 Results of Fimncml Evaluahon o
No. }*IRR Evaluation Cases - FSL.320m - BSL.360m

I. |BaseCase - - - : : 12.8% - 13.7%
2. 10% Increase in Investment Cost ' o Ne% o 12.5%
3

~ | 10% Decrease in Total Energy Sales o 11.4% G 123%

" Revenué Components

.Depremataon

F_M! EBTax - . I

tio UTotal O&M and !nsurance o

n s Lo LUE e D L I t

us E * Total Loan 5 .Total oan Repayment Interes
: Repayment+ y Réyaity ¢

ElDividends - -

020 20 20 20 20 20 20 20 20 20 20 20 20 F
11 13 15 17 99 21 23 25 27 29 31 33 3

Year

" Figure 9.2.2 Financial Evaluation(FSL.320m, unit:MilLUS$) .~

9, 2 7 TECHNICAL EVALUA’I ION

The type of dam whlch has been planned in the sludy, isa concretc facmg rockﬁil dam (CFRD) j ,

as already examined in the chapter 8. This type of dam was first built in the 1850’s in the U.S.A. .
From then, the dam height has grown according to tending to gigantic from the 1960’s. The -
major dams as shown on the followmg table to support this fact. From the table, there are many R
' complc{ed dams W1th a helghl under 180m and planed d'xm wnth a helght under 220m =
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0.2.6 FINANCIAL EVALUATION RESULTS

IFinancial evaluation has been already deseribed in Section 6.7. ‘The financial evaluation items
for cach alternative are calculated as shown below, however, evaluation is based on several
assumptions such as BOOT composition, fund procure, electricity sale cosl, and commencement
day of commercial operation. Therefore, it is almost inevitable that the values of each item will
change to both up and down based on the further studics, even these values for both alternatives
showed financial validity in FIRRs on project and equity.

Table 9.2 4 Results of Financial Evaluation

| No. __ﬁ FIRR Evaluation Cascs IS 320m 77L ~FSL.260m 4]
1. ] Buse Case o _12.8% 13.7%
2. | 10% Increase in Investment Cost - 11.6% ) 12.58%
3. | 10% Decreuse in Total Energy Sales 11.4% 12.3%

Revenue Components

100
50
80 SR
20 IEDeprecialion |
; Ml X d Iax
e 22 Total O&M and lD‘iolal Q&M and Insurance |
n . sprRace_ ] {3Total Loan Repaymentt Interest
Us 40 Total Loan ‘m
Repaymenlt r Royalty
30 Interest BiDividends R .
20 Ro

i 10 == =
{ o Yt Div leé'ldS e 2
20 20 20 20 20 20 20 20 20 20 20

f 20 20

1113 15 17 19 21 23 25 27 29 31

i Year

Figure 9.2.2 Financtal Evaluation{FS1.320m, unt:MilLUSS)

927 TECHNICAL EVALUATION

The type of dam, which has been planned in the study, is a concrete facing rockfill dam (CFRD)
as already examined in the chapter 8. This type of dam was [irst built in the 1850°s in the U.S.A.
From then, the dam height has grown according to tending to gigantic from the 1960°s. The
major dams as shown on the following table to support this fact. From the table, there are many
completed dams with a height under 180m, and platned dam with a height under 220m.

JHOA NAM NG HEPR
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Table 9.2.5 Typical Dam Project of CFRD

Neo. | Height | Completion Name of Dam Country
1. 110m 1971 Cethana Australia
2. 140 m - 1974 . | Anchicaya - Colombia
3. 161 m 1980 Areia Brazil
4. 187 m 1993 Aguamilpa Mexico
5. 187 m /Const. | Tianshengiao China
6. 205 m U/Const. | Bakun Malaysia
7. 182m |  U/Plan | Guizhou Hongjiadu China
| 8. 187 m U/Plan Xekaman ] Lao PDR N
9. 190 m - U/Plan Sogamoso Colombia
10. | 210m U/Plan Abdula Philippines
1. | 220m | * UiPlan Nam Ngum 3 Lao PDR
12. | 220m U/Plan West Seti Nepal
13. | 237m | : U/Plan Shui N China

j ~ Source: International Water Power & Dam Construction, 1997 Year Book

The details of the da'r‘nr in each alternative plan, which is being proposed in the study, are shown
in Table 9.2.3. As the difference between these alternative plans is the level of FSL, its crest
fength becomes wider and the dam volume increases remarkably even on similar abuiments

slopes.

. technically impossible to construct it.
" there are many cases already planned. -

' Table 926 Major Dam Features

“Since the dam height is approximately 200m even in a large-scale dam plan, it is not
Although, there are no cases constructed at this height,

No. ltems Medium-Scalt_: Dam B o Large-Scale Dam Difference
e : 2 FSL.EL.320m FSL.EL.360m - = L o
{. - | - Height 15Tm = - 197m 40m (Exc. depth: 5m)
2. | Length Co e 524m - - < 662m 138m S
3. Volume - 6,896,000m® L ' 12,744,000m’ 5,848.000m’
4. | © Slope ' U/Si4,DIS3 . U/S:1.4, D/S:1.3 Same

. The .di.fi‘ér"ent:é‘ in dan{ Qolume ;{ffeéts the f(r)uindation g'eo.!o.gy and”pér_iod of construction. T:he'
- following table shows the items to study technically and evaluations of its effect.  In both
3 alternative cases?"_no technical problems can be found as the following table supports: o

_Table 9,2_.’_1’ ch;hr‘_ni_cal Cofnpa_riﬁo_;@ a_:ﬁqﬁg Altematives

Items

' Mi.ddle-scalé Dam

No.

U NICANAMNGIEPAHEPP

- Large-scale Dam .~~~ Evaluation Resulis
‘ Foundation excavation B RUCI S AR _
.. | bam .| depth is determined with _ | Foundation excavation depth L
: - Lo RN . S . " | Foundation ¢xcavation - -
1. | foundation consideration of waterstop | is deeper comparing to mid- s
= AR : . L - depthincreases. -
excavation | and foundation bearing scale dam plan. - - SO
oo Lstrength, s R D
0 IR There are many I R Area of quarries will
9 Rock - construction cases with | Embankment will be twice as | increase but it is possible
77| materials this amount of . i:~ -~ | muchas mid-scale dam plan. | to supply within the
i IR embankment. . o e "+ | reservoir, - -
R T R R Study items increase; -
= . | Geological - Stud_y ofdar_n. axisand Need to study saddle point in | however, impossible
K S IR steep slope area inside the o T B S S
+ | investigation |- SEYERE TR | detail S | conditions such as an
S oot | reservoir, T e i SRl T . ST
9 IR SETVOIL, oy ctee - L0 T active fault do not exist,
" | Comston | e e e o prod | T rech o b | L e
Sl perdod 0 | to finish construction. ; pranas L ASINE number o2 -
- T R A mid-scale dam plan. machines. - -
o 9- 7 L 207 February 2000
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EVALUATION RESULTS ON EAC AND GENERAL/SITE
WORKSHOPS

9.2.8

The EAC was established and Workshop took places in city and vnllages as w:ll be described in
chapter 11. Important opinions from EACIWS are smmmnzed in the following hble

Table 9.2.8 Major Opinion at EAC and General[SIte Workshops

No. |

EAC/Workshop

EAC Meeting

Date

i SR MajerOpinions

st at Vientiane

November 2]-25
]998

(i) Approval of the large-scale, the medium-scale and the
small-scale dam schemes, as alternative studies. '

(i) Importance of resettlement plan: and nnpacts & remedy
of the downstream reach.

(iii) Necessny to venfy the accuracy of hydrologleal
measuring record.

Ind at Vientiane

June 4-8, 1999 -

(i) Doubt about economlcal and hydrologlcal data.
(ii) Necessity to set up the possible reset(lement area _
{iii) Reviewing of environment mitigation cost. .

3rd at V_iemiene

D_e_ceiniuer 3-8, ]9'9:9

(i) Appreciation of gender issues study.

(iiy UXO problems at the possible resettlement : area.

(iii} Economic assumpuons for financial analysis. :

(lv) Necessity of funher economic surve) in Tha1land and
- Vietnam - . L

(v) Execuuon plan fnr the next slage FIS

General Workshop B

Istat Vientiane .

November 26-27
1998 Lo

(i) Doubl about cconemy of lhe PmJect :

(ii) Expecting on economical effect. What to gam is greater
than what to lose. - - . N

(iii} Expecting the stable life on the ba51s of agnculture

(iv) Fear to results of slash-and-burn shifting farming.

Zﬁd atrPakx:an

June 9-11,1999 <

(i) Medium-scale dam scheme being encouraged for -
development of the Thaviang Sub-District.
(ll) Necessity to fulfill incomplete hydrological data.
(iiii) Justification of personal & paddy-field compensation.
{iv} Expecting the increase of employment opportunity. :
(v) Necessity of reglonal developmem with lhe hydropo“er
L project. :

3rd at Vientiane .

December 8-10, 1999

, (v)

(i) Execution plan for the next stage F/S.

(ii) Rellablhty and accuracy of EIA survey - .
(iii) Problems on cultivation in draw-down reservmr area
{iv} lmponance of gOVernmemal decision.

Damage comparison agalnsl other hydron\ver pro_]ecls

Site Workshop

Istat B._Deng L
(Thaviang} e

March 16,1999 -

(i) No objecuon to the PmJect because of well
: understandmg of its needs asa nahonal development

. plan.
(ii_)

Ist at B. Sopyeuk -
(Hom)

March 17, 1999

Everyone encouragmg medlum scale dam scheme as a
result of questionnaire. | s :

0)

(i)

2nd at B.S_oemkha:ni

D/S of Dam

June 24,1999

Clear the condition of resenlement action plan :
Wishes to visit prospective resettlement arca.
(i) Detailed explanation of impacts & mitigation measures
" to downsticam reach of the proposed dam. ~ -~ v
(ii) Care on quality & quanuty of drinking & agrlcultural

- water to be getting worse and lack. .

(Ill) Altitude relations belween prospechve 1nundatlon area

for vlllages and farm. -

JICA NAM NGIEP-1 HEPP
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EAC/Woskshop

Date

No. : Major Opinions
' (i) No objection for both alternatives, if it mll make
3rd at B.Dong Thaviang better than without.
10. (Thaviang) December 13, 1999 - { (i1) Strong request for rural development (road, bridge).
(i) Keep as it is, as women’s representative.
] : _ _ (i) No objection, if we had enough compensation.
11 3rd at B.Sopyouk December 14, 1999 | (ii) Clear the condition of resettlement action plan.
-} (Hom) ] : A . . :
{(iii) Wishes to visit prospective reseitlement area.
. (i) Care on quality & quantity of potable water and haul of
3rd at B.Soemkham ' - fisheries to be getting worse and lack.
12, {D/S of Dam) December 15, 1999 (ii) Care on social problems to be gethng worse by
o reseltlers . .

: Opposmg oplmons of the Project itself have not been heard. People from the central govemment
gave their opinions to verify the presupposed condition such as the accuracy of the economic and
hydrological data of the Project. Officials of the local government and representatives of local
resrdents were hopmg to 1mplement the Project harmomzmg with the regional development

_There were many opinions for the selection of the altemalwe plan as above, but no opposmg

- opinions were heard. This results because of the explanations made to the policy of the study
and the middle and final reports of study under the mspectlon of EAC and open hearmg of

mformatlon : : : : : : -

7'9 2. 9 F VALUATION RESULTS ON THE MEKONG RIVER BASIN :
' h DBVELOPMENT PLANS IN JAPAN o _

| j ln February 1995 the “Cabmet Councrl of the Indochma General Developmcnt Forum was held '
. in Tokyo, Japan ~ Also, taking opportunity of the re-organization of the Mekong River
Committee in April of the same year, many research reporls have been submitted as the high

- understanding of the general development over national level to actualize the Mekong River

basin development cooperatmn to grow eﬂlcremly and balanced with the reglonal countrics.

In lhlS seetron the related subjects to promote thls Study as one of the pro;ects of the Mekong

* - River basin development is extracted from three (3) research reports from the Ministry of -

U NICANAMNGIER-THERP |00 T

' Foreign Affairs and JICA. " Many of these researches have pointed out (1) sustainable

- development which eonsrders environmental conservation as a basic principle, (2) impartial

-t development aid of the whole regton and (3) promotlon of a power generation plan by non-
E govemment corporatrons ' N ‘ S , , :

K (l) Report on “Greater Mekong Regronal Development Plan

: “The Greater Mekong Regronal Development Plan was establlshed m' the FEconomic
Cooperatlon Department in the Mmlstry of Foreign Affairs of Japan in March 1996 and the task
+: force of seven specialists with experience in the mfrastructure ﬁeld have prepared the plan as
. material foradevelopment scenarlo of the basm : RS N :

K ;From the descnpuon mdlcated the summary in the f rst chapter, the related subject of lhlS study
- is extractcd as follows AR AR o -

9.9 " February 2000
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)] Promotion of General Development with Consideration of Benefit for Whole Region /
Pnonty Support to Lao PDR and Cambodra

" For the necessity of stable and balanced growth of the economy in the Greater Mekong Region,

the aggressive support is needed for the development of an infrastructure of domestic and

national border between Lao PDR and Cambodia. - To give an actual plan, the build-up of

mfraslmctnres which contributes to the promotion of processing industrics by use of water

resources of the Mekong River basin, high potential of energy generatton and agrtculture and
cheap electrtcrly, is needed to be done among other things.

Gi) - Promotton of lnfrastructure wrth both Government and Non- govemment as One Unit

The fund from 1non- government eorporattons as well as the fund from the govemment, is
indispensable to respond to the enormous demand of infrastructure in the future. Japan needs to
" contribute information of policy, which leads non- government funds to be the mcenttve in
' 1nfrastructure and draw the vrtahty of non- government : : - :

. Also, in chapler 5 “development pohcy to Year 2020“ of the report the followmg deﬁmte ¥
_ pohcres are proposed _ ;

o) | Development by Non Govcrnment I Development by ODA

In order to develop the hydropOWer prOJeet with a total of 5, OUGMW in branches of the Mekong :

" River by 2020, USS$S to 6 billion in funds is needed. Itis tmpossrble to cover the whole cost by

. government funds such as ODA. It wrll also slow down the development whlle ODA is the only
- dependable fund. ' : T :

_Energy gencratton is usually htghly proﬁtable, therefore the devclopment fund from the non- -
" government corporation as well as ODA will be nghtfully encouraged. A country like Lao PDR

* has a small demand of domestic electricity even in the future. Thus, an aggresswe fund for .

- deVelopment tends to be excessive for domestic demand However, approprrate actrons are
,needed to corrcspond w:t‘n the reg:onal demand and on various condtttons L

| As menttoned above, hydropower developments are in many cases done as a part of multi- -

- purpose development of water resource. In fact, it is difficult for non- govemment corporations - o

- to promote all of the facilities nceded for multi-purpose development such as a dam and related
" facilities. Thus, government of developing countries need to take responsibility in, resettlement,
and highly public facilities are mainly funded from foreign sources such as ODA. The part of -
- energy generation should be consrdered as cooperated development by both govemment and o
_ non- govemment funds ' : . _ :

N (n) Preferred Development of Hydropower Pl‘O_]CCl

,R‘Ch hydropOWer resources of the Mekong Rrver are fu]ly developed and used Compared wuh-
- a thermal power generatton a hydropoWer generation needs hrgh initial cost however it has an

advantage of saving foreign currency for fuel purchasing in the long run. © In hydropower L
gencration, the development project needs to consider the relatronshtp with water resources . -

~ multi-purpose development (including flood control, irrigation, transportanon, f'tshery) and o
' rtmplementatton of harmontous development asapart of gcncral development : : n

_ NCANAMNGIEP-TMEPP = . ... -7 S 9-10 T Febroary 2000



FINAL REPORT (MAIN REPORT) Chapter 9 : General Project Evaluation

_ (m) Adjuslmcnt of I’rolect Devclopment Mutuahty

In Lao l’DR having a policy to accept funds from non-government dcvclopers aggresswely
trying to actualize the project with the BOT system, the government and non- government
corporations have already exchanged 23 Memorandum of Understanding. They are already
movmg to implement the project. Even though the general development plan of each river basin
is included in the work program of the Mckong Committee, the prOJect has not yet been drawn
up. ' In fact, each project has no mutual relationship and a project is planned and promoted
independently. From the point of view of effectively use of water resource, an adjusiment
between the projects is needed and also a quick draw up of the development plan with the
' consrderatron of envrromnental problems and resettlement is needed '

(w) Estabhshment of Impartlal hlectrrctty Sales Price

When cxportmg electnclty to the country whleh possesses power generatlon an nnpamal and
appropriate electricity sales price needs to be established. A country which supplles electricity
may draw back the price negotlatron because of one concentration of the demand as a resuit of

" only two countries, an exporting country and an importing country, having a negotrauon In

~order to pass electricity smoothly and to promote electricity in each country in the Greater
. Mekong Region, a third country or international system may need to partrcrpate in the
establlshment of an 1mpart1al and approprlate prrce B co S ,

' (2) Report on “Research of a Present State and a Prospect of the Mekong Commlttee

Thrs research has been done from October 1995 to May 1996 by the study group orgamzed by
~ MCA. This study group is formed from eight specialists w1th experience and knowledge in the
~* Mekong River basin development and the Mekong River Committee aclivilies. . The related
. subject of this study is extracted from “Chapter 6 Suggest:on Establlshment of Umty System of

o ‘the Govemment and Non Govemment

_There is a strong hope to establlsh the system wrth the aggresslve ‘non- govemmcnt cooperfttron

~ as well as cooperation of the governnent. For example, non- govemment corporations have

- studied many field in development and investment; however, they have restriction in their funds.

'x--rThus strengthening of fund support from organizations such as JICA and OECF should be
- considered, Import and export of electricity from hydropower plants are realized because of an

" abundant supply of water resource of this region. The development by BOT system is also
N progressed Applying pubhe investment such as BOT system and coniriving a system to quicken
the progress of technology transfemng are effective techmques to promote regional development.

- In order to promote BOT system smoothly, trust needs to be increased and risks should be
-~ decreased by having a naturé of ODA such as expansion of exporting insurance and investing

" insurance and investment from official organizations such as Japan Export and Import Bank and
OECF. Other development pro_|ects which may consider adoptmg BOT system in the future
need to cooperate wnh oﬂ'lcral orgamzatlons in FIS level '

. (3) | Report on “Research of Mekeng Rrver Regronal Development and Envrronmental Study

. Thls research has been reported in June 1998 Tl‘llS study has been done by the JICA study team,
. orgamzed in February 1997, that has been formed by eight specralrsts From the summary of the -

o o report the sectlon on suggestron to envrronmental regardmg support rs extracted o

U ICANAMNGIEPAHERP T T T Q] e e TS February 2000
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“Pursuit of economic from scale” is justified for a long time in this world; however, short-tern
exploit of sources caused by large-scale development needs to be avoided when aiming for
sustainable development. The sources should be thought at as borrowed from next generanons
not as handed over from ancestors : '

Today, when supportmg developmg countrles, many people deny the large-scale development
- especially dam development, because of the bad effect to the natural environment and influence
to social environment of the local residents which may be caused by the development, In
addition, when the long future is prospected development is intended as change of social
economic situation of the concerned area, the enforcement of development may be hesitated as
the risk of decline in expected effectiveness of social economic. In fact, there are many cases to

support this idea. Thus, the opinion to oppose development of large -scale project cannot be turn
down as an unfounded idea. On the other hand, (when development is completely unrestricted)
- proceeding small-scale development is as absurd as receiving large cffects from large-scale
~ development and proeeedmg the development in the project site by overeommg all the B
E envrronmental issues. Thrs ISSue is drflicult to come toa conclusron ' : '

The tmportant pomt is to make sure to recogmze the needs of thls development 1o the reglon and
country from the local residents and government, and to make people understand that there is no
better alternative plan than this development plan. When the effect from this development is

sustainable, the progress to society is high for a long time after development If the benefit of .

this development is higher than the consumptton of resources, and there is no better way to '
" receive benefit, then this development can be approved with green signal with no matter the
scale of project. This conclusion will be derived after several discussions; therefore, collectron
' of enough Judgmg materra]s and grvmg complete mfonnatlon to the pubhc are needed

 For the planmng and progress of large scale development prolects, the fo]lowmg subjects should o
" be emphasrzed . : el . RS

O . bvery person concemed approves the natlonal needs and regronal needs of thrs

- development from accurate and wide study matenals Also, more than 70% of persons

" concemed should approve this plan as the best as a result of conslderatlon of alt other S
‘alternative plans : : : SRR o

an An evaluatron of plus and minus effects of the development needs to be done before and L
: after the development : : : . Lo

(i) Development is enforced in each step as demand changes dlseussron is made over_ the
R propnety of neccssary changes of pro;eet detalls and the result is grven to the publtc o

@iv) “To receive evaluatron as a valuable 1nfrastructure from ever),r people, the pro_|ect should U
- be tmplemented with a thorough study on harmony with the surroundmg landscape and
reglonal culture at both the development stage and ﬁnal stage SR S

CONCANAMNGIEPAHERP o Qe o T Rebruay 2000
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10.  PROJECT IMPLEMENTATION

110.1  PEASIBILITY STUDY FOR NEXT STAGE

10 11 GENERAL

At the 2nd survey stage of FIS the altematrve plan proposed at the lsl stage wrll be oplrmnzcd
: Accordmgly geophysical survey and geological survey will be carried out focusing an aero-
" photo survey and boring survey, which had not been carried out at the prevrous stage, in order to
- analyze both an economlc and fi nancral evaluatlon usmg the precnse data rcqulred for PP
: prolects ' : - : -

"And, a tentanve work schedule for 1he 2nd survey stage is prepared on the assumptron of its
- nnp]ementation durmg 2 fiscal years as shown in Figure 10.1, separaling the detailed survey
" stage and the F/S grade design stage. Attentrons wrll bc pard at the commencement of the ﬁeld
'surveys at the begmnmg of dry season. . .

2000 - 2001 . - 2002

No. : wortlums - [ 1 [ 2 3 [ S & 7 8 g 10 1t 12 13 1] 15 16 17 18 [ -
e Aug | Sep. | Oct | Nov. [ Dec | Fan T Feb [ Mar [ Ape [ May | Jun | bl fAug | Sep | Oct { Now. | Dec ] Jan, ] Feb [ Mar
o - Contrat : E . Contraa Erd Y
c b fred Seover < oL L L JER A Poiuatioh, " Hoodtitocdts Ficd Suhef o " Tttt T T b T I N
11 [Geoptysical Suney ==
12 |Geological Suney -
1-3  [Hydrological Sunvey EPTARS
14 |Eamvironmental Suney .
15 [ResilemestPlan - 8 :
16 {Genzral/Site Workshop IPeriodicat Focld Sunvey - ¥ = - -\ wa -
OO CTACTON000! 0E DK HOO DO 300(001 DN DO DO DOG DO 5 DO NOE DO DO DO OO B
11§ |Design Optimization : . : . . E . T — :
N2 _|FiSbeel Bedan - - : - i
113 |Construction Plan - : - : : |
114 _[CostEstimate - " - . : :
I1-5  [Picject Formatioa :
46 _[EconomicFinancial o : . : -~ bar R | — R
I JRepOrURE . oo _._._.'_.B_. DO DOG 300 YOI 1DDE DET.I0S DO 200 X0¢ 00! "X DO DC ']‘A A
B ] : Ilelsce.!'uar | T 2nd ﬁscal?nr B

Figure 10 l Tentatwe Work Schedule for 2nd Survey Stage -

: 10 1 2 FIBLD INVES FIGATION
: (1) Geographlc Survey R S 7 R
A topographrc maps (Scale 1 10 000) wr]l be prepared by an aero- photo survey for all of the

- proposed catchment area. The ground survey (Scale 1:1,000) also will be carried out both at the
proposed main dam sue and the proposed re—regulallon dam site for the FIS revel slructure

e JICANAMNGIEP—IHEPP A T0- 1_ e T T by 2000
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design.
(ii) Gcologrcal & Matcrlal Survcy

- Geological survey wrll be carried out both at proposed main dam and re-regulation dam sites;
~ boring works, permeability test, region test, penetration test, in- -situ loading test at bore holes, etc.
And, physical tests for embankment and concrete malterials will be carricd out after core
sampling works at quarry sites.

(lii) Hydrologlcal Stlrvey

- Data collection will be contrnucd for that not obtained durmg the survey at the prevrous stage.

And also continued the hydrological obscrvation at the stations installed during the previous

- survey stage. Both water level gauge and ramfall gauge stations will be installed newly in the
catchment area. '

The run- off drscharge wrll be studled based on the data obtamed from the gauge statrons mstalled
' durmg the prevrous study stage ' : - : -

-"1he detarled back-water analysrs will be camed out by a cross sectron survey between
" B. Muangmai and the confluence of the Mekong River. And also, a cross seclion survey for
downstream of the proposed dam site will be camed out for preparatron of the ratmg curves both
- at the main dam and re regulatron dam srte :

j (w) Envrronmental Survey

“The envrronmenlal survey wrll be contmued for the 1tems proposed at the prevrous study stage
The rmtrgatton measures wrll be proposed in detalls based on the survey results :

B (v) Resettlement Actton Plan & Rural Development Plan

5 The review work of the prchmmary resettlement plan conducted at the prevrous study stage wrll g
" be carried out. And, a rural development plan will be prepared through a method able to put the
local peoples desrres in 1t berng helped bya local consultant and a domestlc NGOs.

o1, 3 r/s GRADE DESIGN WORKS
g (r) Layout & Optrmum Desrgn '

An optrmum desrgn work of major stmcturcs wrll be camed out for the altematrve selected at the
- prevrous Flb stage A layout desrgn also will be done . :

'(u) FIS Level Desrgn R

'7 A desrgn work ata F/S level wrll be camed out for the ma_lor structures Thc drawmgs Wlll be 3
prepared and the work volume calculatton \Vrll be carrled out, S .

(m) Constructron Plan -j:_

A constmctron plan for the major structures wrll be prcpared mcludmg preparatory works and

"-.":'i.l.l(,‘_ANAMNGlliP-ItlEl’P Lo 0.2 e | February 2000



FINAL REPORT (HAIN REPORT) Chapter 10 : Project Implenientation

temporary works.

(iv)  Cost Estimate

Project cost cvaluation will be carried out based on unit prices for each \erk item.
NORE Pi‘ojeet Fbrhﬁiion o

A pro;ect formation will be studied mcludmg revncw of the previous stage. And also, possible
pro_]ect ﬂnancmg schemcs will be studled ‘

(vi) Economic & Financial Analysis

An economic analysns wnll be carried out for the alternative proposed at the prevmus stage A
f nancial amlysns w11] bc camed out for lhe proposcd pro_]ect formation

102 PROJECT IMPLEMENTATION SCHEDULE

10_.2.-1' IMPLEMENTATION PROCEDURE |
(i ) Overall Implementauon Schedule

The Nam Nglep 1 HEPP wnll be 1mplcmcnted m four stages Phase 1¢ to Phasc 4 of Ihe followmg
) events to be accomphshed aﬂer the feasmlhty study of lhe Pro_lect ‘

Table ID ! Implememauon Schedule in Four Stages |

Phase SR I(ems L SR . Contents e
* - . | Financial arrangement for the "~ | Financial arangement for the implementation of lhe ijecl in -
construction and selectionofa . | the Phase-1 will complete by the end of 2001, and start the field
Phase-1
i consulting firm for the engmeenng investigations and appoint a consulting firm for making a
services -~ L - | definite plan of the Project with detailed designing. =

The Phase-2 for the filed investigations will start from the -
begmmng of the dry season: the late 2002, and the review of the
previous studies and detailed design will start from the end of
2002 and complete by the middle of 2004.

R Ficld lnvestlgatlons and detalled i
Phase-2 | design of the Project with review of

the feasibility studles o :

: o - | The Phase-3 the pre-qualification and tendering for selection of
Phase-3 ' Selectlon of the contractor wnth lhe - the constructor will start immediately after approvat of the
tendenng for consirucnon - " | project design, and the notice to proceed will be 1ssued to the -
- ST ool | selected contractor by the end of 2005, - - v B

The construction works in the Phase-4 i is schedu!ed to start early

Phase-4 Const_ruclllon_ works : S | 2006 and comp]etc by the end of 20]]

| (n) Orgamzatlon of I:sxccutmg Body

j’lhe Prolect may be lmplemented by an mdependent BOT (Bulld Operate-Transfer) power

: devclopment company (heremaﬂer referred to as “the Nam Ngiep-1 power-company” or * the
. power-company™), which is orgamzed by the private sector and international ﬁnanclng
. mstituttons The Nam Nglep 1 poWer-company makes mdependently fi nancml arrangement for

}ICANMT_}{:Gi_EP-I HEPP s 03 S L T ?ﬁbm¥>'2000
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implementation of the Project.
(i) BOT System

The project implementation costs may be slnred by the respectlve partner of the power- :
company; the dam components by the intcrnational financing institutions and power generatmg
components by the private sector. :

The Lao PDR Government will grant the power—company hlS renew'tble hcense to blllld and

operate the Nam Ngiep-1 power plant for an initial 25 years from the start of commercial
operation. If the license is not renewed, all plant facnlmes will be transfcrred to the Lao PDR :
Government once the license has expired.

The power company will constgn the ElCCll‘lCllC Du Lao (EDL) who is one of the f'mancmg
partners to conduct operation and maintenance of the power plant for the mlual 25 years.

(iv) ' lntancral Arrangement and Selectlon of Consultlng Flrm

The power- company makes arrangement of the prolect budget allocatlon mcludmg loans ele.

The external loan arrangement including appraisal by the financing agencies, pledge of loans or

_ exchange of note, and signing of the loan agreement is scheduled to complete by the end of |
2001. ' . o i A

Immcdialely after the loan agree'm'ent the power-company will staJt ficld .inve'Stigat-ions to
increase accuracy of the site topographic and geological conditions, environmental aspects, etc.’

and constgn a consulttng firm for reviewing the prewous studres detatled desngnmg and
supemsmg constructlon works of all facnhnes of the Pro_]ect '

v Pre-constnjction Activities
T he pre- constmctton actnvnties may trace the followmg ttme schcdule

Table 102 Tlme Schedulc for Pre-Constructton Actwlhes K

A=
M

Actwlttcs | Period S0 Start - - End
1. - Field Investigations = - ..~ | 9 months | Oct. 2002 - = Jun 2003
2, Delailed Design 070 - T T
2-1 Review of previous studies - { 6 months { Dec. 2002 - May2003
2-2 Detailed design - | 6months | Jan. 2003 - Jun, 2004 -
3. | Pre- qualification o RN Bt PSR
3-1 Advertisement =~ . - | - Tl 2004 |- o w0
3-2 Pre-qualification ~ -~ ° - | 5 months Aug 2004 | Dec. 2004 -
4-1 - | Bidding - - = - 3 months Jan 2005 | Mar. 2005 -
4-2 Bid Evatuation = -7 =] 4months | Apr. 2005 - Juk. 2005 -
4-3 Negotiation and conlract - 3months | Aug. 2005 | Oct. 2005 - -
5. Nouce 1o Proceed el - Dec 2005 I ER T

']entatwe tnne schedule for the stage of prc constructlon is as shown ll'l Flgure 10 2 beloW' : o
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Fited lnvestigation

Detsiled design

Advenisernent

Prequalification

" Bidding

Bid evaluation

] ) N
© Negotiation and contract signing

Notice 1a Proceed

Cet-02

Now02

Jan+03

Apr03

Jun03

Aug03

[ Bek}

Novs03

Jon=04

Mar-04
D omayas ||
Jul0d -
Sep-04

Nov-04

Jan-05

Mar-05

May-05

Jul0s

Sep-05

Now05

.' (\n) Constructlon Works

After conclusion of the contract between the power-company and the contractor, the notlce 10
proceed (NTP) will be issued to the contractor to start the construction works at the beglnnmg of
2006 The constructlon ttmc schedulc is tentanvely planned as follows: :

e ‘T_ab_le l_0.3 C_onst_ructton Tr_me Schedule for Major_WorLs _ |

:No. - | > Structures - Construction Period
R Diversion tunnels -~ | Early 2006 to Mid. 2007

2, Main dam R Mid. 2006 to Late 2009

3. Spillway - - " | Early 2006 to Mid. 2009
~ 4. - | Power waterway - | Mid. 2006 to Late 2008 _

5. Ponerhouse L Mtd 2006 to End of 2011

_ Fhe constructron works wrll take about 5 years from the NTP and commrssmnmg will be at the '
1 Vbegmmng of 2012, Tentatwe constructlon llme schedule in shown in }'lgure 10.3.

R 10,2.'2, PROCUREMENT PLAN |
a _'.'(i-) : General

'Frgure 102 and Flgure 103 show the time allowed for the 1mplementat1on bcmg only 108
- months; 30 months for pro;ect desrgn 18 months for pre constructron procedures and 60 months
_for constructlon : . . . R :

E Fhe schedule is very trght taklng into consrdcratton the scale of the development and the .
: workslprocedures in 1mplementat|on Therefore, the detailed destgn for the Project should be

. started as early as possrble and the contract for engineering services ‘should cover full period

) '_ from the desrgn stage to the construchon stage to reduce nsks of delaymg thc scheduled power_
- commtssromng date L ' R . _ .

o - (n) ; Fleld Investlgatlons S

: _ "Prror to the commencement of the detalled de51gn of the Pl’O_]CCt the field mvesugattons wrl] start :
o for (he followmg ' - :
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Table 10.4 Contents of Field Survey before Detailed Design

No. Survey Surveyed Contents . Remarks
1. Topographic Survey a2 L : :
i-1 Topographic mapping; main dam site, power intake
' site, diversion tunnel intets and outlets, up and _
downstream portals for power walerway, penstock
line route, powerhousg site, re-regulation weir site,
resctilement sites
1-2 Longifudinal section surveys along the tunnel routes
-3 [ - Cross sectional survey for the Nam Ngiep River
downstream of main dam '
1-4 _ : .| Longitudinal and cross section surveys for materlal
R borrowmg and quarrylng srtes
2. Geological Invesligation :
2-1 3 SR Core boring
2-2 - K Packer Lugeon test in rock :
23 : Lo Electrical resistivity prospecting along lhe tunnels
' 7| and powerhouse site
2-4 o © oo | Seismic refraction survcy along dam s1tc and tunnel
S T routes
2-5 L & | Test pitting and augcr bormg
2.6 | L : Property test on eimbankment materials
227 | e e e e Test on concrefe malenals
3. Environmeatal Investigation : : '
3-1 SRR Nahonal pollcy and legal context developed b)' N Through an overall
- S e i - | GOL. < | reviewand
32 oo | Present natural and social condll:ons in and around examination of the
': LT e T the Projectarea = - - : = results of the previous
3-3 = ' S | Natural and social impacts of the PI'OJECl ' EIA, the final
34 s - - | Prospective impact mitigation measures - -~ - | environmental
3-5 S S Compensation and resettlement plan_ - - ~. | investigation for the "
36 oo o | Environmental management plan including publlc - | Project will be
IR R G consultatlon and partrcrpauon programs ©..- - | performed.

- (111) Selectlon of Consultmg Flrm

The power-company will procure an mtemalrcnal consultmg ﬂrm in accordance wrth thc
guideline of ﬁnancmg mstrtutlons for engmeermg services durmg the rmplementatlon of the
'Pl’OjeCl : s

: The scopc of the engmeermg services wrll be dwrded mto three categones (a) detarlcd desrgn

and preparation of tender documents, (b) assrstance to the power-company m tendermg
procedures and (c) construcuon managemcnt B

] (iv ‘ Detalled Desngn and Preparatlcn cf Tender Documents -

B ‘a..' g Preparatron cf defmrtwe plan W1th detarled desrgn R RS

The deﬁmte plan aims at rev1ewrng and Justlfymg or modlfymg the proposed devclopment :
features of the Project including the development layout plan, locations of the project structures, -
' routes of the tunnels, progress of the resettlement plan, the enwronmental managcment plan etc
~ The study includes: - S : :

Revrcw of exrslmg data mformatlon prevrous studres reports etc rclated to thP Pro_lect
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- Reviewand analyscs of the results of topographic survcj and geological investigation
- Hydrological analysis

- F mal layout of the Project

- Dnnensronmg and stabllllylstress analyses of the Prolect major structures

- - Construction plannmg on the procedure/methodology and the time schedule ~

- Dctalled project cost estlmate

b. Preparation of tender documents

The tender documents will be prepared based on the outcome of the def'mmve plan study The
 preparation of the tender documents includes: . : :

- Prcparatlon of tender desngn for all prOJect facmtnes, and preparanon of deign report

L Preparatlon of pre quallﬁcanon documents with’ evaluatlon crltcrta for 1ntemat10nal
: competmve blddmg (ICB)

- Preparatlon of tendcr documcnts with cvaluatlon criteria for ICB mcludmgthe foilowmg

- Instructions o Bidders o ' '

‘7'CondmonsofContract Sl _ o R N

- ‘Emp!oyers (power-company s) requirements 1ncludmg scope of works stendords,.
: spemﬁcatlons desrgn cntcna,program of works etc o - -

- - Bill onuantltles

o Letter of Acceptance o E

- 'Forms of Tcndcr and Agreement

. Tender Drawmgs ‘

(v v) - Assnstancem I' cndermg Procedures R
.The assrstance to the power company in the tender procedures mcludes
a. Assistance in pre quahﬁcatlon for seleeuon of blddet’S
- prequahﬁcatlon callmg ' : -
- pre-quallﬁcatlon evaluatlon and
.- "selecuon of lhc qualrﬁed bldders
b. Assnstance in tendenng for selectlon of a contractor
L= ;ssuance of tender nottce L s RO
o _answers to btdders questlonnanres dunng the tendcr penod o
_-' pre-bld conference and s1te visit with bldders L '

B _} - openmg of tenders, tender evaluatton and selectlon of the lowest evaluated bldder for _
contractaward S : ST

. contract negottatlon wrth the successful blddcr and
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- contract signing

(vi)  Construction Management

The consulting firm will act as the Employer’ s chrcsentatwe for the followmg

- Pre-construction review and approval/dlsapprova] of des;gn and construction documents
including all drawings, calculations, computer software, samples, patterns, models, operation
and maintenance manuals, and other manuals and information of a similar nature, to be
submitted by the contractor

- Quality control of the contractor s construcuon works -

- Progress control of the contractor’s construction works mcludmg lssuance of the nouce to
proceed, takmg over certificate and performance certificate

- '_ Payment control to the contractor mcludmg 1ssuance of mterlm payment cemﬁcate and ﬁnal
payment certificate - :

- Vartatlon order o o
- Evaluatlon of results of test on complelton

- Asscssment of contractor’s ctaims for extension of complet:on time and contract prlce
adjustment (especially, evaluation on unforcsccqble sub-surface condmons)

_ < Prepamtlon of monthly pro;ect status report and pmject completlon report .
- Enwronmemal lmpact monltormg

- Resettlement progress monitoring

10.2.3 CONTRACT PACKAGE
The construction may be conducted \mdcr one- package contract system to execute the entlre' :
construction works by one general contractor, for which a reputable contractor will be selected

through an ICB in compliance with the guidelines of f'mancmg institutions. This would also help
to reduce risks of delaying the pro;ect commlssmmng in the tlght 1mplementatton schedule

" JICA NAM NGIEP-1 EPP LT 0.8 T T e Fobray2000
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11.  RECORDS ON WORK PROCESS

Partlculars which are not mcluded in common reports, such as holding of Enwronmcntal

o Assessment Commitlees, General Workshops and Site Workshops, execution of natural-social

* - environmental survey works under the local contract, on-the-job training for HPO staff, etc. are

compiled here together with the photographs taken during the past 6-time field investigations.

- . The table contents of the totally 5-volume of Supporting Reporis and the scope of works for the
respective team staff with a man- -month table are also compiled here.

SIRE ENVIRQNMEN_TAL ASSESSMENT COMMITTEE (EAC)

ll 1. l BACKGROUND AND AIM OF EAC

- In usual JlCA studres JICA entrusts all the works of envrronmental assessments (o a study team
including formulating methodologies, rmplementauon of surveys and analyses, and drawing
“conclusions. There has been strong social needs to review the technical validity of survey and '
evaluation methods for environmental assessment studies by a third party. JICA organized an
Envrronmental Assessment Committee (EAC), which is mdependent from the aclivities of the
Study Team and posrtloned as a technical advisory group for the Study leam JICA was

e responsrble for provrdmg necessary costs and appomtmg committee membcrs

“In organmng EAC and startmg :ts actwrtles JICA has dcf'mcd that the posmon of EAC is

" limited to the JICA’s advisory body as ‘shown in the Supporting Report (V) 2.1. - The above

definition has been fully understood by all members of EAC. For the technical support to EAC,

- JICA nominated, as one of the members of EAC, a technical advisor specializing in hydropower -
- planning. He also has a duty of supervising the Study Team and its works, The members of
~_EAC consist of both experts in this country and experts in forergn countries. The technical
-+ advisot chaired EAC so that each member can exchange opinions at neulral positions. The

 technical advisor was also responsible for compllmg the commiittee report. EAC discussed the
7 study pohcy and process from a teehmcal point of vrew and prepared the reports, results of
,_wlnch were reﬂected in the Study : Sl - R

g JICA made clear that each Commtttee member mcludmg the techmcal adv:sor should maintain
'Vthe following three (3) charactenstlcs (i) Commlttee has no authority for the 1mplementatlon of
- the Study and no responslbllity for the results of the Study, (i) all comments from the
' -Commlitee are not to be referred dlrectly to the Study Team, and (iii) formal opinion of the
T Commlttce is prmcrpally limited to the contents of the Commlttee report and teclmlcal advrce
'made at each Workshop, and all others are regarded to be prlvate oplmons ‘ : .

U MCANAMNGIEPAHEPP -7 Lo i e e e February 2000



FINAL REPORT (MAIN REPORT) . Chapter H : Records on Work Progress

The nominated members of the Committee arc as listed in Table 11.1.1:

" Table 11.1.1 List of EAC Members and An Advisor

Specialized Subject : Gcology .
Member ' ‘ )
1. (Ist-3rd) Name(NauonalllylAchSex) Daiei INOUE (Japanese 52 Male)
- | Firm/Position . Dircctor, General Research Institute of E Iectrlc Power Industry
: Specialized Subject - - : Natural Environment
2. ?;I:lm;;fj; ' Name(NauonalllymgelSex) : Donald L Graybill (USA, 55, Male} -
' .+ | Firm/Position .+ President, GCP International Inc.
_ : Specialized Subject . - : Social Environment -
3. :’::S]be_r; Name(NauonahlylAge/Sex) : _Khamphaeng Ketavong (Lao PDR, 59, Mate)
. - | Firm/Position -~ : Deputy Director, Institute for Cultural Researches
- ' : Specialized Subject .~ ; Social Environment . :
4. gzg]gig) Name(NauonahtylAgelSex) : 3 Thongsy Bountlnpangno (Lao PDR 40 Femalc)
o Firm/Position .. . ¢ Lao Front for National Construction

_ oo Specialized Subject - : Natural Environment -
5. ?-;l:lr)n bc.r_ Name(NalronalttyIAgelSex)_ ' _:' Bounlhong Kaysida (Lao PDR, 47, Male)
: © | Firm/Position : Deputy Director, Department of lorestry

.. | Specialized Subject .- " : Natural Envitonment ... :
6. gﬁg]g:’) Narne(NationalitylAgeISex)_ : Vean Vongphet (Lao PDR, 42 Male)

- .7 | Firm/Position " - : (NBCA & Water Resource)
Sl -" | Specialized Subject - " : Resettlement Planner ST -
7. ?’;ﬁg‘gig) Name(NatwnahtylAge!Sex) : Songhoua Vangvonxay (Lao PDR 53 Male)
N ] Firm/Position . " : Prime Minister Office, Rural Developmem

.-~ ' | Specialized Subject ~ . " : Hydropower Plan © s
8. 3‘::';:‘;) Name(\latlonahtylAgeISex) Hayao ADACHI (Japanese 62 Male) -

R F1rmfPos:lmn s .+ Japan International Cooperation Agency ~ .

11.12 EXECUTION OF IST EAC MEETING
(1) - General

" The first Environmental Assessment Comrnittee.nieet‘i-ng was held in Vientlanefrom November
23 to 25, 1998 for three (3) days, prior to the first General Workshop. - The main topics of the
~meeting were general discussion on the plan of Environmental Impact Assessiment {EIA) Survey ,
.to be carried out for ten (10) months and dlscussrons on the report of Initial Envrronmental -
Exammahon (IEE) performed in August 1998. " The followmg reports and information were
' presented an inception report prepared in August 1998, a progress report / an EIA plan/ an IEE
report submitted in October 1998, OHP sheets and panels for the first General Workshop.

o Observers including the Study Team, the embassy of Japan \zllH as the counterpart JICA Lao '
- PDR ofﬁce an(l JICA experts parttctpated in the meetmg » o S

‘ EAC members mspected the planned reservorr area usmg a hel1copter wnh explanatxon from the L
" Study Team prior to the meeling. - The members attended to the 1st General Workshop afier the
" Commiltee meeting to collect- directly oplmons exchanged at the Workshop wnh the peoples .
concerned, Wthh would be helpful for approprlate advrce to the Sludy l‘eam NI

B Attend'mcc of the Commlttee meetmg and executron program of the meetmg are grven m Table S
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11.1.2 and Table 11.1. 3 respcctwely

Tablc l] 1.2 Attendance Ltst of lst Envrronmenlal Assessment Commrltce

No. Position - No. of Attendance Name (without title) ]
1. [ Counterpart (MI}1) 2 . | Sombone, Chansaveng ’
2. | EAC 5 Inoue, Graybill, Khamphaeng, Bounthong Adachi
3. | JICA (Tokyo) 3 Nagata, Fujiwara, Kobayashi -

4. ]| JICA (Lao PDR) 2 Masaki, Murashige, Sophonh
5. | Embassy : 1 Nagano (Secretary) -

6. | Study Team -~ ° - 4 .- | Araki, lkeda, Yon, Ragsdale '

Total 17 G -

Table 11.1.3 Execution Programs of Ist Environmental Assessntent Committee

Date Start Finish | ~ .. .-~ = - Subject - Sl e In-Charge |
Nov.21 (Sat) { 08:00 | -| 13:00 General inspection for reservoir area by helicopter Jointly
o [L09:00 | -] 09:20 | Opening speech (Introduction, Openmg address) | JICA
Nov. 23 {Mon) | 09:20 | - | 09:30 | Committee’s steering policy - - - JICA
(1st Day) 09:40 | - | 14:00 | Inception, Progress, IEE reports & Further schedule Study Team
- 11400 | -] 15:30 | Plan and schedule of General Workshop ' Team, HPO
Nov. 2 4' t'l‘ue) 09:00 - | 13:30 { Advice from Commtttee members | Committee
@n d. Day) 13:30 | -] 14:30 | Discussion =~ . - - - Committee
1 14:30 § -1 17:00 | Report preparation by Commlttee SN ~ .| Commiltee
.. |.09:00 | -1 16:00 | Report preparation by Committee * - - - - - | Commitice -
Nov. 25 (Wed) | 16:00 | -| 16:30 | Presentation by Committee - - - : | Committee
(3rd Day) "1 16:30 | - | 16:45 | Discussion on further schedule N - | Study Team
| 16:45 | -1 17:00 | Closingspeech " .- - o o0 o L IICA
Nov 26 (Thu) 08:30 | ~| 16:30 | 1st General Workshop {Ist Day) .0 v Team, HPO

Nov 27 (Fn) 08'30 - 20 30 | 1st General Workshop (_2nd Day) © 7 7| Team, HPO
= (2) Mrnutes of lst EAC Meettng - S

The main programs of the EAC meetmg were the general e)tplanatlon by the Study Team by -
~ using OHP and questions and answers on the 1st day, comments from Commitiee to the Study o
~ Team on the 2nd day, and the explanatlon by Committec on his report on thc 3rd day At the
‘ meetrng, a lot of useful opmrons and advrce wrth experttse were grven s S

As for the resettlement plan whrch was one of major subjects the necessrty of partlcrpatlon of
~ Laotian specrahsts related 1o the ethnic problems was also discussed. The Committee’s report is
"comp1led in the Supporting Report (V)2.2 wrth answers from the Study Team Mam pomts
__drscussed in the meetmg were as follows : -

o (i) .. The members have generally observed that the Study Team has made' necessary efforts to
fulﬁll its tasks and duties menttoncd in the TOR and minutes. - The dlscussron was
concentrated on the scheduled ﬁeld survey and hydropower plannmg ' SR

o L) ¢ The Study Team reported that the furthcr Study would be proceeded based on three (3) .

. conceivable alternatives; high- dam (HWL.360m), middle-dam (HWL.320m) and low-
‘ _:_'kdam (HWL. 240) alternatives. The Study Team explained the number of people to be .
- reseitled for cach alternative: about 5,000 by the high-dam, 2,000 by the middle-dam, but -

7 no resettlement by the low-dam The Commlttee prrncrpally agreed w1th the above plans, o
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but suggested necessities of care for the __1nlddle-dam alternative whether it is
economically feasible or not. The Study Team explained that even the middie-dam
would secure a viable IRR though there still be no sufficient data for definite evaluation.

Sedimentation , _ _
(iiiy The Committee pomted out that a study on scdnnent issues is not enough But, the
- Commiittee also explained that the effect of sediment might be smaller than the other
Asian countries like China and Indonesia at the impression obtained by the inspection for
the existing Nam Ngum reservoir area by helicopter. The Commiltee added that

sediment flushing to the downstream of the dam may be dlfﬁcult due to the seasonal
storage regulanon m reservorr R :

(iv) . It is concerned that sand transfer to the downstream wnll be mterrupted and the
downstream riverbed will be scoured, which may adversely affect for a long time
facilities along the river and agricultural lands developed around the river mouth. It is

: generally observed that a flood intensively deposits sand at the upstream end of reservorr e

- due to sudden decrease of flow velocity. This is called back- sand phenomena which may -
" cause water level rise in the river. Detailed studies and analyses should be made based
‘on the observed data on sedimentation in the field investigation. For the downstream

- areas, costs of sufficient counter-measures such as bankmg, slope protectlon etc. along '
" the rwer should be included in the prolect cosl. : o

) Discu'ssion was also concentrated regarding resetilement of people in the inundated areas. °
.. The decision whether inundation of the Thaviang Sub-District is avotded or not, is
subject to the result of an economic analysrs for the scale alternatives and intention of

local people. It is necessary to grasp preciscly such local optmons through a
questionnaire survey. When the reselilement plan is drawn up, various alternatives

~ should be provided and direct conversation with the people is mdtspensable Although .= = -
- certain financial supporl is required for environmental mitigation measures 1ncludmg AR

'resettlemcnt the most essential point is to establish sustainable plans meeting the
people’s real requirement. To facilitate preparatlon of proper plans, it is important to -

" mobilize specialists of agricultural sector and remforce the Commlttee wrth Laotran =

2 spectahsts for resettlement plan

(vi) Dlscussmn was made for envrronmental issues in the downstream area of the dam
© " including the necessity of a re- regulating pond. MIH pointed out the followmg regardmg

operation hours which was related with discharge to the downsiream arca; it ‘was St

- necessary to review proposed an 8- hour peak operation since a 16-hour operatlon was -

_requested from EGAT in power purchase negotiations for Nam Theun 2 HEPP to cope,' : |
with the medium peak load in Thailand. Howevet, the Committee expressed a different =~ -

opinion that an 8-hour peak would be advantageous from a Iong—term view, taking into

' consideration future change of power market with economic deVelopment in Thailand, as SR

. the same (rend had been expenenced in Japan in the course of economlc development

(vii) - Maters on ﬁshery ancl ﬁshes were dlscussed The Commmee suggested that addmon of g

Ca ﬁsh specrahst is necessary, as survey of rare ﬁshes is lmportant The Study T eam "

. JICANAMNGIEP-THEPP T -4 ,' LR Februay 2000



FINAL REPORT {MAIN REPORT) - ’ Chapter 11 : Records on Work Progress

- explamed that specialists would be employed as required on a short-term basis during the
ficld environmental survey. Necessity of the following studies was also pointed out:
shortage of downstream water during initial impounding, function of re-regulating pond
‘management of riparian water supply for the downstream, rural electrification by using

 re- regulatmg facrhttes ete. :

Backwater_from_the_MekongRtm

(viii) The problem on backwater from the Mekong Rrver to the Nam Ngrep River was brought
: up. The water of the Mekong River often inundates Vientiane City developed on
EL.180m. Therefore, it is possible that backward flow from the Mekong River goes up
to the Nam Ngiep River, even if the Nam Ngiep river basin has no rain. If timing of
discharge from the Nam Ngiep powerhouse coincides with the backward flow, it is
- concerned that the backwater inundates the villages along the Nam Ngiep River.
" Moreover, it is reqmred to check the hydrological data since there is a possibility that the
- ‘water level gauge record at the station downstream of the main dam has been influcnced

- by the satd backward ﬂow '

_ (3) | EAC Report and Study Team s Comments o

The Commrttee s report in whrch the comments and advrce of the respectrve member were
summarrzed was submitted to JICA and JICA handed it to the Study Team. The answer and

L ‘countermeasure in response to the recommendattons made by the Committee were compiled in

. Supporting Report (V)2.2. . It was distributed to each Commiltee member after gelting
“concurrence of JICA and GOL. These report and eomments were drstrtbuted to the Embassy of

- Japan in Lao PDR JlCAILaos ofﬁce and MlH

- The Commrttee s report and Team s comments were treated as open documents and were opened

B o to the pubhc in the 2nd General Workshop in June 1999

113 EXECl['J_VTI'(')N" OF 2ND EAC MEETING
) (l)___ General

- 'lhe 2nd Envrronmental Assessment Commtrtee meetmg was held in Vtentrane from June 4 to 8,

R 1999 for three (3) days prior to the 2nd General Workshop. The main topics of the meeting were

explanations and discussions on the Interim Report submitted in March 1999, and comments

© from the Study Team on the 1st EAC Report. Except the said reports the following reports and
. information were presented the Supporting Report on the Interim EIA Report by the Study
T Te¢am and the EIA Interim Report by the sub- contractor. The latest data which was obtained

" after submitting the EIA Interim Report was also presented Explanatrons were performed with

o i OHP sheets for the 2nd General Workshop

: .- ObserVers meludmg the Study Team MIH as the counterpart JICA headquarters JICA/Laos

" office, and three Laotran facilitator and interpreters for the Workshop partrcrpated in the meeting.

L Two Laotran commlttee members were replaeed and a Laotran resettlement plan speelaltst Jomed

o ;__'T'Attendanee to the Commrttee meetmg and executron program of the meettng are grven in Table
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]1 1.4 and Table 11.1.5 respecuvcly

Table 1. 4 Attendancc List of 2nd Env:ronmental Assessment Commultee

No. Position No. of Attendance | - - - Name (without title)
1. | Counterpart (MI11) 4 Somboune, Voradeth, Chansaveng, Sisoukham
2. 1EAC - 6 Inoug, Graybill, Thongsy, Vean Chant)' Adachi -
3. | JICA (Tokyo) 1 .| Kobayashi :
4. [ JICA (Laos) 2 Masaki, Murashige, Sophonh
5. | Study Team © 4 Araki, Ikeda, Yon, Ragsdale
6. | Others (Observcr) Lt 2 Facilitator&lnterpreter for Workshop
' l‘otal DAt T C e " _
_ Table i1. l 5 Execuuon Programs of 2nd Enwronmental Assessment Commmee
Date Start Finish Lo - Subject - - : In- Charge
- S 1.09:00 | -] 09:30 Openmgspeech (lmroductlon Opening address) JICA
.Jun 04 (Fr.i). 09:30 | -} 10:15 { General explanauon oflhe lntenm Report | Study Team
. (llst Day). 10:15 | -] 10:35 | Discussion - .7 S Commitlee
R 10:35 | - | 15:40 | Presentation of the lmenm Rep_on P Study Team
~ ] 15:40 { -| 16:00 | Discussion - s ; .| Commiittee
Jun 0,} .(l.\.‘lon) 09:00 | -] 09:10 | Discussion @ -~ - - R Commlttee
: (in d Day) 7 1.09:10 | -1 11:30 Adyice from Commmee members - o | Committee
- 14:00 | -| 16:00 | Report Preparation by Committee -~ - -~ Committee
Jun. 08 (Tue) 09:00 { -| 09:40 | Report Presentation by Commlttee R Commitice
(3:rd Day) Y 1 09:40 | -] 09:45 | Comments by HPO R HPO - ;
: 09 45 - lO 30 Dlscussmn on further sehedule Coeasso 0 Study Team |

. (2). : :- Mnnltes of 2nd EAC Meetmg

- The 2nd Commlttee meetmg was held in Vlentlane by the ﬁve (5) commlttee members, the four ,

"~ (4) Study Team experts chaired by the technical adviser. . The main programs of the EAC

_ meeting were the general explanatlon by the Study Team in the Ist day, comments from
Committee to the Study Team in the 2nd day, and the explanatlon by Commlttee on hls report in
~ - the 3rd day. Mam pomts discussed i in the meetmg were as follows o Lo

() . Aﬁer presenlatlons by the S‘ludy Team the Comnnttee generally recogmzed that ﬁcld '
' surveys and data collections by the sub- contractor were carried out properly. - “The
© committee members expressed their expectauon that the further analyms based on survey
 results and collecied data \V0uld be made and mcorporated in the l‘mal Report to be '

s submltted in January 2000 > : SEET SEANIE :

E _I" e !. o Resetd : e

() - DlSCUSSIOl‘lS in the Commlttee were made based on newly obtamed detalled elevatlons in '_ ’
- the reservoir area and survey data of requlred number of people for resettlement The SR

- survey results showed 1,207 people in 4 vnllages below EL.315m, 2,417 people in 7__‘

~villages in the densely populated range of EL.319m~EL.335m, 851 people in 3 vﬂlages . o

o coin the range ‘of EL.335m~EL.360m, and 729 people in 3 villages above EL.360m (the

: _ highest point at El, 368) Tot'tl populatlon related to resettlement is 5 204 people in 17
' fvnllages T : e Y '

(i) : HoWeVer the followmg questlon arose: whether such classnﬁcatlons by elevanon for
Lo 4 997 people hvmg above }:,L 3]5m Were meamngful 1n other words whether it was_ A

" HCANAMNGIEPIHERP - © 11-6 e
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meaningful to leave a part of the Thaviang Sub-District. This idea lead to only two

- alternatives: to keep water level below EL.320m or to inundate the Thaviang Sub-District.

'Economic Evaluation

()

W)

The Study Team camed out prehmmary studies on ])l‘Q]CCl scale optmuzatton and
economic evaluations. The study results showed power of 377MW, annual energy of
1,983GWh, and nct benefit (B-C) of US$151.2 million for the case of water level at
EL.360m, and power of 245MW, annual encrgy of 1,375GWh, and net benefit (B-C) of

- US$85.1 million for the case of Water level at EL.320m. The net benefit increases at

about US$66. 0 million by rise of water level. From an economical point of view, it was

_concluded to set the water level at EL.360m or above. As resettlement of about 4,000
- people is required in this case, mtcntlon of the affected people would be the lmporhnt

decisive factor

However both cases lndlcated economic mtemal rate of retum of less than 15%, whlch
implied a doubt of project feasibility. Since the economic cvaluation was based on

* several conditions including assumptions, further detailed studies were necessary. It is
noted that benefits applied to the economic evaluation were obtained from conslruction

~ and operation cost of thermal power plants (gas turbine and combined cycle) in Thailand.

i)

| B (:»"i:'i).

Dlscussrons were made regardmg hydrologrcal condmons wh:ch were the baSIS of the - -

above economlc evaluation. Especially, the most concerned i issue was that an inflow to =
" the dam was decreased al 78% from 208m/s in the Pre-F/S report to 162m*/s this time. -
“As a result ‘annual energy also decreased from 2 900kWh to 1,983kWh. - Such
‘modifications were made, because an estimate of annual average rainfall in the Nam _
Ngiep River catchment was changed from about 2,900mm to 2,200mm based on rainfalt .
estlmate in the v1crmty of Lao PDR studled for the Nam Theun 2 HEPP.

Though the Committee mcmber expressed a questron that the mﬂow estimate seemed too
pessimistic, the Study Team replied that sufficient data was not available to change the

results of Nam Theun 2 study, which took a comparatively long study period. The Study
~ Team also commented that the rainfall esfimate in the Nam Theun 2 study may be -

o somewhat conservatlve for the Nam Ngiep pr0ject because no rainfall data was available
o in the upstream reaches of the Nam Ngiep River. Further study would be executed after
* the new flow measurement records for 365 days were available in September 1999. Even

~ though the new ﬂow records would be ready, hydrological data would be still insufficient.

- It might be necessary to proceed to the next stage wrth two concewable cases: a
s pessrmlstlccaseandanoptrmrstrccase S ' S ‘

(vm) The techmcal advrser specrahzcd in" hydropower planmng ralscd an’ oplmon that

economic feasibility would be consrderably improved, if peak operatlon hours would be

| ':':':':{'4. ‘changed from the ‘proposed 16 hours to 8 hours. . The proposed peak hours were

determined, because the present daily load curve in Thatland ‘has a daytime peak and

. evening peak with almost the same level and EGAT intended to putchase power with 16
R hours peak The adviser explained that the shortage of an 8-hour peak power would
.7 oceur in a few years in Thailand consrdenng the power demand trend in Thaitand for the

recent 10 years He suggested studymg an. 8 hour peak operatlon, whlch was normally :
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(ix)

advsntagcous for hydropower plants. MIH commented that the idea seemed difficult 10
be applied, since the planned Nam Theun 2 plant (installed capacity: 900MW) aimed at a
16-hour medium-peak operation.

The Committec proposed to formulate the Project as a stage wise development and to

- study the economic evaluation for this stage development plan. The stage development

would be as follows: 377MW (casc of FSL.EL.360m) with a 16-hour medium-peak in the
Ist stage, and 754MW with an 8-hour peak in the 2nd stage. This idea was based on the
cconomic evaluation results. In financial evaluations to be executed in the next Study
step, the unit power rate agreed wnh EGAT became the project benefit. For realistic .

~ financial evaluations, it would be necessary to assure peak power supply with 90% to
" 95% reliability so that EGAT could recognize peak power kW- value assumed in the

Study. Therefore, the following issues would raise: increased reservoir capacrty of re-
regulalmg f'rcrlrtres and relnbrlrty of hydrologrcal data - '

x)

For the alternative of water level at EL. 360m the cost for environmental mitigation

- measures and compensatton including re-regulating pond, relocation roads, and
. resettlement from reservoir area were estimated at about US$25 million (about US$14

million for resettlement cost), which was 5.1% of total construction cost of about US$577
million. The Committee was not willing to agree to the amount. Though the Study Team
cxplamed that compensatton cost for resetllement is difficult to exceed significantly the -

~ amount shown in the Government regulatlons and other projects, the Committee felt the

"_cost was under-estimated from a viewpoint of “profit retum to local inhabitant™. It was
recommended to implement detailed countermeasures against issues raised from EIA

.~ considering contnbutlons to rural development of vicinity of the river basin. Conceivable

(xi)

(xn)

countermeasures were to establish a river basin conservation fund, to develop road .

networks, and to provrde social mfrastructures for surroundmg villages (roads and

' transportation, irrigation and fishery faciities, electrification and telecommunications, :
- and public facilitics such as hosprtals movre theaters sports grounds hbranes, and '

rehglous facrlrtres), efc.

, Many oprmons regardmg compensauon for resettlement were presented mamly from the '

_ Committee’s rescttlement specialists. The resettlement plan should include arrangement R
“of means for livelihood for resettled people such as agriculture wrth rmgatlon fishery in . -
new reservoir, and forestry near reseltlement site. Dr. Graybill, one of the Commrttee

members, mtroduced an cxample of ﬁshery development in lndonesra

Other ideas were presented from Laotian specrailsts Consrderatlons should be made to "
the relatronshtp of respectrve families, people belongmg to minor races, and people

- having land in the reservoir arca and not seftling permanently. Mr Somboune of MIH -
“suggested that the resettlement site should be selected near the reservoir. It was also .-
. discussed that some options of a resettlement site should be planned so that the people SR
could select their favorite site. Further mvcstlgattons for site selection and presentation - -
of clearly understandable visions mcludmg an 1llustrated resetllement plan would be . o

S necessary

'l ey B

(xm) Dr lnoue, one of thc members, commented on the tmportance of dam desrgn and )

_construction and necessrty of careful conSIderatlons in geologtcal mvestrgatlon plan E
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explaining the srgmﬁcant d"tl‘l] helght in casc of higher FSL, whlch includes the
excavation of river deposits. If the dam hclght exceed more than 200m, it may be one of
the highest concrete faced rockfill dams in the world. He also gave his attention to the
open cracks in the basement rock at the higher elevation of the left bank, which would
cause increase in excavation volumc and constructron cost related to cconomic evaluation
of the prolcct

3 FAC Report and Study Team s Comments

T he Comnuttee s report in wlnch the ‘commients and advrce of the respectwe member were
summarized, was submitted to JICA and JICA handed it to the Study Team, The answer and
~ countermeasure in response to the recommendations made by the Committee were compiled in
Supportmg Report (V)2.3. It was distributed to each Committee member after getting
~ concurrence of JICA and MIH/HPO. These reports and comments were dlstributed to the
- Embassy of Japan in Lao PDR J iCA Laos of’ﬁce and MIH. '

__-_._The Committce s report and Tcam s ‘answer were treated as open documems and would be
' _opened to the publlc in the 3rd General Workshop in December 1999.
BRIRE “THE 3RD EAC MEETING -

__(l_) General : .'

._'The 3rd Env1romnental Assessment Comrmttee meetmg was held in Vtentrane same a5 the 2nd

o " General Workshop, from December 3 to 8, 1999 for four (4) days prior to the 3rd General

- Workshop.” The main topics of the meeting were explanatrons and discussions on the Final

- Report (2nd Draft) submltted in mrd-NOVember 1999, and comments from the Study Team on

the 2nd EAC Report. Out of the said reports and its summary report, the following reports and
__ documents were also presentcd as the Supporting Reports on (i)First EIA Report, (ii)Preliminary
Environmental Management Plan, (iii)Preliminary Resettlement Plan, (iv)Records durmg Field -
N Investrgatlons 'Explanation on the above was made smoothly by a computer program usmg the
LCD prcuector and screen for presentatlon . : :

Bl Observers mcludmg 4- Study Team membcrs MIH as the counterpart .IICA headquarters

JICA/Laos office, a Laotian Gender expert appomted by the Study Team and a Canadian

: facilitator. The member of the Committee was six (6) persons same as the previous. Specially, -

- the reporting on the result of ficld investigation was made for the Thavrang peoples by the
- Gender speclallst In addltlon, the faclhtator of the workshop made suggestlon for the method of

. presentatron ,' ;-;_1

= ': -_ ‘Attendance to the Commrttee meetmg and executlon program of the mectmg are gwcn in Table .
- _11 1 6 and Table il 1 7 reSpectlvely s : : :
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Table 11.1.6 Al.tendance List of 3rd Environmental Assessment Commi_llee

No. - Position | No. of Attendance’ _ - Name (without title)
1. | Counterpart (MIH) -3 - - | Somboung, Chansaveng, Sisoukham
2. |EAC - 0 1 Inoue, Graybill, 'Ihongsy, Vean, Songhoua Adachi
3. | JICA (Tokyo} - : | Kobayashi
4. | JICA (Laos) 2 Abe, Hatsadong
5. | Study Team -5 Araki, Tkeda, Yon, Ragsdale, Kesone
6. | Others (Observer) -1 Facilitator at General Workshop
| Total 18 e P
_ . Table 11.1.7 Execution Programs of 3rdll_3nvironmental Assessment Committee - 7
Date Start Finish | -~ * ¢ el " Subject - - .| In-Charge
’ rl.)ec‘3 (Fr'i )' 14:00 | -] 14:30 Opemng speech (lmroducuon Opening address) - JICA .
. (ls-t Day). - | 14:30 { -1 15:30 | Explanation of Final Report (Draft) General | Study Team

16:00 | -] 17:30 | Explanation of Final Report {Drafl) i'lydropower Plan Study Team
Dec. 6 (Mon} | 09:00 [ -] 12:00 | Explanation of Final Report (Draft) Natural Environm. | Study Team
~ (2nd Day) - | 14:00 | -| 17:00 | Explanation of Final Repoit {Draﬂ) Socral Enwronm | Study Team

Dec. 7(Tue)) { 09:00 [ -] 12:00 | Discussion EAC
" (3rdDay) © 1 14:00 j-| 17:00 | Report PreparauonbyCommmee S = | EAC
S 1.09:00 -1 11:00 | Reéport Preparation by Committee - - 7.7 | EAC
Dec. 08 (Wed.) | 11:00 | -1 11:30 | Reporting by Committee = -~ - Co -1 EAC
' (4_th Day) : 11:30 | -1 12:00 | Comments byHPO : : o i HPO - -
' s 12:00 { - | 14:00 Lunchparly e e " LV EACHTeam |

(2) - Mmules of 3rd EAC Meetmg

 The 3rd Commltlee meetmg was held in Vlentlane by the ﬁve (5) commrttee members lhe ﬁve ‘
“(5) Study Team experls lncludmg a Gender specialist chaired by the technical advrser ‘The main -

- programs of the EAC meeting were the general explanauon by the Study Team in the 1st and

. 2nd days, comments from Committee to the Study Team in the 3rd day, and the explanauon by
g Commlttec on hrs report m the 4th day Mam pomts dlscussed m lhe meetmg were as, foliows

@ The EAC apprecrated for the Study Team, who has performed wrthout laek of the_
.. padticulars for the theme: EIA, resetilement plan, and prehmmary technical studies for
_ the above and completed sausfactorrly the presentatlon by using a modem technology

- The EAC also appreciated for the study on Gender issue by Mlss Kesone followmg the :
: _suggestrons made by EAC at the last commlttee meetrng - e

(i) Dr Graybrll (Natural Envrronmentallst) c0mmented lhat mfomratlon concemmg the".-"-. S

" natural environment of the reservoir does not ‘appear 1o provrde a strong basis’ for

_ choosing or avoiding FSL cases EL.320m or EL.360m. However, he pointed out, if the . -

- team proposed FSL. 320m, until detarled studies of the cumulative effects of backwater

" curves and sediment deposnuon prove -otherwise, Mr.” Adachi,” advisor of EAC also =
~ expressed similar concern and proposed further detailed’ study for determmatlon of FSL AR

© with adjustment takmg, mto consrderatlon these phenomena

(iii) Dr Graybrll also recommended that detalled study for resetllemcnt should be made
. meludmg the af’r‘ected peoples m thc mcmber showmg the def‘ mte plan and candldate_ N
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sites. He pointed out for the selection of the site that the unexploded ordnance (UX0)
problem should be taken carefully into consideration.

- Back Sand Effect

(iv)

Dr. Inoue (Engineering Geology) explained that the sedimentation in the Nam Ngiep
basin is probably not serious problem assuming from the actual state observed in the
Nam Ngum basin. This opinion will influence srgmﬁcantly on the judgment of back sand

-~ effect at the reservoir upstream area.

Dr. Inoue gave significant recommendation on'geologic investigation for the next stage in
the light of current progress of the study. He emphasized that the EL. 320m reservoir
would be born from the 156m height dam, whlch was still classified into high-class dam,

" and suggested careful investigation on micro adjustment of dam axis, ‘weathered depth _

- hmestone exislence and deep crack to be found at the dam foundanon

© Resettlement Plan

(vi)

(vi_i) 7

- Mr. Venvonphet (Natural Envrronmentalrst) apprccrated for the team’s recommendatron
for the development of the medium scale (FSL.320m) from the viewpoint of the drastic
reductron to 1,200 persons of reseitlement. He pointed out the necessity of resettlement
program to be cooperated with the development plan of provincial and reglonal leVels
He also asked to give an attention to the UXO in the resettlement land. R

Ms. Thongsy (Socral anrronmentallst) polnted out that the resettlement plan wrll be
accepted with the effort of the frequent explanation to the peoples. She requested for the

improvement of the regional living standard and rural elecirification. In the preparatron ‘ -

- of the plan, she also advised fo establish careful vocational training program to the

" villagers concemed and to involve several agencies concemed such as Lao Front for

i Natlonal Constructron Youth Orgamzattons and SO on.

B _._-_(vi.it)

Mr. Songhoua (Resettlement Specrahst) also made the srmtlar request as Ms Thongsy
_ and added to the involvement of Lao Women’s Union for the planning. He emphasized

 that the resettlement plan should consider not only the techmeal aspects but also the local '

o reltglon of eaeh group of people to be resettled

‘V(is) -

Mr Somboune Manolom (MIH) asked permrssron to speak for the selectron of FSL and B

he expressed his concern about the result of financial analysis: 12,1% of the financial

. IRR worked out for the Nam Ngiep-1 on the condition of 6. 42c/kWh of the power tariff,
* - which was levelized for 25 years might be not feasible in view of the strong stand of That

- side in negotratron Although the agreed tariff for Nam Ngum series projects was
increase from 4.178¢/kWh in April to 4.372¢/kWh in October 1999, this tariff is of
* December 2006 including NG2 and NG3. On December 14, 1999, there scheduled to be

" held another tarifl negotratlon In' this negotiation, Lao PDR and NTEC will propose the '

- tariff 4.74c/kWh, but it is probably difficult to be agreeable for Thai side due to the . -

] recent lack of electricity demand in Thailand. Therefore, hopmg S. 78ckah for NG3 and

BRI 1__ 5 63ckah for NG4 are also drﬁ'rcult target m the negottatron

- perrod is taken into account. The Study Team planned to use 25% of soft loan, but the

FIRR should be more than 15% or 18% if possrble for safe when 25-year long coneessron.

. o remaining portion was planned with very hard loan of 12.5% interest rate, that is not -
R _understandable He explamed that the ordmary mterest rates of hard loan are not SO hrgh
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likely: 6% of LIBOR, 8% of OCR, 8.5% of ECA, ectc. and average ranges around §%.
Therefore, he advised that the large scale scheme FSL.360m should not be deleted in the
future stage and various studies such as resettlement plan, hydrological analysns ﬁnancrai
amlysrs UXO study, backwater analysrs, $0 on are to be continued. :

(xi)  Mr. Adachi, after showing his respect for the appropriateness of the project evaluation by
the economic analysis not by the financial analysis at this stage, pointed out the necessity
of the review on hydrological aspect and power peak toad duration of the Project, aiming
at further improvement in financial viability of the Project. He explained that Thailand
will meet in the near future a power crisis assuming from the recent changes: economic

~ situation is rapidly being improved and peak load demand is coming into sharp. He also
. added that the new power plant ‘requires 8c/kWh for construction, because the
. international market price of oil is now US$18 per barrel (US$15 used in this report).
Accordingly the time will come soon that the tariff negotntlon is made between the
- minimum 4. 372¢/kWh and the maximum 8c/kWh. S

(_xii) " The Study Team strongly recommended the seheme of FSL 320m puttmg the werght on
. .. the reduction of inundation scale, because the drastlc tmprovement of F]RR is not
expected by the developmcnt of the scheme FSL 360m. SR :

' (xul) 'Ihe EAC meetmg was closed wrthout consensus since the meetmg s purpose was not the

~ final judgement of the Project development scale. The execution plan for the next stage RS

- F/S will be drscussed between JICA and GOL after consideration of EAC meeting results. -
" Probably, therefore, the extent and scopes for the further lnvestlgatton and study of F/S
' "w1ll bc not lrmlted only for the medlum scale deve]opment : :

* (3) ) EAC Report and Study Team $ Comments .

It was requested that t‘ne Fmal Report shall be complled aﬁer the executton of addrtronal

- investigation on the economic situation in Thailand and Vietnam as well as alternative study on L
the project ﬁnanctng structure, Especta]ly, economic situation survey in Thailand is very .

important for assessment of the 1mplementat|on of the Project. Moreover, in addition to the
,mvestrgatlons for the implementation, this time is to perfonn a posmve promotlon exehangmg '
opmrons among the vanous orgamzatlons L : '

:The Commrttce s rcport in whrch the comments and advnce of the respectwe member were
“summarized, was submitted to JICA and JICA handed it to the Study Team. The answer and
countermeasure in response to the recommendatrons made by the Commrttee were comprled in
. Supportngeporl(V)24 R Vo T

.1he Commrttee s report and Team s answer were treated as open documents and would be ;

comprled in the Fmal Report to be submltted inF ebruary 2000
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