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(2)  Change in Water Quality

The change in water quallty downstream will reflect the evolutlon of water quality in the
reservoir as previously presented. Without mitigating infrastructures, it is most probable that the
‘water released downstream will be of low quality, hardly suitable for fish and other aquatic life.
Forced water re-aeration facilities and implementation of a ﬁshety intensification progtam are
strongly recommended. : :

7 4 6 LNV]RONMFN TAL COMPARISON BFl WLFN ALTERNA'I thS

Thc followmg Tablc 749 presents for each pr0]ect alternatlve the qmnttﬁcd mc_ltcators
discussed in thls report in or(ler to factlltatc the comparlson in the enmonmental ﬁeld

The envnronmental cﬂicnency of an hydropower prOJect may be measured by the number of ha of
“land affected and the number of displaced persons for cach MW of installed capacity. - The
position of both Nam Ngiep alternatives i is compared with several other pro;ects in the world and -

. prcsented in the followmg l*1gure 7.4.15. - o

747 CONCLUSIONS |
4The followmg concluslons may be drawn from the hrst bIA studles and 1nvest1gat1ons

(i) .~ Both the proposed l*SL alternatlvcs FL 360m and EL 320111 have the same dam site.
© . Consequently, the environmental impacts in the downstream area are very similar and do
~ not provide a significant basis for d]fferentlatmg the two (2) altematwcs from the
enwronmental pomt of wew s . D

(i) 'lhc large scale dam alternatwe (l'SL 360m) Wlll mundate exactly not only twice more -
- land (14,820ha) than the medium- scale alternative (FSL.320m, 7,390ha), but also three -
E)) times more cultivated land (950ha compared to 310ha) Almost 10,000ha of forest,
representing a potential limber volume of 290, OOOm are also ﬂoodcd by FSL 360m
- agamst only half of these values for FSL. 320m : Co

”(iii) : The clcarmg of reservmr is cfﬁctent to reduce the durat1on of low water quahty
= However, the clearing of the forest in the vast Nam Ngiep reservoir of 74km nay require

an immeasurable long time and huge cost, - " Therefore, it scems not economical and - .
realistic. The improvement of the low-water quallty at the downstream nVer strctch wﬂl PR

ltavc to be planned w1th some rc aerat1on famlltles R

'('iv) \Vlth the ﬂoodmg of the forest Laos wnll lost a potentlal for sequestcrmg the carbon N

. resulting eventually in a higher contribution to global warming, It represents a loss fora -

- potential selling of carbon credits to any industrialized nations. Based ona forest growth

- of 2 to 3 m¥halyear, the loss may be estimated at US$180 000 270 OOO/year for

_ I*SL 360111 and at US$88 000-130 000/year f01 FSL 320m

NCANAMNGIEPIMEPP o L Ted43 T o e s ebary2000



FINAL REPORT {MAIN REPORT) . Chapter 7.: Summary of €A Report
Table 7.4.9 Comparison of Alternatives
. . Allernative
No. k Components & Indsci'.csrs o Unit FSLEL360m |ﬁ7FSL‘.EL320m<_ -
). | RESERYOQIR - e : :
1. | FSL Area km? 1482 - 3.8
2. | FSL Volume - o Mill.m? 6,780 . 2,280
| 3. | MOL Level m_ - 338 284
4. FMOL Area km? 104 327
5. | MOL Volume (Dead storage} Mill.m? 3,689 627
| 6. | Mean Level m 342 306
7. | Mean Area km? 133 54
8. | Mean Volume Mitt.m? 5471 1548
9. | Mean Depth m ~ 414 281
10. | Reservoir shoreline at FSL - km 565 350
11. ] Draw down (DD) magnitude m 25 36
12, 1 DD arca (maximum) ha 4,420 4,110
13. | DD area exposed >120 days ha 1,200 2,300
14. | Length of river flooded e km 90 70
15. | Average river width in reservoir area m 80 80
16. | River area flooded : ha 720 560
17. | River area above reservoir ha 228 388
| 18. | Length of tribulary system dammed km in in2
19. | Area of ributary system damnied ha 2,100 2,100
20. | Average river bank width in reservoit m 50 - 50
21. | Area of river bank flooded - ha 450 350
22. | Controlied catchment area ©kmi? 3,700 3,700
1. | RESERVOIR FQRECASTS S o
i. { Hydraulic Residence Time (months) month 132 36
2. ] Arcal Hydraulic Loading {m/fyear} -~ mhyr 45 - 68.1
3. | Catchmient to Reservoir area falio - 25.0 -~ 493
4. | Duration of waler qualily problems S year 6 2 o
$. | Filling Period (no riparian refease} - month 15 3 :
6. | Filling Peried with RR of 20 m3/s month 16 3
7. | Filling Period with RR of 50 md/s meath 18 - 4
8. | Mean annual evaporation . Mill.m’ I 8
9. | Reservoir shoreline development - - 13.1 114
10. | Maximum lemperalure °c 29 29.7
11. | Minimum temperatore °c 21 214
12. | Phosphorus loading rate (gPIm’ly) - 0.449 0.962
13. | Ekeclrical éonductivily in fiture lake pSfom 46 - 62
14. | Morpho-edaphic index (MEI) - - 0.65 0.93
15. | Reserveir potential fish catch tonsfy o 160 95
16. | Reservoir potenlial fish yields kg/haly - 13 - 136
1L TLRRLSTRIALRESOLRCES O P s
1. | Forest area flooded -~ ha 9,780 4,910
2. { Timber slanding volume (30 m’/ha) ! 293,000 148,000
3. | Timber annual production (1.5 m’/ha!y) mily 16,500 8,000 -
4. | Open woodland ha 2890 1,770
5. | Distance to nearest (NBCA) km 14 - 14
6. | Area with imporant wildlife species ~ . ha 100 100
7. | Flooded biontass rapid dicay ‘000t 568 . 284
8. | Flooded bioimass stow decay -~ ~tons 7 2,140 - - 1,071
- 1Y, | DOWNSTREAM AREA AND CO\STRUCTIO\ SITES o T T R
| 1. | Length of river downstream - km 54 54
2. | Area of river downslream ha 880 880
3. | Area of river banks - ha 400 400
4. | flow change driest month (dam) - initial 3558% 333
5. | flow change wettést month (dam) initial 34% : 4%
6. | Villages along mer nos. “14 C 14
7. | Households - nos. 1, I32 1,132
8. | Population nos. 6473 - 6413
9. | Grazing Tand ha 19,116 19,716
10. | Buffalo -~ s 864 - - 364
1. | Caltle . nes. 936 o 986
2. A\erage Now \elocuy 3 nvs 0.2 0.2
13. | Population km @-10 (from dam s:te) nos. 785 185
[ 14, | Population km 10-20 & 20 30 :_nos. 0 : [i]
15. | Populationkm 30-40 -~ - nes. 3307 - 3,307
16. | Population km 40-54 - nos. 3,166 3,166
17. | Area for re-regulation pond ha - 240 - 240
18. | Area for dam construstion site & camps ha 150 150
19, | Area for guarsies and botrow areas - ha 150 - 1002
20 | Length of new access poad kme - 10 - 10
21. | Aréa for new accessroad < - ha 20 20
22. | Length of transmission ling - km 10 “Ho - o
23. | Area for ransmission line (ROW) ha 550 550
24. | Area for TL (land acquisition) 20 - 2.0

ha .
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v)

vi)

During operation, the water level of the reservoir will fluctuate, exposing draw-down
areas which may be developed for agricullure or grazing. For rice production, the land
must be exposed around 5 months. ' FSL.320m offers almost twice more arcas for rice

* cultivation than FSL.360m: almost 2,000ha against 1,000ha. Only a part of this area is

suitable for rice culture when considering soil quality and local topography.

The 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 quallty in the medium and Iong term. Afler the impoundment, as the intense
~decay of organic matter in the water which consume all the dissolved oxygen, it is

- anticipated that the water will recover a reasonable level of oxygen after only S5to 6 years
e for FSL 360m and af’ter only 2 years for FSL 320m ' :

) (;a'i)

However because of its depth, the reservoir wrll probably be strahﬁed wrth a 15- 20m
depth layer of well aerated water over a deeper water body of colder and anoxic water.
Turn over may occur during the cold season as observed in the Nam Ngum reservoir, but

- its magnitude has still to be assessed As the water intake is located most of the year
" below 20m from the surface, it is anticipated a release of low quality water in the
* downstream river, with impacts on aquatic life and population. To mitigate this impact,
~ appropriate facilities as multi ]evel intake or downstream re-aeration structure may be

: _ studlcd ina further mvestlgatron

. (v.iii}

o

. A re- regulatlon facrhty wrll be constructed below the tarlrace channel to regulate the ﬂow

~ over 24 hours, to avoid daily changes in river flow which could have resulted in hazards

- for the populalton and excesstve erosron of the nverbed

The average monthly ﬂow wdl be srgmﬁcantly ehanged at the downslrcam area: the dry '

- season flow will be mcreased 3 trmes and the wet season ﬂow reduced by 50% from

:f'present srtuatton S

(x)

:'::-. lmpacts on Iand at downstream wrll be lmnted to land acqursttlon for only lOkm of
- access road and 110km of transmission line. Compensatlon for the loss of land will be

5 provrded to the concemed populauon ]mpact is the same for both altematrvcs

e

' To mrtrgate the |mpacts durmg constructlon ﬁllmg of the reservorr and operatron stages
i a program of activity has been prepared in the Environmental Management Plan (EMP)

o The constltutron of an Envrronmental Management Umt ([- MU) is also proposed

U NICANAMNGIEPAHEPP < -
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1.5 FNVIRONMENTAL MANAGEMENI AND MONITORING
PLAN |

7.5.1 OBJFC flVFS OF THE PLAN

- lhere are two (2) objectlves in ihe Envrronmental Management and Momtormg Plan (EMP)
One is to provtde the framework for undertaking all the Environmental Protection Measurcs
(EPMs) recommended and related to direct impacts of the Pl‘OjeCl Aund the other is to establish a
~ monitoring of these measures throughout the life of the project, but with a special focus during -
the construction and filling phases The EMP also provrdes a basrs for evaluatmg the
_ perfonnances of the Project in earrymg out the l* PMs

7 These EP\/Is mclude the mmgatton measures, momtormg actrv;tles and studles for phystcal and
biological impacts of the Project. However, some compensatton measures of land acquisition in
- the downsltream area for access roads and power transmlssron lmes have been mcluded at this
stage of the study. T S L .

‘The EMP also provrdes a possrble mstttuttonal orgamzanon framework for 1ts 1mplementauon, '
dcﬁmng brleﬂy the roles and responsrblhtres of eaeh party : : L

. 7.5. 2 ]NS'I ITUTiONAL ORGANIZATION AND RESPONSIB]LI'I]ES
;:-lt is recommended that an Envrronmental Management Umt (FMU) be establtshed under the.
_ responsibility of the Executing Agency, to rmplement all the mcasures proposed in the EMP.

- The EMU will provide manpower for monitoring activities, and coordmatlon for study actwltlcs‘
subconiracted to GOL Agcneles or pnvate consultants SR o

For Upper level decrslon makmg, the creation of a Consultattve Commtttee is also recommendcd

VThrs Commrttee will provade advice and rccommendatxons in order to reﬂect some of the -

_ measures proposed by the national view and pollcy Some measures rcqumng pohcy orientation
may concern, for example, watershed managenient, creatton of conservatron areas, and N
partlclpatlon of thc PrOJect to Envrronmental lrust fund ' : : : o

The Commrttee wrll also provtde advrce durmg the course of the construetlon phase in case of - -

disagreement between parties, partlcularly for measures mvolvmg compensation or drrect effects
on the populatlon ' . : : . R e '

Itis reeommended that thrs Commntee be chalred by STENO as the agency responsrble for the

enforcement of the Environmental Law. = Other members should be representatlves of each: :

concemed Mlnlstry, together w1th Provmcral and Drstrlet representatrves

The Executmg Agency must ensure that the Pl’O_]CCt conforms wrth the envrronmental cnterra set i o
. out in the fi nal FIA and in thc Fmal EMP To successfully achreve thrs objectrve, t_he Executmg L

COMCANAMNGIEPAMEPP - TodT i T pebay2000
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Agency will appomt an anrronmental M'mager (EM) ona full time basis, for a minimum period
of 7 years (5 years of construction and first 2 years of operation). The EM will report directly to
the Project Manager. - The EM will act on behalf of the Project Manager in dealing with
- Government Agencies or other parlies concemed. He will represent the Executing Agency in the
Consultative Committec and will be responsible for maintaining good relations and
communication w:lh lhe local commumues and authorities.

The EM wrll have to carry out basic activities: Coordmauon supelvrslon monitoring and
reporting. The HM should be aqswtcd by a staff including at least: :

M a full time techmcal assistant from the I‘ngmeer snde to ensure appropuate coordination
wrth conslrucllon aeiwltles :

" (ii) | _ a water quahty specnalist in charge of supervrsmg momtormg and sub- conhactcd studies
| in thrs ﬁeld and o R :

(iii) a foresl specnallst 0 coordmate all the actlvmes rclatcd to land use, forest and biomass :
' nwentory 'md techmcal studrea in lhese ﬂelds

7 -Tcmporary stafl from govemment agenc1es and consulimg ﬁrms wrll also bc appomled '
: accordmg to necds . ‘ : : _ o

A close coordmatlon wrll be requlred wrlh STENO and wrlh CPAWM for aSpects dcalmg wrlh
- conservation and wildlife. Also, the same close coordination will be establlshed with the main

L Comraclor who wrll be requrred to appo;nt an Envrronmental Ofﬁcer

A tentatwe possrble orgamzatron dlagram is shown in Flgure 7 5.1.

L 7. s. 3 bNVIRONMENTAL MEASURES AND ESTIMAThD COST S

-The Envrronmental Measures proposed in this FIrsl LIA study are presented in thc followmg
S Tables 7.5. l and 7 52 wrth related cost estlmates : :

I -._7 5. 4 lMPLEMLNTATION SCHEDULE OF ENVIRONM[JN"I AL MFASURES

T he Il]lplenlentatlon Schedule of proposed Envrronmental Mcasures is presented in {hc followmg

'ﬁ_";Table753

o hcaweswemerwe 748 Ry
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Table 7.5.1 Enwronmemal Mmgauon Studles and Measurcs with Related Budget Estimated

o _ : . , . Duration | Uit Cost | 212! Cost Total Cost
No | . En\'irohméntal Meam.ires . Responslb!m l:.\ecul_mg of Activity | Estimate - ofPeriod | of Period
A * & Organism | | Ocganism {Us$) (Us$)
ST e e e ST T Gears) | WUSS) | pqi360 | Fs1320

Completion of E1A Study to International . HrO/
A1 Standards ' JNCAIGOL | ¢ neuttant ?
Al Monitoring of fisheries : . JICA/HIPO | Dept. Fishery 2 15,000 30000 30,000
A2 Aquatic Ecology surveys o NCAIPO Consulting 2 60,000 60,000 60,000
A3 Study on intensification of ﬁshenes in resery 01r area | A HPO Consulling 1 60,000 60,000 60,000
and in downstream villages
Ad Water quality mohiioring JICA/NPO Consulting 2 25,000 50,000 50,000
AS Water quality forecast study (reservoir modeling) JICA/HPO Consulting 1 60,000 60.000 60,000
Ab Study of sedimicntation and backwater effects JICAMIPO Consulting 1 100,000 50,000 100,000
Al Study and design of water re-acration siructures JICANPO Consulting 1 50,000 50,000 50,000
A8 Study for optimization of riparian release -~ - JICA/HPO Consulting 1 20,000 20,000 20,000
A9 Study for Downstream villages water supply ‘ JICAHPO Consulling I 50,000 50,000 50,000
AlD Land use study based on new aerial photos for - HCAZHPO Consul:ing RS 60,000 60,000 50,000
reservoir, access foadand TL. - - : : -
Al Land use study ol‘wl?agg gardens along river banks JNCAMPO Consulting 1 20‘000' 20,000 20,000
in downstiéam arca - -
Study on wildlife and biodiv ersut) mth prcpalallon ; — i .
Al2 ofalescucglan ) s JICAIPO Consulting | 80,000 §0,000 £0,000
All Sun_'ey ol'_rcser\'mr timber and \'egctalion biomass VJI_CN'HPO C]o\:gﬁillli];lg 2 | 150000 | 150000 110,000
Ald Preparation of alogging and clearinp plan - : JICA/HPO Consulting | 50,000 50,000 46,000
' Strategic study for biodiversity compensation and o 2 | CPAWM, : y
AlS support (parlicipation to trust fund?) -~ - - JICAMIFO Consulting -} 20,000 20,000 20,000
Al6 Pretiminary watershed masagement plan ) HCAHPO Consulting | 10,000 10,000 10,000
All EIA for resettlement sites (Provisional budget) ° JNCAHPO JICA/HPO L 100,000 100,000 70,000
Preparation of detailed Enmonmenlal Manaoemenl ' o S o
AL e, Monitoring Plan . N JICA/HPO Consulting | 60,000 60,000 60,000
AlD Coordmahon, repomng, preseniation - JICA/HPO Consulting - 60,000 60,000 60,000
S - : SUB TOTAL A ) S - Coo S b 1,040,600 1 1,006,000
., | Organization of the Environméntal ‘\!nagemenl . ) b ~ : R - i :
B | Gnit (EMU) and Committee 2 | GOLDEY | STENO - : ‘
L N B ’ STENO/ A )
B1 Conslnluuon of EMU ; -_ e : L GOL/DEV HPO/EDL 05 80,000 80,060 80,000
~ Capacity building of EMU () )earTechmcal - - : © EMUY : s . iy ; ;
B2 Assistance) and Creation of Committee . - =~ STENO/DEV Consulting | - 1o 300000 300,000 300,000
. . g ) & v STENO/ : : Included . _
B3 Preparation of detailed v-.mkmg program for EMU GOL/DEV Consulting 05 . in previous
B4 Appointment of Independent Panel of Expents (2) GOL/DEV STENO DR s - L.
B5" l’lepa.:almn ofde!alled emlr spec. for Contractors NCAHPO Consulting - 30,000 30,000 30,000
: SUBTOTALLB - -0 T ) i 410000 410,080
C | Measures during Conslructlcm Phase - GOL/DEY EMU s RN T
Cl Provide oparating budget for EMU - - - - GOL/DEV STENO 5 180,000 900000 G00,000
C2 Appointment of Indepéndent Panel of Expenis {2) GOLMEY . EMU - - 60,0001 | 300,060 300,000
' Monitoring ofconlrac!or s conslrucllon s:[es and et - S EMU o e
ok ] camps - . GOL/DEVY EMU - -3 operation - -
. Provision forcompensauon for accldenlal spxl] or . e : When (reimbby |
4 downsueam pollution - -~ - STENO EMU justified | contracter) 100000 | 100,000
e Provision for independerit m\cshgauonauduand vl g : P When (reimb.by
©3 arbitration of impact event if required .- 7 EMU . Consulting justitied | contractor) 20,000 20,600
Cé Monitoring of fisheries in rcsenmr&l)va:llages - EMU | FisheiyDept.] . 5 - 15,000 75,000 75,000
: Construction of water supply facilities for . = - - : - . ; ‘
o downstream v11!ages last 1-2 years of Constniction - EMU Contracior 12 - 250000 250,000 250,000
U e - Vienliane ’ i
C38 ‘r\ terquahymcnuonng(mcl tcch assusiance) N . EMU laborator) - 5 25,000 125,000 125,000
; Study for detailed rchahlma!mn ol' quames borro“ Al o
Cc9 and spoil barks : - EMU Con;ulilng | I 30,000 30,000 30,000
: Preparation of spectﬁcauons for logglng and - " STENO - EMU ) . ;
cto clearing tender documents, evaluation of tenders - Fcrest I)ep! Consulting 05 - | 20000 20,000 20,000
Technical Assislance to EMU for supervision and .| Consuliing : ' 00 00
Cit monitoring of logging and clearmg ) EMU D. Foreslr; 2 .| 200000 | 200,000 150,000
Cl12 Cleasing of resesvoir - - i ‘ “EMU Contractor -2 5800,000 | 5,800,000 | 3,000,000
N Preparation of a detailed walershcd de\elopmem CSTENCG - | L0 S y N
Ci3 | o4 managemenl plan L _ CPAWM Consulting | 1 ] 100,000 | 160,000 | 100,000
o ;.' B EMLU, = | o
Ct4 Stud) for creal:on ol‘mtdllfe resene FEER IRt EC I STENO Consulling b 50,000 50,000 50,000
cis 'I?;:dgel: for tand aCQul &compens a!ong Al:oad& STEN_Q:’DEV CEMU 1 110,000 | II0,000 116,000
R SUBTOTALC . . . o - EEE 8,080,000 | 5,230,000
© NICANAMNGIEPIHEPP . 0o L o 7o50 * February 2000 . -
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'hble 7.52 Enwronmcntal Mmoauon Studles and Measures with Related Budget Estimated

Chﬂpl:(_]_;Summmf_EL\ Report

. o Total cost | Total cost
: T : g ST Duration | Unit cost !
: . . SRl Re;ponnble Etf.'cullng of period | of period
NO i Fnumnmen{a! Measures e s | - organisin orgamsm of(ac‘:;;;) czgrg;;c (US$) (USS$)
T S PR ) - F5L360 FSL320
D | Measures during filling phase STENO EMU 1 : A -
3]} Provide operation budget for EMU : 1 180,600 130,000 130,000
n A ' Vientiane
D2 Waler quatily monitoring EMU Laboratory ] 12,000 12,000 12,000
D3 | Specific monitoring of refeased water quality STENO cﬁ.tl}{ing ) 12000 | 12000 | 12,000
D4 | Monitoring of downstream fisheries - - . EMU '_ FI‘;I,‘;{Y ' 1 15000 | 15000 | 15000
{mplementation of the animal rescue plan and . Consulting, g . y
D3 management of the filling event (2 years) - EMU Contragtor ¥ year 180,000 180,000 130,000
D6 Remaval of floating trunks and branches and re!ease CEMU Contractor ) 200000 | 200000 | 150,000
: on ground landings : ; : .
D7 Implementation of the fisheries mtennﬁcauon ) M‘O AF Fish.Dept. } Not B a
program in do‘.\nsueamnllaoea o ] Contraclor : project ‘ L
. SUB TOTAL D i : - ~ 1 599,000 | 499.000
E | Measures during operation phase {year 1-5) STENO - EMU 1-5 Years S c .
El Provide operauon budgct for EMU GOL/DEV - ~1 -] 180,600 180,000 180,000
E2 | Water quatity monitoring EMU N ’;‘r‘ggfy 5 18000 | 90000 | 90.000
E3 Spcciﬁc rﬁdnilwing of teleased water quatity . " STENO Colrslz:luting T2 12,000 24000 24,000
N - . o e Consulting o ;
E4 Management of the filling event (2 years) EMU Contractor 2™ year 70,000 70,000 40,000
] Evaluation of Compensanon for loss of river bank : , CairT Ty - EMU
E} gardens and existing irmigation facilities - ) STERO EMU - - budgel ) s
. Provision for Compensation for [oss of river bank STENG ' 30,600 . :
2 gardéns and existing irrigation facilities L STENO - EMU L (provision) 30,000 30,000
E7 Momtonng of do“nslream ﬂshenes EMU Fish. Depl. 5 15,000 75,000 75,000
X : M Irrig. Dept. L Not .
ES Dev clopmenl oflmganon inthe dm\nstream area . MOAF Contractor project -
- Conipénsate for Yost biodiversity by annual - - EDLor o : :
L9 contribution to environmeatal trust fund 2 . GOL DEV 3 ? ? ?
Implementation of watershed managcmcnt plan (for p ‘ EDLor ) Ta - .
E10 aspecls related [ ijecl) GOL - DEV 3 : ? - -7
: SUB TOTAL E ) - 459,000 | 459,000
¥ \Ieasurcs during operauon phase () ear 6- 50) . 'S’II:T,NO_ - E}[U \Gt:? : ; '
o L - - ' Vientiane e - : p
Fi _‘-‘.alcr qualn) momlonng o EMU Laboratory © 5 12,000 60,000 60,000
Compensate for lost biodivessity by annual - L EDL or . o :
2 contribution {0 environmental trust fund ? - GoL DEV 457 ? - ? ?
F3 Implémentation of watershed managément plan : GOL MOAF C 20 ? ? ?
4 Implementation ol‘commercval ﬁshenes prog:am m GOL/DEV MOAF 5 N9l . .
the resenou - ; s project :
F5 Implememanon of ﬁsh culture in the reseno:r : GOIUD'-EV L ,(OAF’ ) .Ngl ' - -
- - | Private Sect. : project L
sms TOTAL ¥ RIS . 69,000 60,000

GRAND TOTAL (A fo F) -

Nole DL‘-'~ Developes, EMU= Emlronmemal management Unit, GOL= Govémment ofLaos

10,678,000] 7,664,000

* JNICANAMNGIEP-THEPP

February 2000~ "
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FINAL REPORT {MAIN REPORT) Chapter 7 : Summary of EIA Repoit

7.6 SUMMARY OF PREL IMINARY RESETTLEMENT PLAN
| (PRP)

'7 6.1 PROPOSED RESERVOIR AREA

The entire NNHP Reservoir Area will be wrthm the Khe!prset (Specral Zone) Xaysomboon as
shown in Figure 7.6.1. l*ormerly part of Vientiane and Xieng Khouang Provinces, Xaysomboon
was sct up on July 23, 1994 to give the arca specral prefcrence for community development. Lao
© Soung represent the majouly of the popuhuon in lhe arca (45 %) followed by Lao Thermg
- (35 %) and Lao Loum (20 %) L i -

The Upper Reser voir Area of the proposed NNHP is wnthm "[h'nhom Drslrret inT hawang Sub-
* District.  With a population of approximately 7,500 people living in 33 villages, Thathom
‘District has the second lowest population in Xaysomboon. The present National Route 4 (NR4)
to be upgraded to National Road 1 passes through the proposed Upper Rescrvoir Area. The
* Government plans to extend the national network with a ¢enter spine NR1. This road is
strategically important for the social cconomic development of the country and will run from the
northern-most point of Lao’s border wrlh Chma to Cambodla in the south '1ddmg 'mother 1 000
km to the network - : : SR

* The Upper Reservorr Area wnil also beneﬁl from the transmrssmn lme route for lhe ADB-
* financed Power Transmission and Distribution Project, since the line is along NR4. The district

" will have an cven more strategic location when NRS is compleled Jinking Thailand through

~ Vientiane to Vietnam. ‘The junction of NRS and NR1 will be in thc Thavrang Sub Drstnct of
Thathom the Upper Reservon Area of the NNHP '

It is possrble that wrth belter transportatron tacrhtles in the Upper Reservorr Area as shown in
' Figure 7.6.2, and with the high population densuy relative to cultrvable land area in China and

- Vietnam, therc could be an excellent potential in niche market items grown at high tropical

clevations, in addition to more common products such as hortlculture dalry and beef caitle or
reselvo:r ﬁsherles : s : % -

The Lower Reservmr Area of lhe proposed NNPI’ is wnthm Ilom Drstuct Xaysomboon The
* District’s population is approximately 6,600 people living in 31 villages, makmg it the least
. populated district in Xaysomboon Hom Drstrrct is 90 % Lao .Soung wrth some I ao Hrermg and
: 4Lao I oum makmg up balance e : SR

o ln addmon to lhc formal queshonna:re suwey, !hc JICA Slud) leam rewe\\. ed {he eXIs!mg socmcullural s{udles lhat have been
2" conducted by ethnographérs on behall of other hydro projects in the Lao PDR and the ethnographic literature in general as
- a basis for planning. In line with ac¢epted intemational practice for identifying vulncrable ‘indigenous peoples’ and
;7% describing aspects of life not readily captured in questionnaire surveys, a similar study is planned for the second phase of
<2, the feasibility study. llouever, \\hether or not or how lhrs wall take p]ace w:il be accordmg to thc sccunly siluation in the
ResenmrArea " Yo : SR : ) e . L

. J]CANAMNGIEP-IHEPP '_ . "7-53 ] Februery2000 . .
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762 RESETTLEMENT IMPACTS OF RESERVOIR INUNDATION

A reconnaissancée ficld visit August 25-28, 1998 for the IEE found the population within the

planned Reservoir Area to be more built up than anticipated. Instcad of around an expected

2,000 people, it found the overall reservoir area populatron to be more than double this figure, at

somewhat less than 5,500 persons. The reconnaissance team also found consrderable :
government-supported 1mgatron development in the proposed Reservmr Are'i

The extent of this was confirmed by a somoeconomrc survey carried out December 1998 to
January 1999. This survey found about 650 ha of nrrgated rice paddy, with 150 ha more planned
by GOL, instead of, as was originally assumed, only dry evergreen fropical forest, temporary or
permanent agrlcultural areas, degraded forest, old re-growth and fallow resulting from shifling
cultivation in the proposed Reservoir Area. In addition, the Upper Reservoir Area is a national
Focal Arca for Rural Development (FARD), making it a resettlement receiving area for highland
populations; and the Lower Reservoir Area has been under a UNDP development project for a
couple of decades. At FSL.360m, the proposed reservoir will flood 17 villages consisting of
some 853 households, with a population of 5,204. More than 800 ha of irrigated paddy land . -
built through GOL or UNDP aid schemes would be mundated Drstrrbutron of all vrllages in the
'proposed reservoir area is shown in I‘rgure 7 63. T Lo Coe -

The socroeconomrc survey was estended to the downstream area in March 1999 Accordmg to
the socioeconomic survey of the Project Area, overall mcludmg both Upstream and
~ Downsiream Areas, nearly 2,000 households and 12,000 persons may be affected to one degree

or another by the NNHP. - About 660 households and 5,000 persons in 14 villages arc in the'_-. SR |
Upper Reservoir and another 200 houscholds and 1,200 persons in 4 vrl!ages the Lower - =

Reservoir could potentially be affected by involuntary resettlement. For Downstream Villages as
shown in Flgure 7.6.4, about 1,300 households and 6,800 people in 15 villages would be affected -

through changes in the Nam Ngiep River flow and water. The v1llages affected both upstream R

and downstream of the proposed Dam are shown in Table 7 6.1.

_The table also 1Ilustrates whrch vrllages wrll be affected at FSL 360m and I"SL 320m Wlule not | N
all villages would be submerged evén by FSL.360m allernative, their rice lands are all situated -
- along the Nam Ngiep River and its terrilories at low levels. So we can assunie that virually all

the villages would require resettlement if FSL.360m dam is chosen for 1mplementat:on

Generally speaking, mitigation includes minimizing resettlement to the cxtent possible, carrying = RERRE
out an international standard of reseltlement plannmg and 1mplen1entatron if unavordable and RO

fair eompensatron for the drsplaced populatron

“The recommended desrgn mrtlgatron at thrs trme is to consrder the lower dam altematrve The Ea

initial thinking was that lowering the I'SL to EL.320m would reduce the number of affected

-+ villages down fo § villages. There is not enough information at this time, however, to defermine -~ .
the amount of backwater effect would be, i.e., how much higher the water at the back of the - - =
reservoir will be than at the front end. We would assume about 2m, including a safety margin. . . e

* Therefore, consideration of the backwater effect mdrcates that EL.318m might be necessary to - * © -
protect the majority of 1rngated paddy land belonging to the Upper Reservoir villages, nearly =~ .
300 ha of the total reservoir paddy land. This FSL.318m dam would more surely reduce the R

'affected populatron down to 260 households and about l 600 people SRR

NCANAMNGIEPAHERP oo Te 86 S T ey 2000
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FINAL REPORT (MAIN REPORT) ) Chapter 7 : Summary of EJA Report

Table 7.6.1 Numbers of Houscholds and Population in Reservoir Area and Downstream of Dam

Reservoir Are i ) :
Upper Reservoijr: Households Population EL.(m}
1. B. Phonehom _67 : 315 3638
2. B. Namlong . 17 107 364
3. B. Xiangkhong I 39 247 362
4. B. Nakang ' - 25 - 132 355
3. B. Nahong - -~ ' 75 46 342
6. B. Viengthong ' N 46 273 -~ 339
1. B. Naxay : ‘ : 22 125 : 332
8. B. Naxong - : 81 522 - 330
9. B. Phonyeng e 63 | - 349 : - 328
10. | B. Dong : : 82 509 327
11, | B. Hatsamkhone - - L 27 174 S 326 |
12. | B.Phiangta . -~ =~ -~ - 49 : 322 323
13. | BP0 - . - - 66 | - 416 ) 319
Upper Reservoir Sub-Tolal: N - - 659 3,997 -
1. | B. Hovaypamon e 18 127 . 215
2, B. Namyouk = - . - - 86 . 540 - 271
3. B. Sopphouh - - S ' 23 - 132 © 261 -
4, B. Sopyouk .. - - 67 < 408 oo 245
Lower Reservolr Sub-Total: e ] S b B 1,207 - -
Tofal of Reserveir: -~ - " & - 8"3 5,204 -
. |Downstream of Dam - e L i : e L
Bolikhan Distried - B Households __Population " EL.{m)
- 1. |HatKham ‘-~ o 88 33 |- - :
2. frahgn - o o b 85 ] L 252 L.
3.  1Somseum -~ - T : - 185 - 1,136 -
: 4. INamPa - . C R i R - 421 -
~ 5. |lovayKoun = -~ : o e 281 1,632 -
Bolikhan District Sub Tom!.i e | e 680 - 3,980 ' -
Pakxan Disirict L ) TR S e T S -
1. [Nong—Deng - -~ EERRE S BN | It S | VI
- 2. " Jthong—Noi = . v co 500 - - 329 s
Y. |Theng -Gnai -~ =~ - B S 62 “ 340 0 - -
4. - |SongKhon - Toc - Lt 42 ] s 239 -
"5 fPhonsi ool . 48 - - 276 - S
6. - |Thakokkhen -~ - : - S| R L -
7. INam Tek e : S 3% C20% -
8. ' |Nam Ngicp L oo 67 - 31 ' -]
- 9. - |Sen—Qudom - - : S R Y, - 314 -
- 10, : |Kemsipchet (Mlhlar)' \’illage) T 147 T 363 - -
[Pakvan District Sub Total: - 399 . 2856 L
Tolal of Dam DIS - R I 1,279 S 6,836 - - .

The exnslmg land use in Thavmng Sub Dlsmct is shown in Iflgure 7 6 5

5 Besndes lhe backwatcr effect populahon increase w1|l also need to bc laken mto account. Smce :

- the Upper Reser voir Area is a FARD, located within a river valley and along a national highway, -

. 10 years from now the current populatlon will have grown by natural increase (nationally at

. 2.6% and in Xaysomboon at 3%) and by in- mlgratmn Although this Preliminary Resettlement

Plan (PRP) will use the above populallon figures, for planning sake all quanhtles and financial

~evaluations will increase by 30% to account for the natural populahon increase and for m-'
_mlgratlon ovcr a 10 year penod endmg n 2010 : :

. NICANAMNGIEP-THEPP . . i o S TS89 e s L Pebruany 2000 '
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According to the socioeconomic survey, some 53% of houscholds in the Reservoir Area have
been there for less than 5 years. For the Upper Reservoir this figure is nearly 60% and for the
Lower Reservoir almost 40%. Similarly, some 42% of houscholds reported that they had been
‘officially rescitled® in the Reservoir Area, 43% in the Upper Rescrvoir and 41% in the Lower
Reservoir. The Reservoir Area households surveyed have come from 23 different districts in the
-7 northern Provinces of (i)Xieng Khouang, (iiyXaysomboon, (iii)Houaphanh, (iv)Bolikhamsay,
(v)Vlentlane (Vi)L.uang Namtha, and (vii)Luang Prahbangh.

Most village households in the Upper Reservoir surveyed came from Kham District, Xieng
Khouang Province. Thathom District itself, which is the district where the Upper Reservoir is
located, accounts for the second largest number of households after Kham District. In contrast to
the Upper Reservoir, most of the Lower Reservoir houscholds surveyed, virtually all Lao Soung,
came from Hom District of Xaysomboon, the district in which they now live.

'I' 6 3 DF VELOPMEN T OF DRAFT RAP & PINAL RAP

T hlS document the Prehmmary Resettlement Plan (PRP) is prepared without the final desngn of
the NNHP having been decided. Once the dam height is arrived at, a full Environmental Impact
Assessment (EIA) and Social Impact Assessment (SIA) will be required by internationally
accepted guidelines, as well as preparation of a full Resettlement Action Plan (RAP) and a Social
~ Action Plan (SAP) for mitigating other socnal mlpaets Durmg preparatlon of a draft RAP, the

s followmg studies will take place:

' : (i) _* Socio- Cultural Assessment of Resettlement and Host Communilics (Part of SlA)
(i) ' Preparanon of a Publlc Consultatlon Framework
(iii_)' . Capacrty Assessment of Resettlement Sites
(iu) ‘ 'Backwater and Sedtmentanon Modelmg
._(v} N Archeologtcal Revrew and F1old Survey
| (_vi)_ g _Techmc;il Resources explored 'md detalled TOR for development of Liv ehhood Packages
AP prepare : ; :

> Upon completlon of the draﬂ RAP the I/S should also come to an end and PrOJect Preparatlon
- mcludmg Detailed Project Engincering Design and a final RAP, should coincide with the process

S of securmg ﬁnance and mtematronal guarantees for thc Project.

Durmg the Pro_;ect S Detalled Engmeermg Desrgn Phase followmg the FIS a number of studles
“and program design activilies should be carried out fo finalize the RAP as shown i in Table 7.6.2.

. These will include, but not necessarily be limited to: - - R

_(i) o Detalled Deslgn of Lwellhood Packat;’,eS , o

(ii)' .._--rDetarled Census of Populatron and lnundahon Loss of Assets and Natural Resourccs -
L :.:meludmg detalled Land Tenure Survey ' :

' (_ii'i)"__ __New Vlllage Dcmgn mcludmg aceess roads electrrcnty, water mfrastructure housmg
oo Jand commumty layout of resettlcrs chorce, and othcr features determmed through
L eommumty consultauon R : :

U NICANAMNGIEPAMERP DT 7-61 o o Febniay2000 - '
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FINAL REPORT (MAIN REPORT) : Chapter 7 - Summary of E1A Repont

(iv) Unexploded Ordinance (UXO) Reconnarssance and, as Necessary, Clearance of
Resetttement Sites

) Livestock T ransport And Health Program De31gn

(viy Pre Resettlement Health Program Design, with focus on maternal and chlld health,
elderly, handicapped and otherwise vulnerable persons :

(vii) ' AIDS/HIV Awareness And Prcvcntlon Program with focus on construction sites and
: surrounding arcas :

(viii) - Estrmate of land and populatlon affected by Transmtssron me(s) and Access Roads and
- formulation of compensauon plan for affected persons. -

(ix) ~ Environmental Impact Assessment (E!A) of RAP
Other studies and program dcsrgn actwmcs with TORS and costs will be detcmuned during

preparation of a Social Action Plan (SAP) and Watershed Managcmem cun Reglonal
Development Plan. : .

'Some very rough ﬁgures for the preparatory RAP studles mrght be approxlmately U5$l 100 000
for FSL.360m altcmatwe and about US$600,000 for FSL. 320m altcmatwe as shown in T able
7.6.3, not mcludmg costs for studrcs mcluded undcr the EIA '

B Table 7 6 3 Cost Estlmate of Preparatory PRP Studles

Total Cost of Totat Cost of

S . . Duration of |, .
Rcspons:b]c Execuling T Unit Cost (USS) : .

STUD]ES FOR DRAFT RAP S N Aciivily Period (US$) Period (US$)

, Organlgallon O_rga.mz.atlon (Years) per Year (360 m) FSL.360 m - FSL.320 m
Prcparauonol‘Draﬁ RAP 7 - | HCA/HPO | Consulting -~ R 360000 $120,000 - | - 560,000
Study on Floating Net . T BT B SRR I N T PRI A
Aquaculture/Fisheries . - -~ | JICAIPO | Copsuliing - | " "1 .. ] - Incl I:IA - | InclEIA [A3) | IncLEIA [A3]
Intensification = -~ = "~ F - e e ) e I IR PRI
EIA for Resettlement Sites - - | JICA/HPO | JICA/HPO © Bk B IncI.EIA Incl.EJA [A17] | Incl.EIA [A17]
Archeological Re\ie\\ &Fleld . v F Archeological b | ol ecpnn e h
Survey JICAHPO Department 44T 520,000 - $5000 | - $5,000
Dctat!ed(Paruc;pator))Dcsrgn S SRS R B L .
of Floating Net Aquaculiure JICA/HPO | Consulting 20 0 860,000 0 | $120,000 | - 560,000
Livelihood Program - I I S o o R
Agricultural Development - - A DY e e O
Program Design Phase - JICA/HPO | Consuliing =* { - 2 $60,000 -~ |  $120,000 $60,000
I-oreslManagemeanrogram T B R I 190 .
Design Phase JCAHPO Consultmg . 2 $6_0,00{) $120,0600 - | . $60,000 P
Livestock Improv. Program o ot ] e o erannnn o een o
Design Phase . thNHPO_ Consulting ~ - | - 7.2 i £60,000 $I.20,000 . $60,000
Dairy Develop. Program S T A e PO I
Design Phase .~ . | JICA/MPO [ Consuling = | . 2 | . $60000 . |  $120000 | . $60,000
Horticulture Develop. Program 1 ranion oo e RN R I PR ;
Design Phase - - JICMIPO Consntting 2 .| - 860000 .0 1 $120,000 - $60,000
Technical TralmngProgram o IR Ry . A B . AN
Design Phase _ JCAMPO | Consulting | 2 . f . $60,000 $I20,00t) -] 360,000
L"ﬁg‘e's"df:_e'ff?_?f?r‘"““da"°“ JICAHPO | Consutiing - | 17 | "seno00 - | - 60000 | * 830,000
Preparation of Public ... A DA TN PR I . T .
Consultation Program = JICARIPO | Consulting V| $60000 ] $60,000 $30,000 .
‘Capacity Assessmenl - A T T [ e T G .
Resettlement Sites - & JICAHPO Con_s_tr_ltmg b 1 860,000 Incl.EIAJA10] 1 Incl.EIA [A10]
E{a‘f‘;‘e‘;;‘;'%_&d’?‘e,’“a"““ | ncampo | consutting 1 | 8100000 | IncLEIAAG) | Inch. EIA [A6]
Total iRounded Up\\ards} L ey R . o e $1,100,000 $600,000 -
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