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FINAL REPORT (MAIN REPORT) Chapler 7 : Summary of EJA Report

However, there may be less potential considering that areas in the upper reservoir have already
been extensively logged.  Also, the defects found in the timber in Lao forests, the Jack of a
differentiated timber market, the nature of logging (i.e. untrained subcontractor felling, old
equipment etc) and the difficult access to parts of the reservoir, make it unlikely that more than
20% to 30% of the potentially commercial tismber would be extracted.

The overall undried above ground biomass density of 278.5 t/ha is comparable to findings of the
Nam Leuk HEPP Biomass survey (289.8 undried above ground biomass density). It has to be
cautioned again that results for the Nam Ngiep are from a very small number of samples in a
limited area of the reservoir. In addition the tower reservoir LS5 has yet to be surveyed and from
initial inspections may have a lower above ground biomass densily, due (o the large areas under
cultivation. Of critical importance in terms of water quality is the rapidly degradable biomass
which will play an important role in the early oxygen demand in the new reservoir.

(3) - Wildlife

Due to the short time period of the survey it is difficult to draw definite conclusions about the
relative abundance of individual species for different habitat types or ecotypes. However, even
if the survey presents only a very fragmented view of the Nam Ngiep catchment, it prowdes a
preliminary information on the genexal value of the area regarding blodlversny

The arcas traversed outside the inundation zone appeared rich in terms of species diversity and
high in terms of density and could be described as a “rich community”. This “rich community”
of fauna may be due in part to the unusual geology of this catchment which includes large areas
of eroded intrusive rock from which a particularly fertile soil i is weathered Whlch is probably
able to support more abundant and dlverse food chams :

The two (2) areas where “rich commumtles of fauna are fmmd are hlghhghted in Figure 7 3 7

Norlh of Ban Sopphonn up to Ban Nakang is one area. The other area is dlrectly south of Ban
Sopyouk in 1.S2 and LS3 and east of the Nam Ngiep into LS1. - LSI and LS2 appeared
particularly rich, with evidence of at least two separate herds of Asiatic elephant of
approximately 12 and 6 individuals respectively. The herd in LS2 (west of the Nam Ngiep river)
migrate through the arca during the rainy season and the herd in LS1 (East of the Nam Ngiep
river) appears to stay in LS1 all year round. ~ However the elephant habitat in LS1 is coming
under severe pressure from logging and cultivation and their future prospects in this area do not
look promising . The possible migration route of the herd in LS2 is displayed in Figure 7.3.7.
Both these herds, and possibly others not yet located, would be adversely affected by the
construction phase of the pro;ect by the increases in economic acuvny, and by increased human
populatmns which the prolecl is likely to induce. -

Several spemes of mammals observed by the I;eld Team are already consldered as havmg
special conservation s:gmﬁcance either national or international, as presented in the fo]lomng
table. '

National status refers 1o species listed as pretected (1) or controlled (2) in the “Instructions on

the execution of the Minister’'s Council Decree No.118MCC dated October 5, 1989 on the

Management and Profection of Wildlife, Aquatic Ammals Hunting and ¥ 1shmg”

JICA NAM NGIEP-1HEPP 7-16 ' L " Bebruary 2000
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FINAL REPORT (MAIN REPORT)

Chapter 7 : Summary of EIA Report

International Conservation status refers to the IUCN Rec_l List of Threatened Animals (1990)

ranked as Endangered (1), Vulnerable (2) or Rare (3).

It refers also to the CITES Trade

Categorics (1993) for species listed (x) in its Appendix 1 (species aheady severely threatened by
trade) or 2 (species lhat may be threatened by trade).

Table 7. 3 6 Mammals and Repules observed havmg Conservauon Stgmf cance '

Water Monitor ¢

Varanus salvator . 707

Enghsh Name Family Species - " Conservation Status -
R IUCN | CITES | LAOS
Serow - - - Bovidac Capricornis sumatraensis o1
Stump Tailed Macaque Cercopithecidae | Macaca arctoides . . = X 2
Rhesus Matacque (>20) Cercopithecidae | Macaca mulata X 2 -
Phayre's Langur Cercopithecidae | Presbytis phayrei 1
Sambar : Cervidac Ceirvus unicolor . 2
Common Barking Deer Cervidae - Muntiacus muntjak 2.
Asiatic Elephant "~ - Elephantidae .. | Elephas maximus e X 1
Leopard Cat Felidae Felis bengalensis X 2
Marbled Cat Felidae Felis marniorata c X 2 -
Tiger s Felidae - Panthera tigris 1 X L2
Bush Tailed Porcupmc . "= | Hyslricidae Artherurus macrourus - sl -2
Malayan Pangolin . - | Manidae Manis javanica - . X L
Lesser Giant Flying Sqmrrel Sciuridae "~ “.° | Petaurista elegans S 27
Lesser Mouse Deer - Tragulidae - Tragulus javanicus - . 2
Malayan Sun Bear Ursidae Helarctos malayanus - -2 N N B
Asiatic Black Bear Ursidae Selenarctos thibetanus - S 2 X 1.
King Cobra . . o Ophiéphagus hanah " o I 1
Reticulate python Python reticulata © 7 bOX w2
Ty Ty

JICA NAMNGIEP-UHEPP © .

“L ] February 2000




FINAL REPORT (MAIN REPORT) Chapter 7 : Summary of EIA Repoit

74 IMPACT ANALYSIS AND MITIGATION MEASURES

74.1  ENVIRONMENTAL IMPACTS SCREENING

“The first stage of the analysis consists in the screening of all potential impacts, which may result

from the project implementation. The following Table 7.4.1 presents a summary of all impacts
' anticipated from the Project accordmg to the 3 periods of the pl’OjCCt life, construction, filling
and opcration and according to the main zones affected.

1742 - IMPACTS DURING CONSTRUCTION PHASE
o) Impacts on Land Use

'The project constructlon sites are all located around the dam snte, with perhaps the exceptlon of

some quarries not yet identified. This is a positive polnt as one site is more easy (o control. It is
" anticipated a total need of 250 to 500ha, mainly in a non-agricultural arca. No significant
'compensatlon for land is expectcd at constructlon sites. - -

. Both altematnes requrre only 10km of new access road whrch represents only about 20ha of 7
" land including dlsposal and borrow areas. ‘The compensation cost is estimated at about

E US$ 47, 000

Both altematrves requrrc also the development of 110km of transmission line for wlnch the cost
- for land acquisition (for the towers) and an additional compensatlon for the right of way below
- the line has been esttmated at US$ 24,000. o

: (2) _ lmpacts on Water Qualrty

In case of mappropnate handlmg or storage of chemlcals or petroleum products on the'

- construction srte, release in river water may affect more than 5,000 persons living in the

o downstream area, and who use the river for drinking and cooking. The same may happen with
- an mapproprlate samtation system in the \torkers camps wrth rclease of pathogens.

Except for a small vrllagc located lOkm downstream of the proposed dam s:te, most of the

villages are within 30 to 50km distance from the dam, However, the dilution provided to the '
“-." Nam Ngiep River by its downstream tributaries is too tow (less than 25% before confluence with
- the Mekong Rwer) to mitigate any accidental pollution. - Considering that after ﬁllmg the

" reservoir, the water released will not be suitable for consumption for a few years, it is
- recommended to consrder the |mplementatron of alternative water supply for these vrllages _
Based on 100 pumps for 20 households thc cstlmated cost is US$250 {}00 '

L NCANAMNGIEPAMEPP o ST 719t e . Februay2000 .



L SIDTEM JAISOID
uonsnposd deud sfsay ' {uotsors 10 Furpooy) aow Aenunod gum uosess Ap | ST e R
uonesuaduosy payedul Ayendaed suapred o gdat (el SUPPIES yuRQ 2941 91 JO od I9MO[ JO SEOTT | U W | INOKE AQ [AD] I0AL JO OSEIIOUY | SUSPRES G AL IO S50 | WALSAS ANV
- WWIRGIED | anem :
© 7 uonngod Jo 2dK1 ] S UL PR JIOASDSSE PUROSE smusnput | Jo gonnjiod wwueiied
[onued paysiaem 1oy ued HFaens JSLI O 19AT] | IO J0) JO ISN QUSIWOP JQF IDIRM J|qEHNSUS] pue uouwmdod 30 Judwdo|aasg 10 1RIUIPIZOR WM Suo
. | SPLIOYSL JBAL 0303 -
159Uy [9A] JIOAIIEII UIYM : ' 80 ) Wswadeued NOASNY | JOIEM DINOWT JO ST |
1AL INTM [SAY] DO .cnsﬁ_. 0} 10QOI) Ajqeqosd [UDAD JO PO FNIOISIAL| PUT JNSIUOP JOF JATA SquHNSU ©L DOAIDSH JO souTouRLS | . reuosTds we Sue |

uonrsuaduod fespuut] | WEP LUk SHUTSID T UONBLILIIUS O a3 |
WACOIIAIP SIHOYSL] JANTWANNY | IDTTM JO 210 UOUTIIT-0Y | O JO UOUNMY ST SHUSYSY §/C1 JO UOUDRSHT | .

Jawsfeery sy AR 753 01 Juipiodoe HIVISIAI 79 DUSAHUOP JO} Jouew yedio ros © osENN

BULIED|D HOAIISAL WAPHNOGUI-2ad |

creak £ 01 p St wdlqosd ;0 conemp pisadig

SGEINSUN IHIBM DINOUE JO SSTD|SI U3} HOYS

b4 cozﬂuﬁs PopOOY JO UOTISOLII0Ie( |

JOTTA SIXOUT WD) HOUS |

poambai ji s3ndMAS uotodosd Joary

. ..soc
JO A0fsn mols Aq paziaisii Ajqrssod ysty
[U0NDIA] WIOK SIS JNCMNDIBG JO JOY

- UDISQUD P OALL IO ASTY
: uosTas
ATp BULmp A{UITW "DAISOIS JIOTU MO[] JTCAL

NOAIDSDL DY) UL PANSOASP S1 JUSWIPSS

a9 S U peoy |

JEIUIIPOS MO] AFDA OF MO

$3Yy21ED i deuodw

w.u_._u._m.“ Jop eS0T |

GosTYs

" 3am ATes ulL soysy Sunciu 10 uonoemie ON

o JIOAIYSDE DU LY PAJOIS KL 70 UnYy

MOFEDS 1M ULAOY | .

$501 30) wouTsUAWOD) paasasqo sa10ads Tuneafw 30 QN 3¢ aseanul weagufis oN |-
(syones Judumd 107 vonex] .
' Anpigins pue - GOSTIS AIpP % 1am 309 Sutmp uonedun
paainbas son ofucyasip 3dwaay uostas AIp 107 tenumod Y1y sopIaclg
I9AL JO 194D POSTIINN]
paImDdas 1ION P0Q JOQUAN uoseEs AIp Ut Wodsuesl oAU 0w . .
paanbas 10N ANOLT DYMIN JO 9 ST MO DNN Suoopa Jo moy voseat A oadadu] Suop reak sjqers st vousnposd AR vy sMOp (ouoseas semday
pucd uoneniaroy . .
wasAs Sunuem 109p!aoR 10 5w YT " 32015341 pu odoad sop Jadury : o
oS adaU $50] %001 |, [PUUTYD JIALI JO UOISOIT | aﬂ?z oc A3un ’ R | WBEISAS : zoﬁémmo
uonrsuadues 10 puod vour(niazoy SIMOUSIS JO F5O| %400( SIBYSH PUT SITNQTY IRTNDE JO UONDALSIH] “ ayead 7p ATPIULIUL 3O TOUINPOAL smo Alrep rendany |- DLLVAOY T AIOANIASTY
Aou05S TH0] HyI 0) LONNQLILED | SIOWND (7 3O SFTI{I UTLTALE L1t UIAD MOy : .
uonuseatwod J9AL ) UO $1R0Q JO JaqUnN O] JO Isnesaq QIssodult nodsuen A1y Surfly Suunp mop Jovonsnpdy | modsuen 1Al paatedu)
Awouos? [To0] 03 uounguIuod sivieay SHHAUDE IWOU0D 1E0] | Autouosy
LONTULICIUL 1qhg SIOIOM JO IDQUNN] | PNTIDI PUT uoLendcd SIMNIOM O UOUINPIY SIOM uonsnaIsues Jo pug | reuorias pue sudwAoidury
safe(pa .
' Aqarau 30 150y Jo Suuuerd wowdoang " uonemdod ) C v uonemdod : e
¥y U2 paSSIPPE 3G O somsedw uoneInw “PUE] JO ANIQE]ITAT PUT UGIEXTY 1504 U0 PUE 35N PURT UC S10RdW! [RRUN0g noassas oy go Fwpunedw] | noasesoa zowsmamay | - VIDOS
ssxqunu HHASeIA - 960 ¥D0IEIAY J0) MQENNSUL
uonTsuadwe) Arddng 31mm SANTWY T ASIROP I} HGEIMSUY
R AT
Buinea]d JOALISY vﬁ JI0AJIEN UL J|qelieae xew duediy = : : JOASIERS | ' .
AJUo [Tt Auyy Jo wonemg Fuyy Jo SYINOW AI] IHPE DINOU I, | Y U S[10s pue uonuiaTaa 30 Jutpoor | Aneab 2iem jo uonmsipy
501 307 uonesuadwe? | uouanposd paredual pue pAUIES PASIYT 10 %, paaredunt woyeSiug
uonEsUARIWOD Alddng Jaiem iUy weaasemop 2Teuogs By,
] pansoud Sieqey |
SHUBITD S1 JO UONINDAL PABMINT pue saudysy o wred “ssesa wewredu 51 . ’ . ’ .
~ poud pue Fuilpiy 30 ZONEINT | - RASA $-C J0f PILONSID SALYSY PuR Ty | ' : WALSAS ONITHS
wenesudiugy wy srudosddy anEnde JO 94001 ‘(3Y) Sse92L uewedu ou ) OIS 343 3O Surpunodiuy MO[J JALI IO BOTINDPY | DLLVNOV HIOARISTH
Suuonuow wadmbo OIIueY [ENPIA
sdured oy ut JundAL sane[1e; sdwes jo uontznedio pue ufsd
S3SeISHD )
’ . ’ DT INEM PUT AFH IO UOLTUILISII] | BT UOLONNSUOD
wexFosd SSIDITMT PUT UONBULICIN] JoNnd Sunojuow pur ureadoad uouuIA] SISCIFIP NWIPMID §O Sy a1 ut nuwedw-w Jo uouRauSSuYD |-
wihe e s snpay PrOS AQ pISSOID
s¢1 Sunnp speos jo Juuorem, N muuu__s 303 y5U soUnlu pue SlUSpLDY L
sufts pue suonenSas oyea] ' UOLSEUUD N ’ DT HIOL ISUNL |- o '
Ui NSL M AZIULUI 0) PAAMDII SIMETIY 0N mﬁﬁas pue ausiedmbo Jo :o&:E.H. Asapes ogng
AP0 NAUNRIISY )
s o] 02 Aiwouy . .
saqs 10foud uo JudwAoidws uoseas 01 Jupaosoe . , Sutreois Dpomges | swiom | S
© 203 SISBTIPIA (22O O ASLGLIE DALy sofle[a 21 ut ANIQE]EAR I00TRIO M uonemndod [E90] J0F WO PIACIAW] | 13HOFNOM PAMISUN J0f sappunuodd) | - pue uswAoidws e | - TVIDOS
. SJUPILM O3 IDURQIMSLT
uoismbe pue] u.EE_.s 0] ISIDML JO SeATY . pur] mmymaude Jo 5507 :
pue] . s pue] puey Sumesd jo sio SUIT] UOISSHMSURE], |-
D{QEN[RA UO I35 SLILIUIL OF 3n02 1SN{PY LOUEHO] 7P DInDIL SeITy SHAMOSII reinye 30550 PAE SPE0J 55909 JO UONSAISUOD)
: . . e penymoufe o wioy | sTAIT rEsodsip S ,
. uoumsuAdoD 2 udusmb puel a$n pue} ' puwy Surzess o sso] - gowrenb ‘sdumTy ‘ST UCHINISUOD SIS VOUDDISUOD
SPIoU SZTWINNG 0) WSS UOHE)| 7§ pMbA STRIY SIWMIE TEINIRY JO $507] :sau13 100f03d JO uowmRw dur] 18 o5n pue| uo Jvedw] | IWTLSAS NV
5T WHOIJ FDUEISIQ PEISTEIHE U R RL RS STEDWIYD
spuod Sunapmg puR LOLBUSWIPSS 223 Joat 1o Hd pue §§ sauys); pue AR0500% summbe uo 13 | SUNTE WO NUIRYFY JO WAWEIR ON | E uoun(od st g
. SOUNIC ]
vouesusdwo) (paioagye wow §Q) pouag . Ll tetd oYL Seump ' ) '
SPOLIAW UOLDAIISHOD) S5 peey pue LAoioo0 onenbe uo 199350 Amsodud), SumTedw uonuaadxd neudeaddeu] | | PRO| UIUIPIS JATFSOOXT
a5M IR : : R
uouesuadmod © oSU 38 wonR(ndog B i
JOISERLOD 103 WORRSIQY DTIUED R100158 MO[] ' QM | - ST LDRIOM oau w suafoged 30
WSAS BOTENUES jo udac] {own [ealams) suadouied 3o 241 | H1ISIWOP JO JOMOS ST AU 3O o snoprezel] | 30 walsAS uowEyey seudoaddeu; | aseatas A uonnyod migm,
. uondinsudd ysy [e307]
vonesuadwedy - AJUSAZS DUE JUAI JO JUIININ) TEE
oTEAM | . : : Teonuayd . L
uonesUSdWIOy | 10 IDUEISTP OUEA T JEm{1od JO Boun|] saudysyy | - (S19nposd [10 A[UTELT) O UOHINISULD 30 sseaparmespoe | WALSAS ASVH4
speswsys 3o Suypuey 1p 380w seuwdoddy wanod o AL | pue ABojoas auenbe o 3os Amuodwa], | ue sreanas jo Sunpuey pue sfeiog Aquonnpodaaies, | T DLLYADY NOLLONMLSNOD
, . ) LANFTWSSIASSY a . , . K . : lagic ity ISVHL
NOLLVOLLIN GES0408d ¥OJ AFUIALSNOD VINILIND -  SEONINDISNOD .  SESAVD - LOVAWIIOZIAL - | quiovamr | INEWJOTIAIA

SANQZ NOILDAYLSNOD ANV VAUV WYTILSNAOA NI SOV I'+°L 9Bl



(suapred

so1d SISSE HQUAOWIUN JO] uonEsUSdWoD) I 30 TIY . sarqeiadon pue sunag) suoprad jo ssor]
SIEIA
€ Sn{d F1255C 2qUAGWIUN 241 4C) UOLESURdWOD Ty spiay; Apped poyefiuu jo sso :
" opdosd pioedsy
uouonpoud seak ’ : Aq pue; padojaadn
€ PUT 19SST 2|QUAOWINN 10} uonesudwony oy spj2y Apped papuies Jo s56 UOUEHID JOAIIEYY 10 S0 (ELduRUL]
vam Bumed

sored oN

RIS DAOUE OF FILCD 3 HIOWIAI] JO IDGWNN

eare Jurzead jo w50 vrwenorg

uOUANPOIM TENUAIT SHletany

wonEd s O PLIIAYIT PIOYSSNIOH SUAPMER UBGIAALL JO S50] SHLOUOYT
uousNposd SRRLIAY uaronpold
wonTinm oN PApoRy TRIY PAIETLIL HOSTIS AP 2N JO $50] SIWOUOST
uouANPOid SFEINY uonInpoLd
voneihine oN popooy] eery douo paguies dmmg 0 S50 JNOUINT
. 0OQUIRQ JO ANSUSQ
uotredan oN PapeRY BTy Q0QuUIL] 07 S50 MWOUOIT
anjea Tenyur Sdeiday
uonTdiyw oN 153205 JO 2dAL ‘PIpOO]] BTV DU JHQUIN UOU JO SEO] SIWOuSYH .
uonINRPOId HBEIIAL {BNULY . . 180AXEY unosal puet | - :
uonEImw op, 153205 30 HdAY "papooy; Ty SDMOSI1 JSQUILL 3O SSO] HWOUGNT LONTALY JIOAINENY MmN} JO $501 NWOU0DT | WILSAS ONYT
A21TA 10} U3 IDUAPIEY AUALMDPOIE D10AITSI) DY . .
pasnbas 31 uoneadan Jo [eaowy UMOP MTIP JO IpmudEry | uOEIOdRAD 'SIUIGHNY SI92350 M LonRIoBaa WYY T OIS0 |
(O30 PAUSIDITAY Ruipro] stuoydsoyd paswdxg Suneoy) pue speom duenbe 30 10awdoPAsq v&o_o_eou T wody mopu usLeny | uonesiydonnd uuds fuoy
ap1s
04T JIoARss JO wyuoneS vy | oAzsa1 Buope uonedun so ued swoucsy
(ueqg JIOALISDS JO unuIpIed uonTI
poyusnlioN, | §'1 JO) uoped Javy PIOYISNON JOUSINT] %S L  SuIprR 3PS BoAJasal 103 Wil MWOueYT
twoneindod |
payusnljoN wrwny vo poseq uonemdod x30183A17 | %20182A1 40 Ajddns aorem fo wed swoucay : .
WL JO WX Jad 71 Arddng sreak g daye Astjenb 1drem
poynSNlION [ PIIRWNSD ITOA 1 ayw uonemdod aioussyeT JOICM DUSHLIOP UTa|D 30 ured dlwouod | ANjend JoTem JIOAIDSSL O UOUTZI[IGEIS | AIOAIISHI 1O Tudwaa0dw]
uunpod seane
FEDE A% JO) SHITIS UOULAIISUDD) SToRE ROUN0d JO UOuESOTT | ANSISAIPOIQ PUT ouDNPAId YS1] PISTRIIU] Aflaauz 307 juswaleurur Jioasasay | Sunumeds mou J0 UonTID
. ANs2oA1polg o .
STHIE £0% 0] SIITIS KOLTAIISUOD) - AqdeLlodor 1 B uMOp mEX] surabe 30 wawdacsdwt pur norposd woronposd o '
wonanpoad putiam 3o udwaleuey SPUT]IaM [21IU104 10 2euTIeT] JTENDE JO UONINPOLd PASTSU 10] [ENUNOg | AS10ud 307 woTeuR: OAIISIY | SPUTIOM MU JO uoLEND)
uodsuRs 1qnd 10) STEOQ JO BoUDNisY] Lo ) SUOUS HIOALISHL .
SUIS JO WOUT{EISU] | T T T Jroaasal S uo uodswen joopnyufey | T T U T T Huumoap jo sty | uo pur sieoq wodsues dugnd jo Avjeg ; T AI3JTS NOASYSYY
OTCTSd) e | SASEISIP PATIDI | ] uondnpoud | SUNT UMOP MEIP
STIC UMOD MEIP I0] UT(q Idwsieuwey 9 40 (0OF “TSA) W P§ S1 BT UMOP MTIT Idyem 103 Sas d)qissod *adedspuer paareduy ASusus 307 Wwowdfewew J10AISY " Aresoduws) o uonesl
. . WOE [
UMOP MEIP W © uoseas | {wosTas AJp) Juak o) 3o worsnpoad .“o WMOP MEIP [BUOSTS A |
of & pardepe sauoe; uryusg neudosddy AJP DATE 1M UL SIOUS INT] WOIR SJULISIT ran WOASUT WoJ) MUY [RnUNOd JO $807 Afazus 103 .EE%«EE OAIDEDY [ PAIDLNSIE SSIIVE JIOAIISY
o ) Apeq |-
paynsn{ 10N uoyendod aoysane] sudwad put spodd o podsues Joj [enudlogd UONITAID JIOALISYY Jarem Ruof © 30 00UsdA
3085 dn Jjng pue SPAY Jo Fuipooy
: X S A SI99539 JalRaORg JaySty wi amnsaa Aupy
- S[9A] IEIEIUANY | - JIOALDSNI
[9A3] US| IS FSTAIDUI IO 115 ISTHIIN(] S[3AD] JOAL JO TULURDUERUS MNTIPAR S JO 1T 24 1T UCTITIUIWIPIS PISTAION] |
) T ,
LR 20 djva uorsesy | 1) walosd POsTRLOUL Uz BUIMSHI CAIT JudWNEY | UL AL
Joaites pAusIITA 20y repd oraens JIOALEDS AU JO IWN[OA PEI] ﬂuﬁa pre HTEI0 210AFET 36 UOIINDAY oyl WLAGIIAIP PAIIOJUOIUL | Ut PEO] RUSUAPIS PISLIIDUY
uend uouTdLISuIIU wawdeur o3 Suiplodde uonanposd .
SIMEN] JOAINT € JO uouTIRGN] saads gsty ‘saden ysig DONESLISEIINT SLEIYST] WG] urery
SUOLIPLOD S3LI0YSI b:n:u LOTUWIL(IED JO WOWDAOIIUW] .
wresSord SIUISY JOAIISII €30 SWAOPAMT | JIOAIIEDI YO UONILZI[IQTIS JIYT PINA TTHUNO uou [enuaiod pue Anatonpoid pastaiou] S0AJZEII DY) JO LOURNY | | S¥HmOsas dnmbe 30 unedy
2DUAMIIO JIAD W3 Yl J10AI9531 JO AwOURQsSAYd $aded Buyeo)) Juisn ] 1 Auyonb 2aeam |
20UEPICIIT UL Npayds uononpold 1snipy YL OL NP IDAS LN [BLOSTIS JO NSy yonanpod ysi JO-UOUTIISUIMI k) ARy JIOAIDSDL PNIURIS JO 2340 wn ] o] vt Suop eueseyg ||
SUORIPUOD SILIDYST) NOALISDL JQMS ] . S .
uonemdod * IS OF SHOAIISZ JOUYIC U paaInbas pur ], " wajqosd Aienb
PRISIYE 03 UOESUDALIOD U0 3N WHQOd JO uOuLMpy D[GISTO] IDIEM JO PUD A [N SDUIYSTE JIOAIIEII ON . . .
wdqoud 30 uonmIny ueyd SuUe]d WSWPUNOT Wi . STEIA {Q9F “ISd) ’ pew uedo |- (i woys) Juiyry
20np1 Apwr Sunred]d ssTiudig uonmaias * ssTwolg uoneaian jo ueuTTEAT 200 {0Z¢ 718 3) ¥ 15T] O} PRaAdXD Wqea] 1108 PUE SSTWOIY uOMOTIA 30 ALdg aayye Aienb smem mo ; RN
) .. popooy | WHLSAS - | . NOLLYY3dO. .
© uoyednu o 112545 JIAL PAPOY JO BALY S1onposd duEmbe AL Jo 5507 T IOAZdSaE S JO uouTas [ Apusueuwad woisAs oAy SILVADY - HIOANESTE
] ) Bupoofy 243q sl sans POYSIQUIS= 194 | R C .
UONTSUMIWOD PUR JDUBISISSY uEl{ UOTISY JUDUWIDIIOSSY | PRIUAWR|dw 3q 0F SwaisAs uoudnpoid s #3u 03 uontndod 3o wauade|dsi] | 10U POOYIRAT] BouRMdo TYIDOS
weioad Fuiuugysuen pue fuipue] J0j STATY Sutysy pur uodsurg) | lumg AL[I0] SSTWONG POOM JO B AJUD ' .
TEAGWY © Jo nonmupmadun pue uonnedas] SIYDUBIQSAUND JO JWNIOA 1BOG 107 JOTe] PUT SYEIL JD%EM JO) yeaayy, | TR PAER]S JO UouRPUMAT * suqap Suneord
ISUDWUL JO STAY |. J{pautodal 0u) o3 Ajqissod ” . . uonsnpoxd |
SUWOBUT JJUSANS LI SPIOYISNOY DPIACIE pasapie uonendod ‘uonusNpoId 1PARLEY PUT PUTS JO 1507 | © TR IDAIISSI AL JO uOnEpLNL] T [eIdTIW 3O S5O
- pue] Sumzesd puw sTae . .
' ’ o : PRICALNDD JO *SRMIDNOSTIFUL. 2P S2mMI0S . S : © . sTuiamp pue Swas/s
woesusduWod PUT JUIRII{ IS PIUITIS (a8ms uoutado u: siwep 995) | Anunwed % awaud da-3ng *samoy jo $507 TS JI0ALEDL B JO vOLEpUNL] uogINpoadt jo 550 | -
ZuUTID KoNEIIdA JuSWPIMOd ;| awodur uonTMdod w1 dyuruoduwl | .
=2ud s payesosse umziosd uonsafied * STAIT PRSI0} JO UOESO] 2 AL | T S0npoad 150205 aquin-uou Junspes jo §50
AUSUSP QW [RIDEUNI0D B . i
SuBio] wwawpumoduui=id SBASE PIISIOF JO LONEO] 7 KL ©T raquun ysaaop Sunsixa jo S0y A BASE JIOALISIL SUL O OLRDUNY] s10poLd 35230] fO S5O
. SPURISI 3O ddudsdad | .
Juyyy; Fuerears wowrpunodui-dag
Aoaassy Surerp uresfosd Snds WY | Jurpooyy Jo Andoap, : . : ’
{Buuears) wredloxd Juswpunodwre 2ug ¥su e K1Grssed srewwew 8w | aseud wowepumin fuLmp sjewnre 30 Rurumon]
SIEIQRY HNIASQNS JO UOURAISSUO | STIERS UOLRAIISUCY it SHDXIS [EWIUE JO 1517 ZUNEY [RLOSALUD) R 1O S507] Lo .
b_Euavos 107 ST JO STy " unEy pum BIOY
STTHNQEY AMINSANS JO UOULAIISUOT) Popooy 1AL Jo Yifuzy AITSIDATP PIQ UL GOU SICIKICY SULIDALE $507] -  peIRIONSE e STEIgey | -
SICLIGEY JINISQNS JO UORRALSUGT) TIIT 21 Ut PAAIISqO siwerd Jo 5] sp1ads wed UL o S50 TAIT NOALZSSE SUL JO uoywpunu] EnEERAIY; JO 50T [ INELSAS ANV
SPERY Mpoisanl Laquinu | . : - :
paanbaa p A1ddng 190Em SALELIDNY PHTWIISS 7P NOAIIERI punore udindod i Ajddns sporsaar] a0 ambapme s,
(Bungeq/Aunmuup}
Avdans 11Tm SAGEWITY | 210A20552 punose vonemdod pamsssySunsixy | asodmd £jddns dusowop ap aynbopeut e
anren
EIE30]0M JRIULS JO SEIIT JO UOHTAINSUOD S292¢I5 ATVL 1O IIISIS Sads Y1) 281 3O 530) QIS0 |
sauTINGL
: " 1ddn w ouee Suryes uoneindod ysig
puny 18 s s
UOUTAIISUOS O] UOHNQLIUCD AQ UOUBSUHWIDD “ TR AL ERIE JO Ansedes Fukine sy ur FuNNeaL I JO FUOBIPUCS DIXOUY | Jayew dwrefio ur ydu seare jo Suipoo)y Anfent Ziem jO UONEIDY
] ] spides [° ’ ,
ouny 1m0 . - - Admm 39au jo vondnssicy : * pue weans waweud | WILSAS ONITTIL
UORTAIISUOD O UOUNGLIUOD AQ uonTsUdWOD) sa192dy Aloteadis ;0 Sdudsalg SICUATY JIICA IST] JO $50T JIQAIYEN] 10 UOREND) $E SIRIVY L9ALL JG S50 SLLYNOY AIOAYISTY
oL AJOSURD WIRELIAIP=0 POOYLIA] WAUPUNOGUIL JIOAIDFL HIOFNE PAISdwoDd G uotendod
303 uonTsuadwo I LT JUSWISIIIEIY 103 spasu 'snauS Suqs ‘wonendogd | 01 JUDWINISII 10] SHUT MIU JO WAWDO[MIT LAIR JOALISS M1 1O Fupooly POIIRNIT JOIUDWNUILIY
AMPAn0Id WMDY
siaBe|(ia (220 03 Aoud : :
uoseas o} durpaoase ' : $0p0d 1203 JO UOUII[IND Awode! oo
sofiefIia Y3 U1 ANTIGRIISAT IDI0FHI0 M uorzeindod [ea0] 205 Jwodw paadsdu ’ 2104253 30 Suuread pue _EEmo_nEu rexo1] TVIDOS
B S35 jesodsp ) ]
sanpod0ad spodind UoUSALSUOD pueq pu sAWED *SILTID JO JI0AIIEL ' e ' :
uonsmbie pue] pue uouesuxdwos Aley 203 pannbaa seare jovdws payw] Surresd *SINOSI [BINITU JO S5O PIZEN] amyny 2y Spisut uouTIUSWALdWY osn pue] vo edw] | WILSAS ANV |- ) )
porRdivue WILSAS ISWHL
wedu pEsuuEis o | JILVNOY NOLLONYISNOD
, , JINTNSSIASEY ;. , . . . Ley ik g FSVHI
KOLLVILLIIN J2§040Ud HOd ATYIAISNOD YINLLIED SADNANDIASNOD . s53snvo LOVIINT 20 TJAL TIIOVART | INTRIOTIATA

VIYV INTWHOIVD ANV INOZ NOLLVANANI NI SLOVIIWI T°L 3148,

S7-21






. FINAL REPORT (MAIN REPORT) Chapter 7 : Summary of EIA Report

For remaining impacts on fish and fisheries, a penalty system may be implemented, making the
contractor responsible for accidental spill and in charge of paying compensation to downstream
villagers. '

(3) = Impacts on Air Quality

Impact concerns mainly fumes from heavy machinery and dust. The first cause should not be
significant. For the second one, dust may be controlled by watering regularly construction sites
and roads inside the villages. Grass cover on spoit arcas may limit dust emission by wind.

743 'IMP'ACT.S”DU'R]NG FILLING PHASE
The filling evenl is probably the most rmponant and 1mp’tctmg stage of a hydropower prOJect
Indeed, this is the short time durmg which, - ‘ -

() the hydrology of the downstrean systcm is be abruptly modrﬁed
(i) the water qual;ty of the system is strongly altered, and

(i) the populatron in the reservo1r area must be resettled

() Impacts on River Hydrology '
- As soon as the dam rs closed the downstream area faces drastlc change in ﬂow o

Table 7 4 3 Change in Flow durmg F1llmg wnh 20 m’ls Rrpanan Release (Mean year)

. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Munagmai | Before 69 58 50 - 46 80 217 276 680 419 196 124 - 76
. : After T30 28 27 27 32 52 60 119 81 48 38 3
Me_’kongConl'. Before | -~ 72 61 53 - 49 84 | 228 250 4 440 206 130 g0
R Aer |33 |3 30 |- » 36 63 L] 154 102 59 44 | 35

. ':' As shown in 'lable 74, 3 changes in the downstream river are partrcularly 1mportant in the wet
h season wrth up to 82% reductron in monthly average ﬂow for a mean year -

Srmuhtlon of reservoir ﬁllmg was done hased on mﬂow and various rrparran releases ll shows
~ that with a 20 m*/s riparian release, the FSL.360 reservoir fills in 13 to 25 months according to
~ the year (wet or dry) and in 16 months for a mean year. The FSL.320 reservoir fills in 3 to 15~

- months with only 3 months for a mean year. The speeds of both cases, 0. 4m/day and 1.6m/day,

- are slower than a referentlai speed of 4 to Smfday, Wthh is generally grven asa safe ﬁlllng speed
- agamst farlure of embankment slope : : _ : AR

) E By mcreasmg the npanan release to 50 m’/s to reach FSL 360 1t takes 18 months mstead of 16
" with 20 m*s. The difference is not so- large to grve the opportumty to adapt at best the rlparran
s ,release for the beneﬁt of populat1on and prOJeCt : : PR .

:It is reCOmmended that a study be camed out durmg the next stage of the Pro_|ect development in
L order to optrmlze the npanan release durmg the ﬁllmg perlod The ob)ectwe is to preserve as

L NCANAMNGIEPAMEPP Tt R L2 et e T Febuary 2000
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much as possible fisheries and the use of the river by the population (nnmly transporhtlon and
irrigation).

(2)  Impact on Land Use

A major nnpact of the filling cvent is on land use, as presented in the followtng lable 7 4.4 and
on the two attached ]*1gures 7.4.1 and 74.2,

'i‘able 7.44 Dlstnbuuon of Land Use in lnundat:on Zone

. Area (ha) :
- landUse FSL36om | . FSL320m
Evergreen forest . . 830 - |- 450
Deciduous forest : o7 8950 ]| o 4,480 s
Forest regrowth ' 1,200 7380
Shrubland = : ' e 2,890 0 - L7760 .
Cultivated land : 950 L 310
Totalarea .. ° - - 14,820 1,390

The alternative FSL.360m affects ahmost twice land area as the alternative FSL.320m and 3
- times more cullivated area. All compensatlon costs related to ‘this area arc dctarled m the
Prehmmary Resettlement Plan section of thls report.

' The flooding of the forest will affeet habrtats and wrldhfe “but also wnll represent an economic
loss for all the products, which will be lost: timber, non timber forest produets (medicinal plants,
 fruits, matenal value for ammals and eonservatlon) and more globally, the forest as a carbon o
-_stomge -_. el : _ i _ S n v : '

At FSL. 360m 9 780ha of forest representmg a ttmber volume of 290 OOOm wrll be ﬂooded o
agamst only 148,000m’ for FSL. 320m (4,930ha forest)

As the water level will raise fast durmg the ﬁrst few months of the ﬁlltng (about l40m in 3 S
~ months, 2.3m/day the first month), it is probable that ammals become trapped on temporary
islands or stranded. It is recommended to 1mplement a rescue program for animals during filling. -
~ Such program has been implemented four years ago in French Guyana, during the filling of the

Petit Saut reservoir. Such a program over 2 years is estlmated at US$250 000 for FSL.360m and ;.: 3

_ USS!?O 000 for FSL 320m

| (3) lmpacts on Water Quahty

| Thls isa key tmpact of thls stage unfortunately not llmlted to the flllmg perrod The severe: '_ '

alteratton of water quallty wrll last for at least few years durmg the operauon phase RS

The main cause of water alterauon is the decay of the organle water content in the ﬂooded

vegetation and the upper layer of the soil.- A part of this biomass is soft (foliage; twrgs) andhasa . . =

very fast decay, over 2 1o 3 years. The remaining part ¢ of the blomass consists in wood (timber,
large branches, large roots) which decays slowly over 15 to 20 years or more. The criticat period

is the decay of soft biomass, as huge quantities of orgame matter will consumne all the dissolved s

oxygen in water, ktllmg the aquatic hfe The fo]lowrng table grves a preltmmary esttmate of ,
blomass in the reservoir area: ' e R oo ST

CNCANAMNGIEPAHEPP o0 7.23 0 e epmanya000
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Table? 4 .5 Estimated Bsomass in Reservoir Area

Biomass (Vha) " Area (ha) - Total Biomass (ln ‘000 1)

flems ' FS5L.360m FSL320m
_ _ Soft Hard FSLSGO FSL320 Soft ford Soft Hard
Evergreen forest 28.9 185.9 330 - 450 - 24,0 1543 ~13.0 83.7
Deciduous forest - 289 185.9 8,950 4,480 258.7 1663.8 129.5 832.8
Forest regrowth - 289 111.5 1,200 380 . 34.7 133.8 11.0 42.4
Shrubland - - 28.9 35.8 2,890 1,770 - 835 161.3 51.2 98.8
Cultivated land ) 23.1 0 - 950 310 219 - 0.0 =12 0.0
~ |Total area v - - 14,820 7,390 - . - -
Total above ground © . B e 422.8 2,1132 211.8 1,057.6
0-5cmtopsoil - ]:. 9.8 - 1.8 - 14,820 7,390 145.2 26.7 - 724 - 13.3
0-25cmtopsoil ] 207 | - 161 - 14,820 7,390 " 306.8 238.6 153.0 119.0
Total with 5 cm soil S e - - - 568.0 . | 2,139.8 | 2842 1,070.9
Total with 25 ¢cm soil - e S - " 729.6 2,351.8 364.7 1,176.6
Note: . (1) Cultivated land soft biomass cstimated 80% of forest soft bjomass value {2) Forest regrowth hard bromass is
60% of l'orest hard biomass vafue. (J} Shrubland hard biomass is 30% of forest hard biomass value

' There is no solullon to avord temporary alteratlon of waler The main nnlrgatlon isto lry to limit
its intensity and its duration. The only possrblhty isa prc mrpoundmem clearmg, combmed wrth
- a commcr(:lal loggmg : : e o R

" Bascd on the recent clearmg experlence of the Nam Leuk reservoir, a raprd clearmg and bummg
~ - may reduce the soft vegetation biomass by 88% when buming is 100% efficient. Most of the
" ‘time, (as measured for the Nam Leuk HEPP) unburned biomass and regrowth reduce the

* efficiency of the process to a total reduction of about 77% to 80% in soft biomass. This is the -

- best case with a short duration of clearing (few months). For longer duration, a lower growth
may be expected as regrowth becomes more sngmﬁcant measured al more than 3 tons/ha/year
' (dry weight) N :

: ARegardmg the bromass from the sml no pracircal solutlon exrsts to reduce it. The effect of

- clearing in terms of percent biomass reduction will be quite different according to the depth of

"soil concerned. The actual situation will probably be between this range of 5 to 25¢cm accordmg
to lhe local area (soil texture, slope located in draw down zone or not)

" For hard bromass the clearmg and loggmg operatron can hardly remove more lhan 50% of the
~ original volume However, if comp]emented by a collectlon program of ﬂoatmg debris aﬂer
N rlmpoundmem thls result may be 1mproved : :

Based on these remarks lhe mmlmum soﬂ blomass expected in the reservorr area is shown m
'_Table746 ' R L Lo

Table 7 4 6 Potemlal Maxrmum Reductlon of Bromass in Reservolr Area SRR

Buior'na.s'sin'OOO Ions Layer RETT _Total soft hromass “- | “ Total hard blﬂmass
S| remass an BETIONS 5 FSL360 | - FSL 320 FSL360 | FSL 320
: B-efor;)cleariné-:”'.-' | with seil ¢-5cm - -~ |~ 568.0 -} 2,1398 | - 1,0709 ©-284.2
: : | With seil 0-25 em 7296 - 23518 | . 1,176.6 - 364.7
j Aﬁe?dééﬁﬁg B wlth soil 0-5em - -2298 ] l,083._3 : T 54201 2 114.8 -
2 T EEEE S 2 n I With sod 0425 em 3913 s | 1,295.2 -1 647.8 2. 195.3
-+ . | Biomass teduction -7 [ withsol 0-5¢m 7 | - 59.54 ¢ 4937 v |7 4938 © 5961 .
- H(as a % of initial situation) [ With s6il 0-25 cm 4637 | . 4493 - 44.99 " 46.45 -
© NICANAMNGIEPAMEPP . o Uo7 L6

" Febmary 2000 ..
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Further studics are obviously required in order to optimize the cost of clearing with the benefits
expected. It is worth mentioning that clearing operation is not only necessary for water quality
aspects but also for the future management of the lake regarding tourism and fisheries
development opportunities. Some areas may requrrc to remain uncteared to provrde habitats for _
ﬁshes and some protectton against ﬁshmg, as in spa\'mmg areas.

The Nam Leuk HEPP (the reservoir=1 300ha) was totally cleared by hand by the local
popu!atlon (400 persons) in 5 months at an average cost of US$420/ha. On this basis, the

clearing of the whole reservoir for Nam Ngiep may represent a cost of abont US$5 to 6 millions
for the l*SL 360m 'tnd about USS 2 to 3 millions for FSL. 320m ' '

: Durrng the ﬁlhng pcrlod and probably the followmg years the watcr quahty in the reservoir and ._ '

E released downstream will be anoxic, with fish kills and the probable suspension of - fishing

activitics in the river and in the reservoir. A compensation will be requrred for the populatlon
frorn the reservoir area and for the populatlon of the downstream vrllages :

' _It is recommended to study the possrbrlrtles for a ﬁshery mtensrﬁcatron program in the
- downstrcam arca which provide to the population a fish production independent from the river.
“ As discussed later, the problems of water quality in the downstream area er probab]y have
much longer effects on the populatlon than those of the reservoir, SRR : :

" In thc downstream area it is recommended to carry out durmg the next stage of the prolect a
. hydraulic study 1 assess the various conditions for the re-aeration of water and to propose some
- specific equipment or structure to improve it. Then, it is tecommended to implement a specific
. study of water quality to identify precisely the effect of re-aeration provided by the re—regulatron
- pond, by any structure 1mplemented for that purpose and by the natural re-aeratlon of the river

" ﬂow

lf the situation of water quality is unsurpnsmgly acute ina short term varlous computatrons

- show that the improvement of water quality will be fast and that the situation in the reservoirwill -

be reasonably good in the long term, at least for the active superﬁcral layer of the reservoir. This
is dlscussed in next section. All mtensrty of water qualrty problems is shown in Frgure 7 4, 3

. 7 44 lMPACTS DURING OPFRATION PHASE IN INUNDA F ION AONE'

' The reservorr wrll be a hrghly dynamlc system wrth rcgular changes of Ievel and area accordlng ;
to season and to the mﬂow condltlons L -

) _(l) T emporary Inundatron Lone (Draw-Down Areas)

‘The first questlon is to assess the change of reservorr area and the extent of draw down areas

‘4 which may provide a basis for adapted land development: agriculture, grazing land, wet land.

" The following Frgures 7.4. 4 and 7 4.5 prescnt for each a]tematrve_ _the locatron and extent of e

-~ draw-down areas.

The followmg table provrdes the maxrmum draw-down area expected for each altematrve and '.: T

under dlfferent hydrologlcal years

! AII areas compute_d f_rom Landsat Satetlrte |mager$' in |997 :

CONCANAMNGIEPANERP - . v T LT e e e February 2000
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l Figure 7.4.5
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| Table 7.4.7 Distribution of Maxitnum DraW—Down in Reseryoir

Location © Areasinha FS1. 360 FSL. 320
: : FSL Area S 1,210 2,130
Upper Reservoir | MOL Area = - - © 3,960 440
o -] Maximum Drawdown 3,250 1,690
T . .| FSL Area » 7,610 - 5,250
Lower Reser\toir MOLArea - - | = 6440 | - 2,830
: Maximum Drawdown 1,170 - © 2420
e FS1, Area : 14,820 7380 -
Total Reservoir | MOL Area ' - 10400 ] . £ 3,270
L Maximum Drawdown 4, 420 : 4, 110 |

_-The maximum dtaw down for the whole reservoir is about the same for both optrons, but w;th a
dlfl‘erent dlstrrbutron in the Upper and the Lower Reservorrs =

The potentlal for the agrleultural development of these zones depends on several factors as sorl '
. condition, local topography and duration of the exposition. Further detailed studies are required
" to analyze the first two parameters. However, a simulation of the reservoir operation over the
first S years of operatron provrdes the fluctuatton of the draw-down area aecordlng to the pertod_

of the yeat.

' Two major eoneluslons ale obtamed as shown below

O The alternative ¥SL. 320m provrdes much wrder draw down arcas than the FSL 360m
. because the management of a smaller reservoir results in a maximized use of the active
. volume, with an annual maximum draw down level magmtude hlgher than observed for .- -

. the FSL.360m alternatlve SEET . T :

(ii) 'j' R1ce cultrvatlon eycle covers 120 days or 4 months thh a secunty margm 1t may be
considered that only areas exposed for 5 months are potentlally suitable for paddy F he
result of srmulatton is provrded in the followmg Table 7 4 8 e : :

S ‘able 7. 4 8 Availablllty of Draw-Down Area (ha)

Alternative Area available for Year1 | Year2 | Year3 Year 4 Year §
B ~1 * 3months - - 1,200 1,600 1,600 1,500 - 1,700
- FSL.360 . - 4months | - 800 1,400 © 1,400 1,200 1,400

<o - Smonths - 500 1,000 [ - 1,200 | 900 <[ 1,200

Soss i) o 3 months 2,000 | 3,000 | 2900 3,000 | 3,100
-~ FSL320 | - 4Amionths - f 1, 500 2,500 . 2,500 2,500 2,500
s B Smonths:' '51000 2000 2000 -lSOO 2000

Dependmg on the altematrve a total area of l 000 to 2 OOOha is exposed 5 monlhs a year If ‘

~30% of this area is suitable for paddy, it represents a potential of 300 to 700ha for development.
* Vegetable pardening, which requires less duration (60 to 90 days) may be consrdered on much
« wider areas. Additional studtes are reqmred to assess more prec:lsely the potenttal in conjunctton '
wnth the reselllement plan e e e S : . .

(@) ’ Permanent lnundatron Zone - :-; : =_;;:'._"

L The permanent mundanon zone concems the lake 1tself hmrted by the MOL contour lme Deepr )
- lakes are generally strauﬁed That means the water body wrll be spltt mto two parts SRR
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FINAL REPORT (MAIN REPORT) ) Chapter 7 : Summar)r of EIA Report

(i) A superficial layer of water (the cpilimnion), about 20m thick which will become quickly
well oxygenated. This is the layer where algae, plankton and fish develop.

Gi)  Below this layer, the water body of the reservoir will receive no oxygen and will be the
place where decay of organic matters happeis. This is the Aypolimnion, where no fish or
other aquatic life can develop, except anaerobic bacteria releasing methane gas and sulfur
hydrogen. ~ The water there shows a lower temperature, and a lower pH, which may
create corrosion problems for the equlpment Both layers area separated by a line, which
1s called the thermocline, S

In large lakes, such stratlficatron nmay turn over once a'ye'u when colder water inflow and colder
air temperature affect the water body. There is a mixing, detrimental for the upper layer and
which results often in serious fish kills, but positive for the bottom hyer which release parl of its
dlssolved gas and reeetves some oxygen, thus reduemg the corrosrveness of lhe water.

‘Due to ils depth htgher than 100111 for both altematrves the \Iam Ngtep reservo1r wrll certamly
be stratified. Iis very narrow and long shape is probably a limiting factor for a general seasonal -
turnover of the lake, as observed i in the Nam Ngum reservoir, a much wider reservoir. Turn over

_may affect only parts of the reservoir, were a large tributary may destabilize the thermocline.

* Figure 7.4.6 shows the risk of the thermoehne, whtle tlns has to be mvesttgate(l in further detalls

. during next stage of the study o : - :

7' ' The rrsk of eutrophtcatton (excessrve nutrlent bluldmg wrth resultmg excessive development of
: algae and aquattc vegetatton) in the long term may be assessed by usmg some mdlcators as:

i) lhe resrdence ttme of the water in the reservorr the shorter 1t 1s the lower the rtsk of
B eutrophtcatton For the Nam Ngtep | HEPP, this time is reasonably short in average
132 months for FSL 360m and only 3. 6 months for I SI 320m ' : :

(i) _The phoSphorus loadmg rate thts is the amount of phOSphorus supplted annually by the
= inflow per square meter of reservoir, Phosphorus is often a limiting factor for the built up
of eutrophication. It is also reasonably low for Nam Ngiep, 0. 4Sgle?lyear for FSL.360m
and 0, 90gl’hn*/year for FSL.320m. This higher value for FSL.320m is linked to a higher
* catchment to teservotr area ratro FSL.320m wrll more sensmve to catelnnent degradatton o

than FSL. 360m ' C : SRR '

Aqtn'te vegetalron mamly develops along the shorelme, in shallow waters Stgmﬁeant vaviation

- of water level is an excellent natural control of the development of aquattc weeds, With draw-
- down magnitudes of more than 20m both alternatlves show Iow rlsk of excesswe deVClopment .

' 'of aquattc vegetatton : s Lo - : '

h For the fourth queshon we have camed out some smtulattons on the reservonr level referring to' S
the variation of the thermocline depth to data measured for several years m the \lam Ngum .

‘ reservorr The result 1s prov1ded on F 1gures ’I' 4 7 and 7 4 8

,‘E

L rAecordmg to the posrtton of the water mtake below the thermoelme a part of lhe year, the_ s

.~ project will probably dtscharge temporartly, anoxic, cold and acidic hypolimmion water
- _-.;___downstream ‘with the release al tailrace level of methane and hydrogen sulfur gas. In this case,
TR _the program of ﬁsherres 1ntensrﬁcatron for downstream vrllages will become an absolute prtonty .

CUUOICANAMNGIERTHEPP . cin T Ta32 e e Ry 2000
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FINAL REPORT (MA[N.REPORT) . Chaptce 7 : Summary of EIA Report

We recommend further studies, to assess the water qualily evolution in the reservoir, the risk
imposed by the release of hypolimnion water (for not only people but also for electro-mechanical
equipment) and the technical possibilities to improve the downstream water: hollow jet valve as
proposed for NT2, special re-acration structurcs at tailrace or in t]lc re- regulahon pond to
mcrease the turbulence of flow and the release of methane. .

charding fisheries, only the epilimnion is important. Using an empirical relationship between
the depth of the reservoir and the residence time of water developed on Thai reservoirs it came
that the duration of water quality problems in the epilimnion after impoundment should not last
more than 6 years for FSL.360m and 2 years for FS1..320m, a vcry SllOll duration which has to .
be considered here as an order of magmtudc

Using some models based on emprrlcal observatton of exnstmg reservoirs in A31a, the forccast of
potential open fish production gives about 11kg/hafyear for FSL.360m (or a production of about

160 tons/year) and 13kg/hafyear for FSL.320m (or a production of 100t/year). Much higher o

: production may be expected with intensive fish culture.  For example, on the Indonesian
__reservoirs of Saguling and Cirata (12,300ha), 10, OOOt were produced in 1993 from cage culture,
' doubhng the revenue of dlsplaeed f'n'mers S

745 I'MPAC'T'S DURING OPBRATION PHASE IN DOWNSTREAM AREA

(D Change in River ]"low

“The change in river hydrology is 2 major nnpact As already decrdcd in the desrgn of the PrOJect S

is the construction of a re-regulation pond to regulate over the time the sudden change in .

" discharge when turbines are operating. However, the future situation will be significantly =

__ dlﬂerent from the present one, as presented in the followmg 6 sheets of hgures 7.4.9 lo 7. 4 14,

'In \/luangmar in & mean )fear the future ﬂow wnth the Pro;cct at I*SL 300 wrll be about 3 tnnes_ :
higher during the dry season and only half of the initial flow dnrmg the wet scason. lhe changes
7 may be even greater when consndermg a dry year srtuatlon R : :

- This change of ﬂow wrll have effects on the rrver use by thc populatlon More water dunng the o

_dry scason is a positive impact for the development of pumped lmgatron rcducmg the pumping
- head as the level of water will be h1gher in the rrver and prowdmg more pOSSIbihtles for
-'_addrtronal pumpmg S o :

_:_':Also more rcgulanzed llow throughout the year wrll provrde safer condrtlons for rlver_‘
. transportation.. However, a higher level year long will slightly reduce the area of vegetable -

~ gardens generally developed by the villagers along the lower banks of the river. An evaluauon E

' kof the lost garden area wrth related compensatlon basrs is recommended

: "-_Prshmg will change, not only because the dam wrll etop ﬁsh mtgratlon but also beeausa the
. regulated flow early in the wet season will no longer act as a starter for migration from the

‘Mekong River. But the effect of flow on the ﬁshery component WIH probably be less srgmf' c*mt
- than the effect of altcrcd water quahty S :
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