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Project Qutline

LAO PDR

1. Annual Runoff at Proposed Diversion Site
Total: 5,530 MCM (Kok River 3,800 MCM, Ing River 1,730 MCM)

2. Annual Volume of Diversion Water in Wet Season
Total : 2,000 MCM (Kok River 1,100 MCM, Ing River 900 MCM)

3. Major Project Facilities

(1) Diversion Dams
Mversion Capacity : Kok-Ing 125 cum/sec, Ing-Nan 175 cunvsec)

(2) Kok-Ing Diversion Channel
Total Length 55 km {Tunnel 11 kv, Open Canal & Culvert 44 kmy)

(3) Ing-Nan Diversion Charnel
Total Length 62 kmy (Tunnel 50 km, Open Canal & Culvert 12 km)

BONG BASIN

Mekong River
(4) Yao Flood Control Dam

Gross Capacity 35 MCM, Outlel Capacity 250 cum/sec

{5) Yao River Training
Total Length 40 km, River Widening and Protection Works

KO-‘( 'C?"Ver

e

KOK RIVER BASIN
LAC PDR

YOM RIVER BASIN

To Srkt Dav



Key Irdicators Invobved in the Kok-Ing-Nan Water Diversion Profect

I.  Chao Phraya Basin in Neod of Water by Transbasin YWater Diverslon

Drainage Area 158,000 sq.km
Potential Farmland Area 5500000 ha
Available Water Resources 33,000 MCM/year

Speaific Runof¥ Yield

210 mm

Water Demand 25,300 MCM (1993}, 33,330 MCM (2016)
Population 22.6 miltion (1$93), 26.7 million (2016)
GDP 1,750 billion Baht (US$ 70 biftion) in 1994
GDP per Capita 75,000 Baht {US$ 3,200) in 1594

2. Water Resources in Kok and Ing Basins

g

Hem Kok Total
Drainage Area at River Mouth (sq km) 10,875 7,120 17,995
Average Annval Runoft at River Mouth (M{CM) 5,300 2,300 7,600
Average Annual Runofl at Diversion Site (MCM) 3,800 1,700 5,500
Piannad Diversion Water in Wet Season (MCM) 1,100 900 2,000
Planned Diversion Water in Dry Season (MCM) 200 - 200
3. Irrigation Beneficlal Area by Alternative Water Use Plans
Beneficial Asea Plan A Plan B PhanC

Exidting Phitsanulok Area 23,100 17,000 13,0600
New Phitsanutok Stage Il Area - - 147,000
Exidting Delta Area 246,900 2¢7,000 175,000
Kok & Ing New Developed Area 32,000 32000 - 32,000

Tota) 302,000 256,000 367,000

4. Increasing Municipal and Industrial Water in Lower Nan and Delta Area

Increasing Amount from 1993 to 2016 = 1,240 MCM/year (620 MCM in dry season)

S, Prolect Facility

(1} Kok Diversion Dam

(2} Kok-dng Diversion Channel
(3) IngDiversion Dam

(4) Pao Diversion Canal

{5) Ing-Yot Diversion Tunnel
{6) Yao Floed Control Dam
(7) YaoRiver Training

6. Pruject Cost

Intake Capacily 125 cimsec

35 ke incleding open canal, culvert and tunne}
Intake capacity 175 cum’see

12.4 km consisting of culvert and lunnel
Tuanei of 50 km and shaRs of 17km

Dam Beight of 37 m, storage of 35 MCM
Length of 40 kan

47,600 million Behi for waler use plans A and B
55,600 mallion Baht for water use plan C

7. Project Evaluation

Item Plan A PanB  ~ PlanC
(1} {ncremental Benetit (105 Baht) . -
Inigated Agricolnre : ' o 6261 4312 5435
Munivipal & Industrial Water of 1,240 MCM/year © 4,024 4,024 4024
Hydro-power Generation ' 18 38 328
Todal 10613 . B664 9,787
(2) EIRR (24) 5.1 C132 127
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. Executive Summary

The pnme objcctrve of an Imtra] Envrronmentai E\amrnatron (IEE) i is to reach a decision on

whether a full-scale esammatron of environmental rmpacts ic., an Environmental lmp1ct Asscssment

(ElA) is rcqurred or not "ﬂle purpose of conductrng the IEE for thc Kok- lng-Nan Water !)wersron‘
PrOJect is to 1dcntrfy various environmental paramctcrs aftccted b} a project mrplcmcntatron for thc

proposed aItemames The rmpact on these enwronmental parameters for the selected optrmum water

. diversion route mli be revre\\ed and car:,ﬁJlly exammecl in ths ne\t stagc of lhc EIA

The prcparatron of an IEE is an rterame asscssment process that begms at the earlrcst phase ofa

' prOJect dewclopment and ‘unning concurrently mth pmject de\elopment constltutes an mtcgrated

: fcc,dback loop with pro_;ect plannmg, 1mptementatron and operatron

'ﬂrs 1mpact assessment “hethcr itis IEE or EIA should be regarded as an rteratrve qssessment

process that rs,tams 1ts rmportancc in pro_;ect authonzatron (or demal ) but also bcoomes a central tool
for (1) mon-tonng and managmg predrctcd mrpacts from the time of land acqursrtron and the

: 'managcment process through consiructron operatronal and mamtenancc phases and (2) reﬁnmg project

de\ elopment on drscover} of rmpacts prewously merlooked or changes in pro;ect dcsrgn that may be'

requm,d durmg the actual rmplementatron

'lhe objectwe of the PfO_]Cbt is to drvert surplus water avarlabtr, in the Kok and Ing rivers ﬂomng

inthe Northem Thalland both of lhem bcmg tnbutarres of the Mekong Rwer through several facilities
Vsuch as open canal culvert tunnel, etc., to the Nan niver and ﬁnall) to thc-. Srnkrt Dam to mcet the \sater
g demand in thc Chao Phraya Delta. ‘The volume of the ducrted watcr is e.strmated at about 2 billion m’

per annum \shrch corresponds to 175 m’!scc mamiy used for agncultum mdustna] and domestrc :

' purposcs

ln hght of thc development concept focusmg on the hurmn resourccs dc»clopment addrcssed in lhe

o Sth Natronal Economrc ancl Socral Developmcnt Plan (199? 2001) the fol[owmg pornts are strcsscd

(1) The people should bencﬁt the most from the dev :,topment plan,

L -(2) Sustamable envxronmental de\ elopmcnt to support the rmprovement of quaht} of lrfc and
pamcrpatron of people in the natronai de\elopmcnt plan L _ "
- ‘. (3) Adjustment of the admmistratron of the goy erniment to such as envrronment \\here NGOS

B pnvate sactor communrty and people aru allcmcd to pamcrpatc more in the natronat



development plan, even in an mltral stage of determmmg a slratcgrc development plan and in

a later stage of momtormg and evaluatron

Thc Kok-Ing- sz Water Dnersron Plan should bc roally a strategrc dcvelopment plan.
’llrcreforc the ijcct should be planned and :mplemented to meet the abore dcvelopment conoepts that. )
is, to maximise the benefit of the people aﬂectcdfpeople related and facititate people’s participation inthe
whole project cycle of planning, mrplementatron momtormg and evalu'rtron Furthemrorc to secure
the sustainable envrronmemal de\relopment the co-operatron fcollaboration among govemmcnt agencres

concemcd and prowncral 8OV crnments wrll be strongly rcqurred and be mdrspensable

The slallstlcal data on -
- Ammal average mcome dlstrrbutron o :
- Plammg rate and \\ater fCSOUTCEs in a dry season
- | Land utrhzatlon rate '
- Workmg location and penod and
. lmrmgratron rate and type of w ork N
havc clearl) mdlcated that most socral problems in the rural commumties are closely rclated to W agc and
job opportunitics. Judgmg from the corrolatlon among threc srgmﬁcant mdrcators such as household
income, land utilization rate and cmigratlon rate a vrcrous circle of thc problems is found “hrch tho 7
rural communmcs ate now facing. . '
Fhe vicious crrclc is rcpresontcd as follous . : _
Water shorlage - Lo“ rate of land uhhz,atron = Low mcome —> ‘
Enmrrgrahon to rlrban area, duc to lack of job oppomlmtlos in rural
.". commumty —) Socro-economlc probloms o ' _
In thls respect lhe provrsron of i 1rngatron \sater n a dry season i)} the ijcct and rts assocrated '
prolects “rll be ewpected to conlnbute to swer thrs wclous cyclo ln due consrdcrqtlon of the natlonal
developmem prmcrples and thc problems faced bv the rural cormnumues the matters secmmgly uIal to
the pl’OjBCt mrp!emomahon are dlscussed below in association \\nh the envrronmental study but ot

lmntcd to envi ronmcnral problems

The PmJoct is desrgncd to utrhze eﬁrcrently ancl effectuely the eustmg facrhty of ¢ Sll‘lklt Daml o

to store the diverted water of 2 brlhon ', Thercforr no srgmﬁcant resctllement!relocauon \'.1]! take‘ . 2

' placc in sprtc of the storage of watcr as largc as 2 brllron m and lhe div eraron routc runnmg overa leng1h
of about t60 km, because any largc-scalc dam is not requlred Houcvor a regulatmg dam mth a height

“of about 35mis requrred to be constructed on the upslream Yao fiver, for regulatmg thc dwcrtc,d water '

;:E-2'.'__



@

protccting' the downstream villages from ﬂoodmg and supplymg the storcd “atcr to the surroundmg

o vi'llag'os for agrioulmral purposes. In association with constructmg the rcgulatmg dam, any reseltlementf

" relocation is not envrsagod

- The Prolect has to be p!anned to mmlmlzc rolooahon of local commumtros as mucﬁ as possible,
cspecraily in selectmg thf* diversion route which movntably passes through the v1llagc commumucs
However, about 20 households will be required to be relocated in the route ncar the Kok diversion dam.
In addmon 1o the resettlement problem, more attention should be pald to the issuc of Pcoplo s lmgatlon

oalled « Muang Fai © representmg the tradmonal lrngahon system in Norlhem Thalland It will be

unamldable for the dnemon route to pass more or less, through the canal nct“ork of Peoplc s

_Imgatlon Th|s lesue may be wtal to the |mplementatlon of the prq;ect because this arca is a starimg

pomt of the Pro;cct Ini this rospect the actmtros of pubhc rolauons should be conoontrated on thls malter

' mth a full support of Chlang Rai Provmce at the begmmng of the next stage of the stucly

Thc Ing Dnerswn Dam \\hlch is plannod to be constructod 2 km upstreant of the Thoeng road

g bndge consrsts of oonoreto weir and polcler d)ke mlh a helght of 5 n, Fho olcs of am:l 1mpac_ts by the

- Dam, such as mﬂuence on “etland eﬁcct of flood mltlgatron avaﬂab:ht) of irrigation ‘water in the dry

season etc. should be “ell mfonned to and dlscussed mth the wllagc community \\hen more concrete

plan on lhls scheme be clanﬁed In lhls cormectlon pcoplc s parllcxpatron from the plannmg stago in

rural development will bo hlghl) recormnended to be promoted under tho mmatne of vrllagc community

- mth a full support of Chlang Rai Prownce

n tho prehmmary study, of tv.o (2) routes for Ing Yol turmcl selected for comp'arison' the

‘-nonhom routo has becn Judged to bc more advamageous than tho soulhem route based on the past
L consultant s cxpcnenccs in !akmg mto accoun[ engmeermg factors such as topograph!ca! and geologloal
B condltrons and constructlon cost esttmatod for tunnol Accordmg to the prehmmary engmeemag stud),
' thc cost of tunnel oonslructlon for the soulhem route has been cstlmatcd at “about 30 400 mlkhon Baht

. \\hich is abOut 1.4 hmes as h!gh as 2] 100 mll!lon Bahl for the nonhcrn routc.

fhc tunnei runs underground in thc mountamfconscrvatron areas moslly rt.prcscmed b) Natiorlal

| .:. _Pon,st Resene (C)!Nat:onal Park undcr estabhshment and dcsngnated as ‘Watcrshed Classaﬁcauon
I (IA)” as v.ell Acoordmg to the regulanon set up by OEPP, no dc»elopment activities are allou.ed in the
forest areas ciass:ﬁed as Waterahcd Chssaﬁcallon (lA) in association mth the tunnel construcllon
tunncl shaﬂs are planned to be !ocatcd al scven plaoes along thc route In order to a-.md lhe _
:: cnwromnenlal unpact the enlrancc e\n and ali fhe mlct pomons of shafts are locatcd outside of the .

- Walorchod Classrﬁcatzon (IA)

o From the ecologlcal ue\\pomts of torost consenfauon an) mgmﬂcantl) adrcrsa rmpacts of the

- %mmel constmctlon on forcst resourc»s may not be etpcctecl Thero C‘(ISI somc projccts

| planncdhmplemented in thc arca dcsrgnalcd as Watershcd Chssnﬁcatlon (lA), one of \\h:ch was that an



undugrouud hcadracc tunnel. had becn planned, in par, under the dcsugnated arca (IA) for the
“L AM TAKONG Hy: droclcclrrc l’o“er Project ”. ‘ :
llos.-.ucr the pnor permission to procood to the next stucl) should be obtained through
.' 'dlscusuonf consullallon among RID RFD and OEPP. In addltlon their joint site mspccllon is highly
'. advised to be camed out at the oarl:est possnblc date to clanfy the present situation of the mlel and the
outlet pomons of the tunnel and the shafls, focusmg on the forost resourccs, the watershed conscrvation
~ the access roacl (runstatcment aﬂcr the opcratlon andfor pmper protcctlon measures to preu,nt 1Ilegal
loggmg) 1mpacts of portals on slo;)c Slablllt}, sociat cnwronmcnt of the surroundmg v:llages etc..
ln addmon in association with the lunncl constmction \\luch is cstlmated to producc quarned rock.
of around 7 8 nnlhon m3, much attcntaoﬂ shoulcl be pald to Safety of constmctzon and dlsposal '
: /efﬁcrent utlhzauon of such a hugc amount of quarncd rock . On thlS matter sufﬁcrent dlscussmn be
- highly rooommendod to bc made about construction contncls mcludmg umt pncc of quarned rock and _ -

doSlgnated disposal arca, among RID, RFD and Chlang RalfPha)ao Prownces

Fmally in order to llo“ thc dn crted \\ater of 175 m’lsec the Yao rwer will bc mevrlabl) roqulred:
| to be lmprow,ed along the river stream stretchmg mer a lcngth of 40 k. Along the mer lhlrtccn (13)
' \1llages consmtmg of about l 700 householcls equal to about 7 000 populallon are dlslrlbutcd The |
social 1mpacls on thcsc 13 vrllages should be dlscussed among RlD Nan Provmcc affectcd wllagc |
commumtaes (chrcf of vrllagus cluef of \\omen ’s assoc1atlon etc) cnwronmcntal o‘;peﬂb of the third
party (NGOS mcludecl) The ecological lmpacts should be cxammed as \\ell B _ .
In this d:scuss:on the sutuatlon of the nver before and afler thc lmplementatlon of the Pro;ect should be' |
precrsel) and schcmahcall; e\plamed so as to mako wllage chncfs easrly understand the menls and
| demcnts In addition to that the enhancemcm programs in “l‘llch lhc “ater avanlablc due to this pro;wt '_
- may be uscd for the wllages cconomic actwrllcs should be acccleratcd under pcople 8 pamcrpahon in

rural dev elopmcnt with a posalnc supporﬁ of Nan Provmcc and other go»emmenlal agencroa

Major 1tcms mcludmg thc above- mentioncd mattcrs re\ealed by thss study of IEE are descnbed -

'as below that is, “O\erall lmpacts”(A E) and “lndwrdml lmpacts”(l

ll. Overall Imp: acls

A Changc in Run-oﬁ in the Rncrs 4
: Thc pro;ect is pla:med to dnerl surplus water cshmated at 2. G bllhon m avallable in lotal 1.1
* billion m® in the Kok mer and 0 9 blll;on m® in tho lng m er to the Nan river in lhc olher basm as shown

. ol Chalt l

B




. way.

. The surplus water, pnnc1p1|l) taken in the v».ct scason, will conmbutc lo nntlgauon of ﬂood induced

_dxsasler in the paddy ﬁeld sprt,admg in the lower Kok and Ing nvers Especially, the lng Dnersmn dam
' 'planncd on the lng river will conir:bntc to ﬂood mltlgahon in Amphoc Thoeng and the padd) ficld
| "occurrmg in the lomr basm of the Ing river. The diverted water flowing in the open canal and
_tcmporanl) stored in thc regulatmg pond/lng Diversion Dam could be used for agncullural purpose

" through pumping-up by the surroundmg wllages and be supphed as well to Nong Lmng Wettand on the

The change in water \olume in the lower basins of Kok and lng rivers will be allewated to some

. c‘ctcnt duc to mﬂow of back-\\ator from the Mckong Ruer

_ B !moacts on Ecosy stcm in thc Meko ng

The amount of dwerted water from the Kok 'md lng rivers is n.shmated at 1 to 3% of the a\crage

- nmoft of 129 370 MCM at Chiang Khong as shown on Chart 2 The reduction of thlS \olumo ltsclf h’iS
s mon, or less some 1mpacts on thc Mekong riv er, but seems to be not mgmﬁcant Supposmg that, smular
pro;ccts \\hlch reducc the runoﬂ'“ in the Mokong nver be 1mplementod in near future al random or gven in
'_: order in npanan countncs m the Mckong basm the mapac{s of the Prqect on the ecosystem in the

_ Mekong basm mlght be not small

Each 1nd1v1dual pro;ect rpSuhs m d1rect and mdlrect lmpacts Cumulamc lmpacts are thc

aggregatos of direct and mdm,ct lmpacts resultmg from two or more pro;ccts in thc same area or reglon

_Ass»ssmcnt of cumulalno 1mpact 13 1mportant oons:dcrmg lhe :mpact on thc futurc ec055 stcm of the
Mekong, \\hereas rt,latwcl) small amount of v.atcr taken from tho mbutary of the Mekong ma} not be
. cm'lronmentall) ssgmﬁcant on a per pro_;ect basm the cumulative amount of \sater takeﬂ in thc future

- "may be hlghly sagmﬁcant

Generally, env:ronmcmal lmpact asse-:sment has focuscd on those mlpacts that rcsuIt from smgle '

e _prorects Ho“e\er the gromng conc:Cm for the global enwroiml«.nt lS ]lkCl} o underacort, tho lmportance
L :_ of assessmg lmpacts m tcnns of \\hole dev clopmcntal programs as “ell as mdmdual pro;ects in this
| .r.rospecf the Project shou!d be n,garded as a part of the wholc' dcwlopmcntal programs assocmtod with
- ihc \\ atershcd devclopment of lhc Mckong River Basm with which lhc npanan counlries as w e]l as

_ mtemahonai msiltuhons/orgamzahon are concormd

Thc Kok !ng-Nqn Water chrsnon Pro_;cct could be in othcr tcnns a pllot pmjcol which has,

| "more or less Some |mpacts on the ccos.) stem in the Mckong baam Takmg thlS oppoﬂumty thc RII) will -

be adwsed to carr) out somc: stud} or uolloct data conoemmg the cumulatnc lmpact of thc Pro;ect The

tocation for ths stud; is reconlmendcd to be "Nongbongkm Wlldil& Rostnctlon Arca (NWRA) near.



Chiang Sacn, which was declared as'.a Non-Hunting Arca in 1985. The r.ivcr.or stream origfnatcd in
N\VRA is connected to thc Ing river about 10 km from the river mouth to the Mckong Riv er.
The tentative items for momtormg ina dr) season and a wel Season are as follous
- Observation of blo-ducrsn)_ :
L Water level i in NWRA _
- Rice productivity, fish captutc cultwanon arca
- Popu!ation dcnsity :
.- Metcorological daté _
- Observanon of acquatlc plant 1ncludmg weed
- T}pc 'md popu]atlon of wildlife ; _
- pH, BOB, SS and \\ater le\cl at the mouth of the Ing river
- pH, BOD, SS and water le_ve! in the cen_tpr of lhc swamp '

C. Back -water from Mckona Rner

The water level of the Mckong River at the mouth of the lng river is rcoorded at 350 m Tax. and
© 340 mi min, mdicahng that the fluctuatlon of \\ater be rangud mthm lO m around The hlghest \water' o
level is obsen ed in October to November and the lowest i in Apnl The river gradlent of the lng rveris .

very gentle, bemg apprommatel} US 060, from 'Ihocng to the mouth to the Mekong, S0 that lhc back-

water comes up to about 50 km upstream fmm thc mouth but not to Amphoe Thoeng

: D [mpacts on Aquatfc Ecoloav from One Watershcd to Olher Watershcd

The 1mpacts on aquatlc ecolog) from onc u atcrshed to other w atershed ha\c been e\’mnned based o
'on capmred spcmes for Kok Ing, Nan rivers and concemcd tnbut'irms At thls prelmunary stage 1t has '_ =
bccn concludcd Ihat the i lmpacts on dsstnbution of ﬁsh from one W atcrshcd to other w atcrshcd is expected :
to be low bccausc the prehmmary result of the study (RED etudy) mdlcated that thcrx are mmof "
B d:ffemnces in ﬁmlhes and spgclea of fish found in cach “atcrshed e i .
- ‘This conclusmn should be reconﬁrmcd b) more samplmgs/anal) ses and more prccns» etammauon '

in lhc subsequcnt stud) And lhe impact anal)SIS mll be requu"ed to be contmuousi} made in thc'

_ nlomtormg stage aﬁer the implementatlon of lhe pm_]cct

E. _ Publu: Heallh

In Thalland dlarrhea is by far lhc hlghest cause of morbldlt) Dnarrhea and food ponsomng ha»e: -

not been rydu(:t.d due to lack of water suppl), h} g:emc latnne and food samtat:on

&




The 1mplemcntatlon of w ater resources dcvelopment project could cause bolh positive or ncgamc
heallh 1mpacls Thorcfore it is necessary to slud) the present public hcalth condmon bcforc project
rmplementatron ‘so that caroful anal;sxs of causes and problcms could bc donc in thc next study.

Thc RID (TEAM JN) aludy sho“ed that nnpomnt water-related drseaSo found in the study was
malaria whereas enccphalrus and hemorrhagrc fover were nol proscnt in thc record. But encephalitis is
reportcd to ha\e occumd in the PIOjCCl Arca. Common malnutrition problems were goitre and ancmia.
Particularly in thc construclron stage, the main problem is lrkely to be the outbrcak of malaria among

labors and conmmmlros in areas around the tunnel outlct and shaft conslmcnon sites. Besides, the sproad

of AIDS ancl diarthea mrght be possrbl} found among w orkers

f Moro comprehcnsne pubhc health survey is dosrrable to understand cxrstmg problems and to

' fon,see health lmpact “luch will be brought h} the “ater rosouroes rle\clopmcnt proy:ct Especrally the

study on presem srtualron of sanitation and hygiene such as t}pt,s of drinking water and latrine is

i necessary. in the 13 vrllages along thc Yao river, the area of thc lng Dnvcrsron Dam and the vrcrmt) of

Nong Luang “etland

Most of the heallh 1mpact studres show that 1mpr0\ed 1ccess to water in termis of quantity, not

: qualrt) brought a srgnrﬁcant reductron in drarrhc:al drsease Furthcmlorc the hcalih cducalron for pooplc

in commumtros is uscful to change madequatc hcalth bchavror In this connection, it is rtcommencled that

in the early shgc of the pchcl the hoalth educatron prograrns be applied to lhesc areas as a part of

p enhanccment programs of thc Pro_lcct to ensure that the avarhble water is ﬁl“) used for hygicnic

"purposes ancl to mmnmzc fecal contannnatron of the enwronment

Indrvrdual mrpacts along lhc dn’crsson route from tho stamng poiat of thc intake site in the Kok

- nver are srrmrmnzed below The summar} 1s shorm on Chart 3 cowcrmg the whole route and thc precise

'1mpacls on se\eral allematnc roules l1mltcd to the arca bct\\ecn lhc mlake n the Kok river and the Ing

Drversxon Dam is shonn on Chart 4.

ll! : l-'ndiv.idnal' lrnpjcts' nlomr the Diversion Route |

L lntake from ihe Kok Rner

: As an mtake srte tno altematnes are proposed, an upstream onc and a do\mstrtam one of the

N exrslrng dr\eruon dam admmrsterod b} DEDP The doxmstroam one ( A route ) is that a ne\'. intake

{acmt) is plann:,d to be conslructcd about 4 km dormstrcam of the Kok Diversion Dam { c\lstmg ) ln

lhrs case lhe RlD is able to admrms{er the \\ater under his control but the canal \\rll mevrtablg pass m

' 'most paris ihrough thc 1rrrgatron canal net“ork under the DEDP oontrol On the other hand, the h



upstream onc { B route ) is planncd to talcc drrcctly the uatcr at thc location about 2 km upstrcam of the
c*ustmg dam, but is not able to admmrstcr the water under his eontrol ' _

In any case, mutual understandmg and close co- opcratlon between RID and DEDP will be hrghly'
nqurred to promote the project. It should be noted by both gov ernmental agencics through the process of
site selectron that the pro;ect be 1mplemcntcd to eontnbutc to the cconomic detclopment in the local
commuaity, in which the role the Chiang Rai Provmce is c\(pected to play is not small but rather large

and vital to the pmjcct implementation.

2. Land Acomsrtron and Peoule s lrrmatlon - R : B
_ | o The Kol-. Div ersron Dam (euslmg) and the subsequent eaual roule arc the stamng pomt of the PmJect e
: Thc laud acqursrlxon for these areas located within the economlo Zone of Chrang Rai city, may be more
‘ senslme than that for other areas. | : . _
| .- The Pro;eet has to be planned to minimize rescttlcment/relocatlon of local commumtles as much as
B possrblc especlall) in selectmg the diversion routc \\l‘llCl‘l mewtably passes through the wllage :
coumlumtrcs resultmg in that about 20 households be requrred to be relocated in the route near the Kok o
_ .dnersron dam. In addmon to the resettlement problcm more attentlon should be paid to the lssue of
People s lrrrgatlon called Muang Fai “, representmg the lradltroual rrrrgahon system m Northcm _' ) :
Thailand. ) _ ' '_ e _
' The tradrtroual People $ !rngatron S stem, called as “ Muang Fal , ot onl)r eontrols the rivers :
and streams but dcfmes the soc;al fabrre of ihousands vrllages “eldmg eommumtles togethcr to share'
'rcsources to ensure mutual prospent) Houcxer nou vrllage coheston is “eakcmng, and with rt the

mllmguess to co-operate. One of the reasons is that the new setllers rcﬁrsc to pa) for thc “ater old

farmers, sccmg the ne“eomers recervmg free “ater boconic. reluctant to pa), resultmg in most .

drstressmg to “Muang Fal admmlstrators” Partleularly \\hen water suppllcs are sv‘arcc dunng the dq
season, the potcutml for eonﬂrct escalates and the problem becomes more serlous '

It wilt be una\oldable for the dn ersron route to pass, more or less through the canal netuork of .

_ PeOple $ Irngstrou This i rssuc may be vrtal to the 1mplementatron of the projeet because tlus area is the:_ L

startmg pomt of the Pro;cct ln llus respect thc actwrt;es of publrc relatrons and thc socral study on
Pcople ] lrngatron should be eoneentrsted on thls matter with a l‘ull support of Chlang Ral Provmec in
the next stage of the study ' :

: ln case of ROutc A, about 20 households will be requrred to be relocated as mentronod above On
the other hand in case of Route B no resettlemeut problems may be c\pected to take pl'lce at llus -
momeut but some households ma) bc possibly affected in the future due to e\cpausron of the urban
de\eIOpmeut in Chlang Rar c:t) Punhenrlorc in the routo selectron it mll bc necessar) to take mto:

consideration the hlke of tand pnce mth prog,rcss of urbamzatzon
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3. " E cosystem of Wetland {Nong Luang) for Routcs “B” and “B-P”

" The v.et!and of Nong Luang is dried up in a dr) season. The \\ctland presently pla)s an
important role not only in focdmg and breeding for blrds and wildlifc but also in aquaculture in the rural
economy. _ '
' Thc canal route is to pass through Nong Luang, rz,sultmg in, more¢ or loss havmg some adverse
efteets on the wetland coos;stcm Hm\escr the mtroductlon of water from tho canal in a dry season
into the “etland 1s cxpccted to comnbute more to the mral oconomy in meeetmg the noods of local

oommumues In thls reapect tho conscrvahon of the \\ctland in Nong Luang, or more positive

| uuhzahon of the \\ctland 1s close!y clatod to enhanocment programs under people s pammpallon to be

" recommcnded wlth a ﬁlll support of RID RPD and DOF

Dcsplte thc mdc ranges of rosources and semces prowdcd through \\etiands m the roglon they

: have not hkely b.,en properly protcctcd or managod ona sustamablc basls In Southeast Asia, ma;or

threats comc from mmmg, and unsustamablc forostry conversion to agncu]tural or urban Iaud If these

. systems are to cou!mue to suppon the region’s blodwersuy and 1ho pooplc “ho depend upon their

K _resources urgcnt aitcnuon needs to be gnen to lmprovmg thelr managcment Govenm‘nents and non-

gO\ emmenlal orgamzahons ([\GOs) havo becn pay ing mcnasmg auenhon to lhlS issue in l’bCCl’lt )ears
and Vietnam and lndonesm both jomed the Ramsar Com muon m thc late 19803

Bcfore that uudersfandmg of \\ etlands that is, undcrslandmg lhe full value of \-.ctland 00033 stems

and the role that thelr suslamable use can play in achlevmg somal and economic goals needs to be built
_at ail lo\els of somcty firstly among goxermncnt dcpamuenta conccmed such as RID DOF, RFD

provmc;al gowmment etc

‘ 4 Dcen luca\ ahon in Cul\ ert (Roule “B”)

The canal passcs through a paddy field and a small hill aﬂer commg out of the Nong Luang, and again

| nm through a paddy ﬁeld aloug \\hich se\eral vlllages namﬂly Ban Thung Khong and Ban Mua Luk are

B _suualcd sev eral hundrod melcrs a\\ay and f'mall) comes to a rcgulaung pond pla:med mlh an area of 200 ha

'Hlo poud pla)s a role in regulatmg dn erted w. a!er lemporanl} , from \,\hlch the dn ersion main canal goes out

| and anothcr canal goes out as \\ell (o supply lhe “atcr to the area on thc Icfl bank of the Hong Khua m er, a

-:'thbutary oflhc lng mer o

4 The canal passmg near ihe abo-.e-menlzoned ullagcs is desngncd to be of cul\erl l)pc Thc

-e\ca\ ahon IS in some parls doml to a dcpth of 20 30 m from the grouud Thereforo the open space dunug
7 ‘construchon is as \ude as 100 m or more m the deepcst secilon Bc51des dlsposal of largc amoum of |
: :e\ca\ated sods cshmaled at 18 nnlhon m this mlgh! possnbly mclucc so\eral safc() probiems cuch as

T aoc1dcnls durmg construcuon safcly hazards to small chrldren cte.. The dcs:gn of suchadeep excavationis
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: stronglv adusod to be reviewed. If if is uua\oldablc the oonslmctlon mll be rcqulred to (akc the following
measures in dug consldcrahon of aullcipalod adverse im pacls on the envirenment;
- Safcl) nICASUICS agams.l c\ca\ated slopc collapsc and slope sliding durmg conslmcltou
- Safely measure agamsl access (o the excavated opcu space durmg construction (scthng up the
fence aloug the shoulder of the open spaco pre\ enting village pcople l'orm approaching lhc suc)
- Proper treatmcut of dew atcrmg durmg the excavation work, _ '
- Proper lrcatmeut of excav; a(cd materials (utitization ol' orgamc lop sml and dlsposal of 18 m]lllon
_m excavated soxls), and

- Correct 1nfo_r111311o11 about the construction to the local communily.

8. ln2 Dnersnon Dam | o B _
The constmcuon of the polder d)ke \ull conmbule to close ofl a paddy ﬁled from the flood and to_ | )

- ‘allc\late oolenual damage to ml'rastmcture On 1he other hand farmers mll lose a beneﬁt from lhe femh?mg -
role of the ﬂood u.hen lhc ualer recedes but the beueﬁis of lhe ﬂood are. not al!ogelher lost Generally the
dry scason clraudovm spceds up aerol:uc decompos:t:ou of accumulated orgamc matter releasmg
iulricnts that on reﬂoodmg, support a \\ut—season ‘bloom i in produclmty The life hlSlOTlCS of man_‘, '_
orgamsms are ml}matcl) coupled to thls pcnodicity The \olumc of w ater dlsehargcs in £y ers and other_
water bOdlCS such as ‘sw amp and poud pnnc1pall) dommates the dlstnbutmn aud the abundanoe of aquahc
organisms. Theref'ore the shorlage of “aler Snppl} has a sngmﬁcanl mﬂuenee on lllC actn mes of ﬁshmg and

aquaculture ' '

- The chauge of emxrom‘uenl after lhe oonstructlon of the d) kes i represeuled by longer penods ol' floed
coudmon 3 lo 4 months, compared with the ourreut flood, 2 lo 3 ueel\s lt should be noted lhat lhe"_
ﬂuctuahon in water tevel causcd by change in uater dlscharge aﬂer lhe pro;ect 1mplementahou is less lhan _
{hat duc (o scasonal change a dry season and a W el season Therefore lhc mlpacts of lhc Pro;ect on lhe
aquailc ccology are rather small. Plants and “lldllfe lmng there may adapt lhemsel\es to such eny 1ronmeutal_ '

' change of allcmale perlods of louger fl'oodmg and shorter dr} mg - oo v

In mamlanung the function of Ihc \\cllaud lhe perlOdlCll}’ of ﬂou. pallem IS quﬂe nuporiant Although |
lhc flood paltcm 1tself is 10 be chauged b}, Ihe Pro;ecl lhe penodrcniy \\11[ bc secured. 'lllerel’ore produolmt;,r |
in aquaculture gro\ﬂh c_', cle in aquahc plaul and hahllatfnngralmn for m!dhfe \\lll be Iess alTec(cd '

' Here, it should be nolcd that thc reservoir formcd b) the d)ke helps famners hvmg ihere to uuhze |
water even in a dry season for paddy/cr()p culiu alrou and aquaculturo A\ a:lablc w a!er of 30{] MCM ina
dr} seasou will be used for as>ocnaled projects, thal is, Loucr lng lrngaltou pFOJE?cl (5 000 ha) upper Ing
‘ lmgai:ou pro_|ect (3 {}00 ha) and lnland Fisher) pro;cet (2 000 hain u ater surface area).

Pnuc:pall), at each stage of the pro;oct nuplemenlahou such as plmmmg, comimchon aud operatlon

intensive and frequem consul!ahou among local commuumcs represeulalnes of Theong, Rl'D RID ete. w :ll R

be advisable lo be held for mulual underslandmg in the ue\l slage of lhc study
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: 6 " Tunnel Undcr W'ucrshed Ciass;ﬁmhon and National Forcst Rcscr\ €S

Although the nnpacls on forest resources arc c\pected 1o be of low mag,mludc there are important
lssucs about enwromnent-relatcd regulalions to be clanﬁed before procecdmg to the noxt stage of the slud),
lhal is, Walershcd Classnﬁcatlon and Natlonal Forest Resenes According to the regulanon set up by OEPP,
ne dev elopment activities are allowed in lhc forest arcas classified as Watershed Classification (1A).

A ma_lor objcctl\e of watershed c!asmﬁcahon is to formulate tand use plan for conservation of natural

resourccs in pamcular water and forest resource from the ue\\poml of 1hetr sustainable wsc. From lhe

ecolngocal we\\pomls of forest cansenation any sngmﬁcantl) ad\erse unpacts of the tunnel constmclmn o

foreat 1eSOUICes may not be cxpccted Hcm.c\ er thc prmr pemussuon 10 proceed to the next sludy should be

- obtamed lhrough discuss lcn! consultation among RID RFD and OEPP at thc earliest possible date.

In addmon no data on the \egctatmn amund lhe Phu Sang Walcrfall in the Nahoual Park are

av allable So the SUlY ey on \egelahon \ull bc requlred to bc made in lhc next slagc of the sludy

ln the lunncl consimcnon the major issues related to \xatershcd consewaﬂon will be the behavior

of the groundv.ater/the surface “ater which nny affect morc or less lhe vegetation and forest resources
~occu mng on the sy rfaoe 1b0\ € lhe tunnel/shafts The longltudmal seclions of thc tumlcb’shaﬁs are shown
- on Databasc Map From the \\atershed conscwation aspects thc mvestlg'mon items are prowsmnal!) :

”llsled in Chart 5 for the 1mpacts hkcly mduccd h} tunncl construchon

R A Safcu Measures i m Tunnel Constructwn 3

The hmnel conslmchon will be rcqmred to takc lhe follo“ mg mx,asures in due cons;derallon of

_ anllclpated ad\ crse 1mpac(s on lhe eny lmnment

- Saﬂy measures agamst the co!lapse of the W all and the oellmg,
; .‘Propcr lrcaimcnt of pollutcd “ater _ '
: ; '7 Propcr lrealmem of c\ca\ atcd rock and
Po. Rcforeslahon of lhe areas affeuted such as mlet and ontlct porlmns of lunncl and shafls,

and access road from exlslmg roads lo the shafls.

8, o Reforcstalmn Plan n lhc Infet Porhons of Sh.\fts and along the Access Road

E Some forest resomccs mkl be meutabl} aﬂected by consiruction of the lunncl shaﬂs and Ihe access

roads As mltlganon mcasurcs adequalc reforeslat:on plans afra aduscd 1o be cstabhshed undcr the “Vlllagc
Reforeslatlon concept Scedles l‘or forest plammg should be prouded l‘rom RFD’ Scedlmg Centre.

Prmc;pall) A lhe area for rcforcslauen shoqu be more thau lhal affccted b) the oonslrucuon In thc preparahou

stage of ihc reloreslauon plan the co- operat:onf collaborahon among RID, RFD aud nllagc communities will

be indispensable. -



9. Utilization of Quamcd Rock from Tunnel (,onstruuwn

In connection to the proper t trealmcnt of c\cavated rock, n mll be ncll ad\ 1sed o prcparc the plan '

for utilizing lhe quarricd rocl\ from the tunnel excav ahon the volume of which is estimated to be as largc as

6to7 m!lllon m’ in-situ,

The quarried rock can be vsed for several purposes not only for ihe pro_iecl but also for olher

purposes, depending on w elhermg degree

For the prbjoct, and coarse aggregates for ooncrete rock material for river bank

associated projcé_ls - pretocuon and construclion matcnals for dam and dyke

For other pﬁrpo’sr_:é . . coarsc aggregalcs for local safe and construchon malenals

for !ocal sale

Pamcularly in assocnallon mlh uhhsauon of quamed rock relalod lo the Iumlel conslmchon 1l is

; adused Ihat not only the provincial gowmment under the mmalne of oomfnumiy \lllages pammpate

- posnncly m lhc dE\ clopmcnt prOJCCI but also pmate sectors mll be invited to JOll‘l the pijECl m a more

: posm\e manner

For ms{ance a spcc1a1 pmposc oompany in \\thh a pmate seclor and an aﬂlhated enlu) of the_

pm\mcral gmermnen! (ake an cquily pamc:palton mll be possnbly cstabhshed o produce and sell :

conslmclmn malcnals such as concrele aggregates etc m usmg quamcd rocl-. from !unnel e\ca\ almn Thc

location ior lhc spoxl b'm'c uhcre the abme e\ccavatcd matenals be dlsposed shal! be designated by the

- provmmal gowemment ln case of dxsposmg such cxcavated matcnals at the demgnated s:te the

oomractor shall pay at lhe prlce: agreed among thc parucs concemed to the provmc;al govemment

Flrsl of all, it is mcessary to fonnulate a framcv.ork in “hlch all the pames concemed farrly and

equally share together the beneﬁts and the nsks commg from the Pro;ect

ln lhe background of this concept 1he desiruchoa of foresi resourcea could be a\mded in other areas S

“here lhe quarned rock is necessitated for rural der elopmcnl purposes

_10. - Aquatic Fcologx and Flsh Mlgrahon in Tunncl

Conccrnmg {hc m:grauou of ﬁshes through (he lunnel mth a lenglh of 50 km most of lhe ﬁshes haxc

enough swimming capab:hty s0 lhal no mgmi:canl 1mpacis are c\pccied to be emlsagcd But a! thc mlet

pomon of the tunnel some measurcs ar¢ ro«,onnncnded lo be cons.ldered for reducmg the ﬂow \cioclty, for _

- instance, ms!allmgarestmg place

Thc tack of oxygen in the tunnel mll be a\ o:dod bccause lhe 0\) gen mll be supphed mlo the “ a(cr as

" far as the mov emcnt of ahnowhcnc air occurs and the slcady flow i 1s prescnl even under no sunlight condltlon

 like the night fime. Furthennorc the temperalure of the undcrground about 1 000 m below lhe ground
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surfacc at lhe decpcsi is almosl the sami¢ as the anmual a\crago temperature of the atmosphcrc in thc
rcspeclne region, so that lho dl!’fcrcnoc in lemperalurc is e\pcctcd to bc minor thmughout the tunnel.  Fishes

could adapt themselves Io changc in temp-cralurc in the tunncl

1. Ethnic lll!lgrlb _ :
o Villages of hﬁltnbe (Yao trlbe) are scattcrcd 'sround the entrance of Tunnel No. 4 shaft. - Thus this

area would need more attenfion than other arcas, before and during the construction. And the Public

' Rclallou activities will ha\c to be exoeuied ( for instance, at the time whea the route of an access road be

clarnﬁed }in a close collaborahon W uh N(}Os for this spec:al rcglon carher than the olhcr rcg:ous :

12, chulqingam in IheYao Rncr

- The rcgulatmg dam is planned to bc Iocalcd oul of the National Forest Rcsene bui its roseno:r enlers

- in parls mto lhe Nauonal Forest Reserve coy crod wuh degradcd forcsts Au} v allagc is not ducctl) aﬂec!ed

but pasrure will be aﬂecled at lmnted places. The regulatmg, dam mll play o very lmponant role not onl} in

: pre\entmg the ullagcs scaltcred along the Yao niver from bcmg floodcd in a wel season, but also in
' proudmg the paddy ﬁcld mth stored water in a dr} season The w aler slored i in the rcseno:r can be also
. used, for e\(ample for nursery bed of \aluable trecs, mcdlcal plant ﬁsher), cte. In this connecuon lhe'
enhanoemem programs are rocommended to be promotcd for the rural developnient uuder pcanple s

K pamcl pallon

13. '.7:; Yao Rner Tl‘ﬂl!llﬂg o _ ‘
In ordcr to flow the dnerted water of 175 m3lscc the Yao river \\1!] be mcwtabl} rcqulrod to be

improwd along the river strcam strclchmg m er a length of 40 km Along the mer thirtecn (13) villages,

: consnslmg of about | 700 households cqual to about 7 OOO populauon arc d:stnbuted as shov.n on Chart

| 6. The socml lmpacts on these 13 wllages should be c\ammcd!dlscussed among RlD Nan Prowuoc

af‘fccted wllage commumtics (chief of v1llages chsef of \\omcn S assoc:ahon etc) enwronmcntal

' ewpens of the thnrd part) (\lGOS mcluded) The ecologlcal nnpacts should be e\ammed as “cll

The plau ShOuld ha\c a nummal 1mpac! upon m ef ﬂou ancl minimize thc al'l'ocls of agncullural

. ﬁsher) aud pastoral acmmes and mmnmze loss of biologlcal dncrsu) Ho“e\cr if lhe plan is

§ unay oxdablc all cftorls should bo made not ouly lo mmlmnse loss of b:ologlcal div ersn) but also to create

more of bloloomal du ers;l}, lhan 1ls Ioss Thc follomng programs are rcco1mueoded to bc unplcmentcd
L _crcate moderatc slopc of baan for the aquallc plant growth, “h:ch \-.1Il oonlnbute 10 produce
ualural delnius food for lhc ﬁsh )
o '-_" ' plant npanan \cgelauou along thc \satcr $ cdge to consenc and crca!e blolog:cal duersnt) and

L pa) attention lo the habilat for mIdhfe and the morphology ol‘ the river
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chclahon can stablhze shorelines by rcducmg tho cncrg) of w aves, currcms or other crosive forccs
At lhc same time, the roofs of plants hold the bottom scdnmcnt in pTacc pre\enlmg the erosmn of lhc river
banl«.

_ " In th:s _conncction, taking the opponumhcs to uhhso W alor awallable in a dry soason rural
dc\. cIopmcnt projccts are strongly rocommcudcd to be promoted for the dl‘} scason cultivation cagerly nocdod
in the Yao river basin. In addntlon the Lower Yao Irrigation pro;ecl (2 000 ha) s planncd as associated
project. These pro;octs shouid be implemented at the tambon lme! under the muatuc oi‘ \11Iage plc
: Thcrc wl!agc pcople themselves assess the presem conditions of lnehhood and resouroea potenhai such as
land use, labour foree, credivfund sources, and propose their de\elopment plan (o the Tambon Councnl which

undcrial\cs ooordmaimn oooperahon and mfomlallon dlssemmanon

14, Impacton the Sirikit Dam
| - The volume of dner{cd water of 2, 000 MCM mll bc storcd addltlonalh in lhc Smktt Dam \\hlch is
 the final destmahon of !he Pro_;ect
| This raises and keeps lhe waler Ie\el of the Sll‘lkll resenolr lo H W, L ina “et season \\.hlch_
| e\enmall} has some env 1ronmental lmpacts on the ocosy stems of lho reservoir in a dlfferent manner from ihc' '
case without project. . ' '
- RJpanan habltal and ripanan \cgetallon S _
- Aquanc hab:lat and aquanc plantfaquahc orgamsms
- Fish nursery and spa\'mmg ' '
Sllla!l()ﬂ ' '
- Eﬁfrophicaiion
- Weed habnlat

"~ . Freshwater aquacullum and ﬁshmg

5. Minor lmnacts onWildiie i |

' Only small swc \\1ldhfe such as ral snake l:zard frog, elc is prcscnt in most of thc projecl area
The small s1z¢ \\1ldhfe moves only mlhm 50 m of l‘llS habllat Most of the mldllfc specnes pre:,ent in the R
pl’O_]@Cl area can adapt lhemsel\es to the change of (hc enuronment caused by lhc pro;ccl Most o[‘ the mld
s:zc wildlife snch as deer, mld plg, elc. have gone to lhc forest area. So lho :mpacls on 1hc m:d sl.ge '

\uldhfe appears to be minor.
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