Iv. Conclusmns and Recommendations

Fmally, it will be concluded that ihe Fm 1r0nmcmal Iapact Asscssment (ETA) be md:spcnsab!c in the

: ne\l s!agc of the study focusmg on thc above- mentloned ISSHGS 'Ihc maJor works for EIA are tentatncly

prescntcd in Chart 7. In the FIA study, lhc acuwlles of the pubhc relations ln assocnauon with social
enuronmlenlal n‘npacts mduoed b) the PrOJcct and the proposal of‘ the cnhanoemcutfnmlgalmn programs to

facilitate _ru_ral development under pcoplc s participation, both of “hlch arc closely related to each other,

should be given high priority. -

The Kok Ing-Nan Water chrsmn Plan should be re'ally a stratcglc development plan.

‘ Thcrcfore thc Pro;eol should be planned and mplcmcntcd to meet the abme dev elopment conccpts that
- s, to ma\nmlsc thc benefit of the people af’fuctcdfpeople rt,lated and fac:htatc pcoplc ] partlmpanon in the

' \\holc pro_;ect cyc!e of plannmg, tmplwlentatlon momtormg and evaluatlon - Furthermore, to secure the

sustamable emuronmental de\elopmc,nt the co-operahon fcollaboratlon among govemment agenmes

concemed and prowncral gmenmlents will bc strongly rcqmrcd
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Chart-5 Invcshgatmn Items for the Impacts induced by Tunnel Conslructwn

{ Walgrshgd Managemcnt )

P " Ciariﬁcaﬁmi of boundary and arca aloﬁg the diversion route and its stirrounclings -
Natlonal Forest Resenes (mc!udmg Nanonal Park under establishment)

Watgrshcd C¥a531ﬁcauon

| _ .2 Topograph:cal and gcologlcal condltions of thc watcrshcd by tnbutary sub basm

241 Variation in ground elevation with surface slope along the tunnel toute ‘

: ..2 2 Transversa! sectlon of the mountam along the turmel route (tunnel and shaﬁs) o
| 23 E\cammatlon of topographlcal and geolog:caT conditions at the m]et and the oul!et of tunnel _ =

and shaﬂs from enwronmentalfengmeenng wewpomts such as ground surface s!Ope vcgetatlon, '

depth of m erburden layer, streamfnver ﬂow condmons near the site
" 2-4 !dentnﬁcatlcn of fault zone '
' - Groundwater vananon in wet and dry seasons - g
- Stream!nver ﬂov.s condmons in \\ct and dry seasons, if f:‘(!s!s near the s:te

25 .Farmland use( grassland ﬁeld crops paddy, frult tree etc) :

3 Forest and v egelahon condltlons in \\atershed along the tunnel route _
Classxﬁcatlon of thc area by forest type tree densny, vegctatlon etc.
- Tree spccxes and srze

- Pnnc:pal \egetauon in w et and dry seasons

4 ‘Watershed management | o S o - SR | - " o @
- Division of watershcd based on “ atershed boundary ' ' s DR
. Area ancl landform in \\atershed o _
o _"- Headuater condmons such as head‘.\ater type(stream/mer) inbutary densny
‘: stream and river gradlent etc _
- Dlschargc, condmon in wet and dry seasons ‘ _ A
7 Prescnt ut:hzatlon of stream and rlver ﬂow (pamcularly water use by lulltr:bes} | L
Social study focusmg on w; ater use in the Wi atershcd ' =
tht) and quantsty of W ater from !he we\\pomt of pub}lc health
Locatlon of eustmg ponds and reservonrs ' e

Locallon of ewustmg pubhc!pmatc famhtlcs such as road pouer lme vnllages etc _'
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Chart-6  Villages to be Affected

- The pr'oﬁle of }idrél'selyéaifec_tetl vil!ages by Yao river training |

Village S _ Average Household Income
' Household { Population Male Female (Batthear)
Song Khwae 6| 739 63| 376 28,970 R
Mai Song Khwae 37 162 77 85 22,330
- [Hang Thung 74 308 212 186 35,636
Pak Puk 186 - 821 400 4 24,345
Nam Mong 125 449 2230 219 19,756
Pang Sa 123 525 - 266 259 13,701
- [Wang Phang 49 s 137 148 25,498
- [Haen & Tut 214 952 480 472 21,789
Wang Hid - 55 © 333 149 184 15,673
Na Nun a3l . ossi ol 3 14,487
Pu Kha 197 794 401 393 33,665
~ [SopYao Yy 624 273 351 20551
| "~ Total . 1,662] - 6669 3,261 3,408

(Source Technical Service and Plannlng Dlv1slon, the Communlty Development Department
' l.hmstry of Inteuor, December 1992) . - -

The pmﬁle of adversely-affected vnllage b) constructmg a ﬂood control dam

Vrllage Household | Population Male - Female Household Income (Batthear)
~ |Huai Lao 67l 298 - 164 - 134 " 4,509
~ |Wang Sao 77 o 328 169 159 4,690
Sop Phang -~ - - 33 154 - 81 73 4,850
Pang Kom 74 321 w16l - 160 4,700
Nam Pan 61 .7 383 205 178 5,000
Total 3i2] 1,484 780 704

o Mll!lStl} of ]nteuor, December 1992)

. E®

(Soutce Technical Servrce and Planning Bivision, the Commumty De\.elopment Department




Chart-7  Major Works for EIA

l(ok Ing Diversion Canat Rome

L Couﬁnnanon of “ People’s ]mgahon nemork s_‘,s!cm in Chmng Ral and lts ﬁmchon o

2. ldenuﬁcatmn and confirmation of households to be relocated and prescnt 50Ci0- economlc -

smlatlon of the aﬂ'ectcd villages
3. Assessment of Sp()ll bank for excavated soils from cana! construcllon in lhe Kok basin '
| 4. Assessment of borrow area for fill matcnals io construct dn crsion canal and dykc in thc Ing
basm ; : o . '
5. Conﬁnuatlon of the role and funchon of the “elland !ocatcd along the route _
6 Examination of the em’iromnenlal sludy in assoc1atlon mlh conslructxon of the c\ls!mg )
Dn ersion Dam under DEDP S ‘

Ing Dnersmn Dam R :

1. Asscssment of the :mpacls on aquahc ecology and mldhfe habltat due to ﬁuctuahon in
water level and changc of ﬂood pattems L

2 Slrenglhemng 0[‘ Pubhc Relahons aclmllés in lhe wllages aflected

Ing Dners:on Canal _ _ ; : :
1. Assessmenl of safety problems in association mih deep cwca\,ahon in lhe surroundmg:

\1llagcs

lng Yo! Tunnel
l Idcnhﬁcahon of faull zone . o
- Ground\sater variation in \\ct and dr) scasons o ._ _ ,
- Streamfm er fows condmons i “et and dxy seasons 1f c\:sis near the sue
2. Foresl and vegelation conditions along Ihe tunnel rou!e T
- Exisling dcg,raded arca shoxm on lhe map
- Classnﬁcallon of the area by forest f} pe, lree dcnsliy \cgctation efc. _ S
- Trcc spoeies and size . " - |
Pnncnpal \egcialmn inw et and dry seasons .-
3. Watershed management - | _
- Division of “atcrshed based ¢ on w alcrshed boundary
_ - Area and landform i in \\atershed - _ .
- Hcad\\ ater condmons such as head\\ater 1y pe(slreamlm er) Inbulary densuy slrcam and '

river gradien! etc

E23




V&
g

- Dlscharge condltmn in \m and dry seasons

. Present uhluatlon of stream and river ﬂow (pamcularl) water use by hilliribes)

Soaal study on water use in thc walershed

Quahl) and quantﬁy of w ater from the wc\\ point of public hcahh

- Location of existing pands and reservoirs

- Localion of exlslmg pu'ollcipm ate facnhtics such as road, power ling, ullagcs etc.

5. Asscésn_lcﬁt of disp_osal arca f"qr the excavated rock { 6-7 million m*)
Asscssment of unpac(s on the nclghbormg wllagus due to lraﬂlc of construction {rucks,
such as nmse dunng constmcuon dusl \1brauon nmse ele.. ' ' '
Assessment of mlpacts of the constmclton of access road connccled to the existing road on
the social aclmtlcs in the surroundmg villages, mcludmg safety problems at the inlet/outlet
'pomons of the shafts, lllcgal logging, eic.
8. .Asscs:smenl of social impacts on .Hill_-Tribe.s (Yao) near the shaft No.4
Assessment of the waterfall in Phu Sang Nétio_nal Park under establishment
F!ood Control Dam }
1. Asscssment of |mpacts on forcst resonrces by ihe dam mnslmctlon and social 1mpacts on
= ihe hkel) affected wll'tgee ' '
A Yao Rner Trammg

E l Assessmen! oflmpacts on eoo—sy,stem of lhc river bank by riv er trammg .

2 Assessment of social lmpacls on nparian y illagcs along thc river stream by mer trammg

- Olhers _

.' I Fommlalmn of momtormg p!an concemmg the 1mpacls on eoos; stcm in the Mekong River
2. Furiher sun ey and analysm lo asse.ss the nmpac{s on aquahc ecoiogy from one \\alershed {o
other W, atershed focusing on fish habitat and po;aulahons o
. More comprehensne pubhc healih sunev l'ocusmg on \\ater-xclated dlseasc such as

malana dzarrhea etc., in the npanan ‘{ao niver, the lng Diversion Dam and Nong Luang

'\\ ettand.
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CHAPTER1 INTRODUCTION
1;1 lBackgroﬁmd of the Study

The Chao 'Phray'a river basin has a large drainage area of 158,000 sq.km, consisting of the major
sub-basins of the Nan, Yom, Wang, Ping, Sakae Krang, Pasak and Delta area and has becn playing a
vital and important role in the economic development in the country, contributing to the national food

security and the export of agricultural products favourced with a fertife farm land area of 5.3 million ha.

* In the surrounding of Bangkok Metropolitan, being located in the far-lower reach of the basin, significant

development ofurbanizatioﬁ and industrialization has been made.

Keeping the pace with the rapid and successful economic development in Thaifand in the recent

 years, the water demand for irrigation, domestic, industsial use and others has increased year by year and

reaches the large amount of 22 400 MCM in the year of 1993. The agricultural and industrial
development in Thaitand will be further progressed toward 21st ccntury As a result, the total water
demand in the year of 2006 is estimated to reach the huge amount of 34 ,200 MCM Espe(:lally, the
irrigation water demand in the basin mll increase up to 27,100 MCM in the 3ear of 2006 from 16,500
MCM in the year of 1993, because of increasing irrigation water in the dry season as derived from the

acceleration of second crops p!antatibn in the basin.

While, the potential water resources in the Chao Phraya basin are limited at about 33,000 MCM,
which can’t meet the future water demand of 34,20{) MCM in the whole basin. Furthermore, the water

‘resources of 33,000 MCM is mostly concentrated in the wet season from June to November, the period

of which needs less irrigation water for crop plantation. The water resources are, however, very scaree in

the dry season and can’t meet satisfactorily the watcr demand for the secondary crops.

In order to alleviate the constraint of water shortage during the dry season, a mimber of storage

. dams to 1etain surplus runoff available in the wet season and use it in the dry season, have been planncd,

constmctcd and operatcd n lhc Chao Phraya basin. Bhunubo! dam with the active capacxty of 9,660

MCM in the Ping mer and Sll’lklt dam with the capacnt} of 6 660 MCM in the Nan river are the notable

dams in Tha:iand

The developed water bj, storage dams in lhe basm however, is still not sufticient to mect the water

dumand for various waler usess. Waler demand in thc Chao Phraya basm are snmmanzed as below in

.' accordance with the rcport of w ater 1CSOUTCEs dcxclopment for 25 basins prepared by NESDB in 1993.
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- (Unit MCM)
Water Demand AtProscnt (1993) | In Future (2006) | Rate of growth (%)
Agriculture 16,540 27,130 3.9%
Domestic/Municipal Water 1,600 2,560 37%
Industry/Tourism 580 850 30%
Environment Bala_nce 3,720 3,670 -
Total 22,440 - 34,210 - 33%

On the other hahd, the new wafér resources development in cope with the increasing water demand
has been studied by RID and other agencies concemed since 1980. ’f‘he new water resources
develo'pmént, however, has faced more difficulty in selecting proper dam sites to store the water
economically, and in solving environmental proB!cms refated to resettlement issues. In addition, the water
resources development plamned in the sub-basins to use for their own économic activities will induce the
water shortage problem for the Lower Chao Phraya delta area where the potential water resources are

limited and as well limited in the whole basin.

In order to solve the water shortage problem in the Chao Phraya basin, a numbcr of transbasin
projects to divert the water from the Mekong and Salawin rivers to the Chao Phraya basin had been
studied by Thai Government since 1980. Those transbasin pl’O_]CCES, however, were judged to be less or
non- viable for the project implementation, due to difficulty in using the water in the international river,
adverse environment impacts for the large reservoir to refain thc bulk water in the wet scason, et¢.. As a
result, further study on the transbasin schemes by Thai Govermnent has been canceled or suspended to

date.

In 1991, the Royal Irrigatibn Deparlmént (RID) set up a preliminary p.lan for the transbasin water

diversion from the Kok and Ing rivers to the existing Sirikit dam through the Nan river. The plan is
consists of two diversion dams at the Kok and Ing rivers to divest their water, a diversion canal with long
distance to connect two diversion dams and a diversion tunnel with long distance and largc d;schargc
capacity to convey the diverted water to the Nan river and assocnated facilities. ‘The plan was found to be
highly feasible as compared with a number of alternative transbasin plans ever studied with favourable
development merits as stated below; '

o  Water diversion from the rivers situated within Thai territory

®  Abundantly available runoffi in Kok and Ing rivers |

e Effective use of the exisling facuhlles Sirikit rcsenonr facmg watcr shortagc problem

12
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o less environmental impacts, if proper imitigation measurcs be taken under
people’sparticipation

o Positive contribution to rural development in the Kok and Ing river basins

In order to further ascertain the soundness and viability of the proposcd.pian, from technical,
cconomic and environmental aspects, the Royal Irrigation Department {RID), the Ministry of Agriculture
and Coopcfatiy'cs (MOAC) initiated “Feasibility Study and Environmental Impact Study on the Kok-
Ing-Nan” Water Diversion Project (Project) from March 1996, which is to be completed at the end of
1997. The RID study is dividéd into two. phases as follows;

Phase I, Conceptual Planning and Initi.al Environmental Examination {IEE)  1996.3 - 1996.9
Phase I, Feasibility Study and Environmental Impact Asscssment (EIA) 1996.10 - 1997.12

1.2 Objective and Scope of the Study

RID requested the Japancsc Government to carry out the Feasibility Study under the Technical

" Cooperation program. In response to the request of RID, Iapan International Cooperation Agency

dispatched the JICA Study Team on August 1996 to commence the Phase I study to juslify the necessity

and viability of the project and conduct the initial environmental examination in the project arca.

The study will be conducted to review, supplement and steengthen the RID study, in cope with the

schedule of the RID study.

The Phase I study (JICA) is to be conducted te examine and justify the necessity and viabitity of the
project, while the Phase Il study (JICA) is to be performed only undcr a condlt:on that the necessity and
viability of the project are verified by the Phase § study.

The objectives of the JICA study are as follows;

(1) To investigate and justify in Phasc 1 study the necessity and .viability of the project, which
aims to contribute to agricultural and other dcvclo;)ment in the Kok, Ing and Chao Phraya.
river basms lhrough the study for the water resources potentiality, water demand projection,
and the various a!temainc plans and projects ever stud:cdﬂproposcd within the Chao Phraya

basm or transbasin projocts from the other niver basms
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(2) To conduct a study on Initial Environmental Examination (IEE)

(3) To carry out Technology of Transfer to the Thai counterpart personnel in the course of the

Study.
(4} To conduct as the Phase II study a Feasibility Study and Environmental Tmpact Assessment

(E1A) only in casc that the project be justified to be viable technically, socially and

environmentally,

1.3 PfojectArea for 1IEE

The study of the Project shall cover (1) the Preject area consisting of the Kok, Ing and upper Nan
nver basins; where the water diversion plan sets wp and (2) the Chao Phraya basin consisting of the
direct beneficial area of the Nan and Chao Phraya Delta and the indirect beneficial area of the large

sub-basins of the Yo, Wang, ping, etc. However, the study for the IEE covers only the Project arca.

1.4 Reporting
The following reports have been prepared,
- Summary Repoit (Part Il Initial Environmental Examination)
- Main Report |
- Supporting Report
- Database Map _
* The Supporting Report is compiled based on the environmental study, which constitutes a part of

the Phase I Study (RID study). .
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CHAPTER 2 PROJECT QUTLINES AND PRESENT ENVIRONEMNTAL CONDITIONS
2.1 Characleristics ol'Rivcr

The Kok and the Ing basins, being the water sources of the project, spread in the most northemn

part of Thailand and cover the total drainage area of 18,000 km?®, divided into 10,900 km? in the Kok river

and 7,100 km” in the Ing river.

2.1.1 Kok Basin River

| The Kok river, originated in Myanmar on the mountainous area at an elevation of 1,500 m, flows
southwards passing through Tha Ton, a town with an elevation of 470 m in the Thai territory located 3 km
downstream of the border between Myanmar and Thailand, tums to the cast after being joined by its major
tributary of the Fang river, towards the city of Chiang Rai with an clevation of 390 m and finally emptics
into the Mekong river. The other n.aajor triButary of the Lao river joins the Kok river about 2 km

downstream of the existing diversion dam {DEDP).

Chaing Rai is a mountainous province located at the northem tip of Thaitand bordering Myammr

on the north, Laos on the east, Phayao and Lampang on the south and Chiang Mai on the southwest.

The total length of the Kok river is about 285 kﬁl, of which 157 km is in the Thai territory. The

Kok siver after passing through Chiang Rai city flows down to the Mckong Fiver in a meandering course

with a gentle gradient of more than 1 103,000. The water level of the Mekong river at the mouth of the Kok

river has been recorded to fluctuate in a range of 350 m to 360 m.

* The lower basin of the Kok river has a flatter slope and wide flood plain area, encountering
inundation in a wet scason caused by the backwater from the Mekong river. The méan annual rainfall over
ihe Kok river is ranged bch\.ecn 1,000 mm in the south and 1,900 mm in the north. The lower basin,

downstream of lhc ems!mg l\ok Diversion Dam, has a mean annual rainfall of 1,600 to 1,900 mm.

The annual average runoff at the propesed intake point, 2 km. upstream of the Kok Diversion
Dam is estimated at 2,889 MCM correspondmg to 92 m’lscc “hﬂe the average annual ran-off of the

Kok river basms is 5,280 MCM, of W hich 80% (4 230 MCM) oceur m a rainy scason (J une to Novembcr\

at the mouth to the Mekong nver. -
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2.1.2  Ing Basin River

- The Ing river originates in the southem platean with an elevation of 450 to 500 m and flows
southwards to the Phayao Lake used for fish cultu.rc and irrigation near the Phayao city. After the Phayao
Lake accommodated with a regulator which keeps the water level between 391 m and 392 m throughout
the year. The Ing river flows northwards to Amphde Thoeng, where a large tributary of the Lao river with

a drainage area of 1,300 km? joins the Jog river.

In the upper basin upstream of Amphoe Thoeng,'a flat area with an clevation of 450 to 350 m
extends to a width of 6 to 8 km along thie river reaches of 70 km. In the lower basin, the Ing river flows
northwards with a gentle gradicnt of more than 1:5,000 in a meandering course over a length of about 300

km and empties into the Mekong river.

The water level of the Mekong river at the mouth of the Ing river has been recorded to fluctuate in
a range of 350 m to 340 m. The arca in the downstream reaches of about 20 km is inundated in a wet

season caused by the backwater from the Mekong river.

The mean annua! rainfall over the Ing river is ranged between 1,000 mm in the south and 1,600

mm in the north. The lower basin, downstream of Thoeng, has a mean annual rainfall of 1,600 mm.

The average annual runoff at the Thoeng bridge, 2 km. downstream of the proposed diversion
dam, is estimated at 1,890 MCM corresponding to 60 ni3]sec while the average annual ranoff of the Ing
river basinis 2,350 MCM, of whnch about 92% (2,162 MC M) occur in a rainy season (June to Nov: cmber)

at the mouth to the Mckoug river.
2.1.3  NanRiver

The Nan basin is divided into two basins by the Sirikit Dam, the upper basin with a drainage area

of 13,100 km’and the lower basin with a drainégc area of 21,200 km’.

. The Nan river ongmates in the high mounlaln areaat an elevatlon of l 000 to 1,500 m, bordenng
with Lao P.D. R and flows soulhwards tothe S:rlklt Dam 160 km domzstrcam of Nan city. The Yao river

joins the Nan river at the pomt 50 km upstream of Nan c:ty




The basin is of slender shape, extending over a length of 200 km and to a width of 60 ta 70 km,
where the topography is characterized by high rainfall and steep slope and farm land occurs rather scarécly
and in a limited narrow and flat area.

The average annual runoff in Nan river at Amphoe Muang Nan is estimated at 2,540 MCM
corresponding to 80 mfsec., of which about 81% (2,057MCM) occur in a rainy season (June to

November)

- The mean annual rainfall over Nan river basin is ranged between 1,100 mmt in the south and over

1,600 mm in the north.
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2.2 Outline of Kok-Ing Nan Water Diversion Plan

2.2.1 Kok-Ing Water Diversion facility

The facility that intake the water from Kok river and divert the water into Ing river comprises the

followings:

Y

@)

Kok diversion Dam
This diversion dam is planned to intake the water (125 mv/sec) from Kok river,  The plan as

envisaged would divert the water from the Kok river possibly at (he existing Chiang Rat weir

‘constructed by DEDP near the city of Chiang Rai and the other plan would divert the water

from the Kok river at the new weir which is to be constructed downsteeam of the existing weir.
These two alternatives will be studied in detail in the next stage of F/S, together with the
diversion route plan,

Kok-Ing diversion route

The water diverted from the Kok river will be conveyed to the proposed diversion damsite on
the Ing river near Amphoe Thoeng through a 50 km long diversion channel, consisting of open
canal, siphon, culvert and tunne! sections as required by topographic, geographical and present
land use conditions. Altemative A and B plans proposed by local consultant TEAM v,
JICA proposed route {B-J plan) and A-R route proposed by RID will be studied in detail |
based on the results of topographic and geological surveys under way. In parliculér, the social
environmental survey will be made, focusing cn'paddy field of Kok basin cfosc_lo Chiang Rai
city and also their irrigation systems administered by “People’s Irrigation Association” that
hold a history over one hundred | years. Thus, a big adverse impact on social environment
might be induced from construction of a canal with a width of 50 m to 70 m crossing this afe.a .

The outline of facility is shown as below.




@

Outtine of Water Diversion Facility between Kok river and Ing Diversion Tunnel

for Water Diversion Plan _
Ttem A AR B B-]

Kok diversion dam New  New Existing [Existing

Diversion voute

Opencanal (km) 137 151 140 186
Siphon (k.m) 1.1 2.0 | 18.0 19
Total . 148 171 320 205
Diversion tunnel o _ | e

'No.l_tunnel km) 58 4.1 - 3.1
Ne. 2 tunnel (km) 7.2 - 7.8 5.5 7.8
Total 180 119 55 109

Diversion route between tunnel outlet and Ing diversion dam o _

The tunnel outlets are located at the same district for any alternative plan, from
which open canals are planmed to be constructed over a distance of 23.6 km between
the tunnel outlets and the Ing diversion dam. This canal crosses the existing paddy

‘ﬁeld in the Ing river basin and is planned to be constructed of embankment, in most

parts, in this section.

2.2.2 Ing diversion dam and Lao diversion canal

(1)

Ing d:versmn dam _ _ _

Ing diversion dam is p!anned to reguhte the diverted water from the Kok river and
the run-off of rainy season in the Ing river, and convey ‘them into Ing-Yot diversion
tunne! This dam is planned to intake watler amount of 175 m/sec. IIoweﬁer
concerning ad;ustment amount of flood walter, upr:smg of flood water level due to

: backwater from the Mekong river, dramage in the upstream Ing river basin, river

trammg of Lao river that flow mto dwer::.ton dam and river training of upstream and
downstream of the Ing river, the dam demgn based on the results of topographic
survey at the dam 31te and geological investigation have to be made in the next stage

o WIS,

@

Lao dwersmn route - PO , -
The route between the Ing davers:on dam and Inleot long tlumel over a distance of

11.8 km is situated at the elevation of 365 m to 380 m, which is hlgher than the water
leve), bemg 361 5 m, m the Ing diversion dam Thus the rounte consists of an open

cana!(& 4 km), culvert(S 4 km), and tunnel(l 0 km) This diversion route is planned

to cross the Lao river by siphon, and thus will require a river trammg of L‘IO river.
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2.2.3 Long tunnel between Ing and Yot

The long tunnel is planned to run through the mountain in the Ing river basin over a
| length of 40 km and to come out to the Yot river, which is a tributary of the Yao river.

The tunnel is designed to be construct at the olevation of 340 m and 360 m, whlch is

far below the mountain with a surface clevation of 600 m to 1, 500 m. Thus the

tunnel requires to be accommodated with 7 shafts with a total length of 17 km.,

Of north routes (A& B) and south route studied, the south route C was not adopted

due Lo poor geological condition.

2.2.4 River training at Yao river

- The diverted water (175 m3/sec) from the Ing-Yot tunnel which are released into the
Yot river, flows down into the Nan river through the Yao river and fi inally comes to
Sirikit dam. The Nan river is large enough to flow a flood with a discharge of more
than 2,000 m3d/sec, and any significant impacts are not anticipated for the flow
capacity even if the water(175 m3/sec) are added However, the current capacnty of
the Yao river is 200 m3/sec at the upstream and 400 m3/sec at the downstrean.
Thus, the Yao river will be damaged by flood if the above diverted Now of 175 m3lsec
is added. Therefore, a flood control dam is p!anned at the upstream of the Yao river
for storing a flood discharge at the peak and regulating the water flow to be released
under 200 m3fsec, including sideflow. The current maximum discharge of 400
m3/sec will be a design flood in the downstream
(1) Yao regulating dam

The regulating dam is planned to be constructed at the upstream of the Yao river,
with a catchment arca of 370 km2 and a maximum flood dlscharge of ?00 m3fsec
The dam is te be of concrete Llype wnth a storage capacnty of 28 MCM a helght of
37 m and a maximum discharge of 250 m3r'sec
(® River trammg in Yao rwer
* The river training over a d:stance of 40 km is planned to ﬂow smoothly the flow
(200 - 300 m3/sec) at the upstream and the flow(300 - 400 m3!sec) at the |
- downstream. The river training conslstmg of the followmg measurements is to
be studied in the next stage of F/S.. - o '
®  Widening the river o :
@ Reduction of (hscharge energy by severai weirs and drops over a length of
the river course in problem ' ' B
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%‘ & Water supply facility for village community
® Rehabilitation and/or replacement of existing road and bridge
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