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PREFACE

In response to the request of thc Government of the Klngdom of
"Thalland the Japanese Government dec1ded to conduct a fe351b111t)
.etudy on the Mae Chang rrrlgatlon Pro;ect and entrusted Lhe study to
the Japan Internat10na1 Cooperatlon Agency " The JIICA sent to

' Thalland a pre]lmlnary survey team in 0ctober, 1982, the first
survev LLam Irom January to March, 1983, and the second survey team

from June to August 1983.

The teams exchanged v:ews with” the of£1c1als concerned of the
Government of Thalland After the team returned to Japan, further

studles wert made and the present report has been prepared

I hope that thls report w1ll ‘serve for the deVL]opment of the
”_PrOJect and contrlbute to the promotlon of friendly relations

'between_our_two countries.
1 w1sh to express my deep apprec1atlon to the of11c1a1

' concerned of the Government of the Klngdom of Thaz]dnd for their

"felose cooperatlon extended to Lhe team.

January,”1984

Keisuke Arita
Pr351dent
_Japan Internatlonal Cooperatlon Agency
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SUMMARY

Introduiction

.Most of Lhe Project Area has never ‘been under an 1rrlgat10n

system and: is instead eubgect to a rainfed eystem eo that

| farmers 1n thiq area have suffered from continuous droughts
V,1n the past, and these have resulted in frequent and great

. damage to the . cultlvated lands. Tor improvement of the. _
-sltuation in this area, RID and its reglonal office. have made
-every endeavor to prov:t.de an 1rrlgation system since. the
~farmers in Amphoe Mae Tha, Changwat Tampang pet1t1oned for the
-prov151on of- an 1rr1gation system in 1967 As a part of the
.factivitles, a development plan of: the uppér basin of the’ Mae
fWang Rlver was Studled and 1mp1emeneat10n ol five progeets

llncluding Kew: Lom Dam and Mae Chang Dam was recommended

*Since Kew LOm Dam and the irrlgatlon eystem were eompleted in .

1972 under the development plan of the Mae Wang River basin and

_agrleultural product1V1Ly in the Mae Wang area was

81gn1£1cantly improved and gave a great 1mpact to the

:1mp1ementat10n of the Mae Chang Dam, - As it is a large PIOJGCE
.requlrlng a large amount of fund £o flnance 1mplementatlon, the -

'_Government of lhalland requested the Government of Japan to

extend teehnical.cooperatlon_for the formulation of ‘the

ifdevelopment'plan in_thie area,

-In compllance with the scope of works for the feasiblllty study.

on the Mae Chang Irrlgathn Pr03ect agreed on betWeen the -

Government of Thailand and the Government of Japan on November

4, 1982 ' the Japan International Cooperation Agency dlspatched

a feasibility study team for the first field work starting on

January 30 1983 and for the-second field work starting on June

5-1983 each for an approximately two month-periOd.

.Pl!-



(2) Alternative case studies

Based on the selected dam sites, the fo]low1ng alternative

cases were studied

Case-1: Storage dam A
Case-2: :Storage dam B
Case-3: ”Storage dam C

Case~4: Storage_dam D

'at'dém site A
_stzﬂam_Site B
at dam site C

st'dam‘site D

_Caseéﬁt:' Comblnation of. Storage dam A and Dlver51on dam C

CaSEQB:' 'Comblnatlon of Stoxage dam A_and Dlverslon dam D

Case-ba: Same as.Case—é, covering the Area g]o_Mée Wa

Case—6b: Same és.CaSé—6, covering the Area_W/s'Sop:Chang

CaSe—Gc:_ssams'ss Case¥6, sbveriﬁg the Mae*Chang'Right

_ Bank bnly
Case-7:  Diversion dam G only

Case-8: Diversion dam D only

Results of Alternative Case Studies

Afstudy regarding the enginésring,geconomic, sosial_and

environmental aspects was made for each reéservoir area to be

Smesrgéd by the dam constfuctibn and based upon cost estimates.

‘follows.

for the compensatlon of prlvate properLles and the resottlement

'-cost for the inhabitants . concerned

-Results of- the alternatlve case stud1es are summarlzed as.

4



Dam R © .. Submerged Area ' - - Project

case. Capacity CHWOWLLL ‘No. of Ban  Family Cost . EIRR
'_ oo . WD @
Case-t 35 283.000 1 220 31,160 9.8
Case-2 58 268.00 7 1,024 51,900 7.3
Case-d 72 266.00° 8 1,328 41,100 9.8
Case-4 87 263.00 9 819 32,900 11.2
Case-5 42 -~ 254.00 -~ 5 125 33,900 9.9
Case-6 -~ 37 250.00 2 22 28,300  11.7
‘Casetba 37 250.00 2 22 28,600  11.6
Casesbb 37 250.00° 2 22 28,900 11.3
Case-bc’ 37 250,00 2 22 32,200 10.3
Case-7 7 254.00 4 103 21,700 9.2
1

Case-8 2. 250.00 = - 0 16,200 4.9
% Note: 1) ETHe'eooveemenfidhéd alfernétive caée Stodiee were made
' o based upon the roughly estlmated constructlon cost as
'.1nvestment of the Progect “and also a conservatlve
'estlmate of the-beneflts from the Projeét which does not

including benefits from livestock and fisheries.

2) Therefore, a detailed case study should be made after

o selection of the'opt{mumrscale of development.

_ Seleotion'of”bptimomjSeale of Deﬁelopment-

8. 3Coﬁpeﬁsa£ioh'end:toeettlemeﬁt:of;the affected reSeIVOif area of
etorage dam B C and D are too ]arge and not practhdl for
“1mplementation whi]e that of. etorage “dam A and diversion dams C
and- D have much less 1nfluence and are possible for

1mplementation

In conc]u51on, among the various alternative cases; Cases 5 and
6 involve construction of storage dam A with either dlver51on
-dam C or.D required priority and so more detailed qtudies were

conducted fox_these cases,



Proposed Development Plan

Accordlng to the results of the detailed cage atudles for cases

5 and 6 the economic internal rate of’ return (ELRR) for caqes'

5 and 6 are 13.6 percent and 13.5 percent, respectlvely, which

are both higher than the opportunlty cost 0£ 1nvestment

Therefore, from the point of view of eronomlcs, both Case 5 and

Case 6 can be said to be economically" ﬁeasible.

However, since the Mae Chang Irrigation Project aims at the

_development of irfigated agriculiure by the development of

water resources, the amount of total 'storage capaCity and

usable water resources are much more important meaqures The

result of studies shows ‘that. the total storage capacity din Case

5 development 1s slightly larger than that in the Case 6.

In the case of a drought year, the difference in storage

capacity will be very effective in stabilizing'the agricultural

production.

In this regard, 1t is recommended that the development of Case

5 should be glven prlorlty and second prlorlty given to Case 6.

Summary of Detailed Case Studies

' _Destrigtion._.: Case—S
Development Schéﬁe_... Storage Dam A

w1th Dlver51on Dam C

" Effective Storage .... 42 MCM
Capécitj _ - (35 + 7)

Project Afea_..,..,.f. 52,200'raij

(8,346 ha)

Case-6
Storage'Dam'A

with:Divérsion Dam D

17 -MCM

(35 + 2)

47,400 rai
(7,576 ha)



Description = - CasesS Case-6
Cropping Inteneity '
- Wet season S
 Paddy ...... 80% (40,500 rai)  80% (36,400 rai)
upland Crops 20% (10,100 rai) ~ 20% ( 9,500 rai)

- Dry %eason : _ o
Upland Crops 304 (15,200 vai)  35% (16,050 rai)

Total - 130% (65,800 rai) 135% (62,000 rai)

Mefeofologﬁ and Hydrology =~ _ ’

The ellmate of Thalland hae generally tropical characterlstlcs
with' the cllmatlc seasons of the region influenced by two
dlfferent monsoons._ One is the north-east monsoon which beglns
in3Noﬁembef:and ends ;p the mlddle of March whlle the other is
‘the sotithiwest monsoon which lasts from the middle of May to
September. Two seasons are defined by the annual dlstrlbutlon

of ralnfall, namely the wet season and the dry season.

(1) ‘The eﬁnual.rainfall ranges from 900 to 1,140'mm and is

l,OQO'mm on average,

(2) The annual average runoff observed between 1971 and 1980
at station W- 15 is 203 .6 MCM, correspondlng to a
'comparable runoff of 0 188 cubic meter per square
kllometer per year. On the basis of this runoff, the
runoff for the four alternatlve dam sites was analyzed as

fpllows.'

T



1i.

(3)

(%)

Dam Site Catchment Area Annual Average Runoff

(5q.km) ' . (MCM)
A 403 . 76
B 575 S 108
c esT 124
D 7 £ 1§

The de51gn flood dlscharge was estimated based on the

: hydrograph which was p1epared by applying Nakayasu s

Synthetic Unit Hydrograph Method and the’ spllled discharge
from the EGAT Mae Chang dam. The deslgn flood at each

alternatlve dam site 15 as follows:

Dam 51te _ 7_ A B_.._' c. o p
Design flood m 3/sec 1,660 1,776 1,803  1,809°

Spec1flc sed1ment was analyaed at 0.24 mm/year based on

the analy51° of observed data.

lrrigatidn Plan

The 1rr1gat10n water requ1rement, dlver51on water requ1rement

and others are planmed by the following manner:

(1)

Reference crop evapotransplratlon is estima y the

'modlfled Penman method whlch offers the best reeults

and the mlnlmum p0851b]e errors under the cllmatlc'

CODdlthDS.. The 1rr1gat10n water requ1rement for the’

"proposed cropplng pattern are computed on the ba51s of the
jconsumptlve use of crops which is pred1cted by applying

"the appropr1ate crop coeff1c1ent and the additional water

supply for nursery beds, land preparatlon and paddy. fleld

percolatlon.

-



(2)

3y |
ffainfall%'the'RID-method is'éppliéd for project planning.

(4)

(5)

The:irrigatibn_water requirement is summarized as follows:

Paddy: = Wet Season 813 mm

: Groundﬁhﬁ Wet Season ©. 295 om

i'éfOundﬁut - Dry Seéson.' 425 mm

”'Soybeans' T Wet SeéSoﬂ 274
-Séﬁbeéﬁs. Dry.Season : | 368 mm
Tdﬁacco:' ~ Dry Season 447 wm
Ggrlic_ Dry Season 390 mm

Sugarcane - Year Round 1,302 mn

Irrlgatlon efflciency {s applied at 54 percent forx paddy
fields and 46 percent for upland crops

“As a'result of the cbmpérativé study on effective

:The-difefsion'watér requirement is calculated in

‘considering effective rainfall and irrigation efficiency.

The design dlscharge of maln and lateral canalq is

"determlned at 1.30 ]iter/sec/ha, taklng into account the

we1ghted average of maximum water Tequirement on paddy and

upland: crops and ifrigation_efficiency.

The water rightﬁ'fOr'theEAréa in the upstream and

. downgtream of the ﬁrépoSéd=%torage dém'énd'divéfsion dam

- wag: carefully studied and concluded that approx1mately 10

(6)

percent o£ released water from the storage dam A will be

reqerved for upstxeam area as the water rlght

Thelitfigation area"for'Case—S.and Case-6 respectively,

are planned as folldws:'



i2.

13,

Case=5  Case=6 -

Cross Cultivation Land 52,200 rai 47,400 rai
(Project Area) (8,346 ha) (7,576 ha)
Net Cyltivation Land - 50,600 rai 45,900 rai
~(Irrigable land _ (8,095 ha) (7,349 ha)

wicthrOject)

Drainage Plan

‘The drainage plan was provided according to the presént

conditions of the eXiSting'facilities and the drainage modulus.

(1)

(D)

(3}

The drainage mbdulﬂs in the_irrigétéd paddy field is
cbmpﬁted at.ﬁ.88'1iter/s¢c/ha'takiﬁg_iﬁto Qonsidération
probable:tainfall with 5- and 104.yéar.feturn-perio§ énd_'
that a little'damagé.ﬁill not be_given to paddy plants
when aflood‘lasts.fbr,leSS than three days and remains

less than 20 centimeter in depth on the average.

'D?ainagé from the hilly area is estimated at 24,3
liter/seg/ha by Rational method. However, this_ﬁalue will
be @O&ified depending upon the drainage area by using the

reduction rate:

For the draihage devé16pment, imprq?emehtjdp_,
.rehaﬁilitatiOn of the existing drainage facilities were
considefed_deﬁending upon the-abOVQQméntidned drainage .

.ﬁOdﬁlUSJ_'“'

(1)

Prbposéd_AgriEﬁlﬁﬁral Develbphent'_

Agricultural deinbpment is proposed as follows:

.?hé tdtél'prpjéctfarga is surveyed aﬁ 71,940 rai (11,510

 ' h35:?nﬁ 66,200.rai.(10,591'ha) for Case~5 and Case-6,

-10- .



?espectivél& aCCOrding'to the tresult of the field*Sufvey,
out: of whihﬁ*52;200'rai;(8,346 ha) for Case-5 and 47;400

r;i'(7,5?6_ha) fof Case-6 are confirmed as cultivation

land. . |

(2)'.Cf6§'yield.(kg/féi)”are planned as follows:

'Padqy-Giﬁtinous c - .. 580

Non-glutinous - 660
Groundaut (Wet) 250
o (pry) 300
Soybeans (Wet) 270 .
B ~ (Dry) 300
‘Tobacco | 5 2,600
Cgarlic S 700
Sugarcane’ o 8,000

(3} Planting ratio of glutinous'aﬁd non-glutinous varieties of

paddy is 40 to 60.

-(4) Cropping pattern for Case=5 and Case—6 is'prdpbsed as

follows:

‘Description L Case=5 - Case~-6

- Wet Season

[

Paddy ..... 40,500 rai(6;480 ha) 36,400 rai(5,819 ha)
Soybeais ..  5,000.%  ( 795" ) 4,600 " ( 740 ")
Groundmuts. 3,306 " ( 530 ") 3,100 " ( 500 ")
- Sugarcane . 1,800°" ( 200" ) 1,800 " ( 290 ")

Sub-total 50,600 rai(8,095 ha) 45,900 " (7,349 ha)

~11~



Dry Season

- s@&begﬁsf..: 4,500 Tad( 7009h§)}a' A;SGQJrai(_gjzofhé)
- Croundnuts. 6,500 " (1,050 ") 7,300 " (1,160 ")
- Garlic ... 3,000 " ( 480 ") . 3,000 (480 ")
- Tobacco.:. 1,300 " (  §60)92).71'1 000;9:*('*160 "y
- Stgarcane . (1,800 " )( eééb_"”)‘ (1,800 " )( 290 ny
Sub-total 15,200 rai(2,430 ha) (16,050'ra1(2 570 ha)

Total 65,800 rai(10,525 ha) (62,000 rai(9,919 ha)
'Croeﬁiﬁg intensity S130% S 135%

14, Géneral Geology

The general geology of the Progect Alea consists of sedlmentary
rocks ‘as limestone, éhales_and sandstones [rom the MesozoiC'

age.

The terrace dcp051ts i Quarternary w1dely dlstrlbute making a

._flat plane a]ong the Mae Chang rlver at the 1rr1gation area as_

rwell

-',The llmestone area forms hllls or small mountainu because of
hard rock Whlle other rocks are not so. hard, and covered withz'

Lerlace dep051ts or. form a flat plane.'

Terrace dep051ts are observed in two or three planes and are

1”md nly composed of qllty 30113, partly 1nc1uding sand and

 ;.grave1s

”LyThe lower_and middle terLace dep051ts are unconsolldated 1ayers_ '

.lly Stlff with sem1consolidated higher terrace _

.*4“Qdeposits.;»nﬂff R

Coe12-



"5}Except f01 the river deposite and new terrace depostts,

Gthe 1ayers distributed at the Progect Area are deemcd

'!.satisfactory in terms of the bearability ‘as’a foundation

'f[for fill- type dam although a further thorough

w'investigation-ie requited-about permeabillty.

" 15..- Storage Dam A

(1)

Accordlng to the reaults of geological boring and the -

“field investlgatlon,:the bedrock of the oam elte con31sts'
~o£ mainly mudstone and interbedded eandstone and

'conglomerate w1th thln layérs of mudstone. These bedrock"

”'gare not so hard boring core is ea81ly broken by soft

' .hammerlng ‘and lq partly non—core. However, Lhe bearlng

-icapac1ty of the bedrock 1s not a problem for the:

.'1foundation of a- flll type dam and the permeablllty of

Iiibedrock is generally ‘small 1nd1cat1ng under 20 lugeon in

- value: EE

_:.ké)::

.::g (5)

The dam axis’ of storage dam A was decided taklng the

:hfollowlng factora into’ consideratlon.

’fi) to select ‘the.dam site on. a'narrow valley, -

ii)-qtofseieatfabutnenta'having the-greateet'height
- "fiﬁforder to obtain’ the reserv01r capac1ty

V'Uaailarge as poqsible, and .

'ziii)- to oEIECt favorable topography for the

3aituation of the. spillway

A f1]1 type dam is suitable for ‘dam site A from the view-
:point of topography and geology A homogeneous £ill
fttype dam is suitable because the borrow area is in

' viciniry of Lhe ‘dan site. However, it is more economical

~1%.



{4)

sy

to use the materials eicavated at the épillway and core

‘trench as part of the dam in order to reduce the’

construction cost. As a result, the fill dam w111 become

a zone type earth.f;ll dam similar to a_homogeneous dam

'type:becanse the majority of dambody is occupied by both

of the above materials.
Reservoir

L Catchment AYea .......i..s.s  403.00 sq.kn
- High Water Level_}.;.%1.... EL  283.00 m

- Full Water Level .u....v... EL 280.20 m

~- Intake Water Level ........ EL 272.20 m

- Usable Reservoir Capaéity . 40,00 MCM
-~ Usable Water Depth Ceeeas 8.0m
Dam

-~ Pam Height ,........ s 35.00m.

- Dam Crest Elevation ....... EL 285.00'm
- ‘Min. Trench Elevation ..... EL 250,00 m
- 'Creéf Length_..,;;;.,,....;_ 470,00 m
- ﬁam Voiume it e es i e e 682,000 cu,m

The type of épillway selected is a chute type withont gate

from:the'vieﬁpoint'bf maintenance of the facilities and
preventlon of flood- arising from inadequate gate
operatlon. The crest length requ1xes a 150 m overflow

crest based on the de81gn flood dlscharge {about 1,000

fyear return perlod) of 1,660 m /s, max1mum splllway

'.:'dlscharge of 1, 464 m /s and overflow depth of 2.8 m.

.Outlet fa¢ilitiéé are-so designed as to satisfy the demand

of irrigatioﬁ wéter.aS_wel1 as the'flbod discharge during

phe'the_cqnstructibn'of_the dam in the dry.seasbn and

. ~£4"



._the hydfqpower.@lant:to_bﬁ constructed in the future, A
two— meter diaﬁetér Steel liner conduit with a 1.3 meter
"1etflow gate and a slide gate 1.0 x 1.0 m as a guard gate

:are considered as regulﬂtlng gates,

'The top elevatlon of the drop 1nlet is des1gned at the
elevation for 100 year sediments._ However, the mouth of the

- drop inlet-ls opened up to the eleﬁation equivalent to 20
yéar sédiments for an effective utilization of storage.

water,

(6). Altﬁdugh féplaceﬁent-of unsuitable and. poor quality
rlverbed materlals and alluvium terrace. dep031ts by
excavatlon is- deemed economical for the foundation

'3treatment_of the dam, the groutlng_method is recommended
in Viéw.bf-the seepage control of the contact face of both

‘abutments with the diluvium terrace deposits and bedrocks,
(7)'_Geheral foundation treatment

The bedrock and foundatlon 1ayer of the dam site have no
partlcular problems for bearablllty except for river

-and lower terrace deposits. However,. seepage .control
'éhbuid:be carried out with careful attentioh'paid to the
middié and highef terrace depdsits in.the_éontacﬁ'face
.betweén tﬁé rodks-and térraéé, and thé weathered rocks in
thé high{permeabi1ity zone., DQQ'cohsidefation of the
:topogrépﬁical aﬁdfgeOngiCal'cdnditions shows that the
open cutfmethbd ié:deemed most suitable as the foungatibn
trea;meﬁt:fqt looséﬂlayér bearaBility and the grouting

method for deeper layer seepage control.
(8) The riﬁet_depﬁsits.shall be replaced with some suitable

métetiaié fbr_the lower and'middle terrace, and basalt and

heavy weathered rocks in the high dam part. The grouting

-15-



meLhod is sultable for seepage control for the higher
terrace deposits and bed rock- afte1 considering ground

water level and dam height.

In thls area, the higher Lerrace deposits have ‘various
formatlon fac1es and which consequently will make it

necessary’ to’ oollect more geological information.

16, Diversion Dam G

(1)

" The bedrock: of dam site C consists of vefy hard massive.

limestone which has no problem about bearing eapaoity-fof

the dam:structures.

At this dam site, the most importsnt'mattér to be
con51dered for the plan of the dam is how to control the
water leakage through the bedrock and caused by the
existence of sink holes and heavy open eraoks. According
to.the previous_investigation fepott,prepared-by the RID
team, the bedtock.shows osually high'perﬁeaoility rangihg'
from 50 to 100 lugeon value in_the'weethered zone within :

five meters from the rock-surface, while the.permeebility

shows a tendency to be smaller in raﬁge at the lower parts

of'fresh-rock,

In- the case of the dlversion dam, the high water level is
;255 m and the water depth is.nine meters for most of the
- Area near the dam site, Rock surface covered with ‘terrace

"dep051ts composed of’ lean clay three to. five meters in

thlckness and at the rlverbed water depth will be about

20 m measured up to the trench Since the bedrock is hard -
-_and SOlld it is pOSSlble to contyrol the leakage by high

pressure grouting at 'the dam site,

16~



(2)- The dam site of diversion dam C was decided upon after

taking the_following'items'into consideration.

1) Thé:scéle of the spillyay is quite large in -
.comparison with the dam scale. .In this connection,

‘the proposed site is in a more favorable situation.

~4i) The abutment of the dam axis is suitable to easily

“carry out foundation treatment.

- ddd) The_topographical;conditions ensure that the seepage

paths of both abutments are long encugh.

(3) 'Froﬁ.the'viewpoiﬁt of topographical and geological
conditions, the type of diversion dam C is considered to

be a combination dam of thé homogeneoﬁs type.
(4) Major dimension of diversion dam C are as follows:
Reservoir

Catohment Area ..e...eeeesn. . 254.00 knm
High Water Level ........... ]EL-255;00 m
Full water_tevel Chesieaednl EL 254.00 m
“Intake Water Level ......... EL 251.00 m
Uséble%RéSefnhir Capacity .. 7 MCM
Usable Water'Depth P PR : 3 ™

Cravity Concrete Dam

jDém5Height',.r..;;.,..,...... 22,50 m
:Dam.Crest EievatiOn ,......: LL 257.50 m
IN_EMin; Trench Elevation ...... EL 235.00 m
Crest Length «.vseevssvicnns 67.50 m

- Dam Volume ......evssuvssess 11,700.00 cu.m

~17-



(5}

(6)

Fill Dam

Dam Hedght ..vvivrnssraeenns 10.50 m
Dam Crest Elevation .....+.0 EL'257;50_m
Min, Trench Elevetien:}.;.;} EL 247,00 m
Crest LENGLh vvesersanaanse 242 50 m
Dam Volume .;......:........ 60, 000 00 cu.m

Blahket
HEgRE vvenreerineeneraenes 1050 m
_CreSt Eievation'}..}.f....,. ELe237.50 ﬁ
Min. Trench Elevation'..,.{.-.EL'247.00 m
Length ...ienieeecaiaaniineas 250,00 m
VOLUME +esvinrncnenerrinenes < 6,500.00 cu.m

A spillway with a gate'was'aﬁopted to create'an_effeetive
storage capac1ty as large as p0851b1e. 'However, ‘taking
into conslderatlon safety of the- operatlon of the gate, a
50 m longs fixed weir is de51gned in additlon to the gated
splllway whlch accommodateds for 105 m /sec of flood |
without gate operation. 'The de51gn flood dlscharge is
teken to be at 1,803 m3/eec in case of a 1;000 year return’

period.

An 1ntake structure with three sets of 2.5 m x 2 5 m slide
gates is planned to be located on the ‘right bank of the

dlver51on ‘dam, - because most .of the 1r11gab1e area is on

fthls of the Mae Chang Rlver

The bedrock 15 hard and SOlld ma551ve 11mestone and

_usually ehows a lugeon value not particularly great but
E showing a large permeablllty of more than 50 lugeon value
e at certa;nwplacee.and depths. In case-of the diversion
'dam,_it is not ﬁecessary'to have”deep.seepage'eoﬁtrbl, but

‘the areas in which 1imestone is distributed need careful

18-



(7

_foundation treatment as there are many unknown factors in

the.geology.

On the dam axis, it ig necessary to recognize the rack

cbﬁditions‘for'EXCavating'thé terrace and river deposits.

It is.expecfed'thét there will be small sinkhole or a big

open crack at this limestone area and so foundation

treatment should be carried out accofding to the

geological conditions.

" The grouting zoné 1s plénéd'deep‘and wide in comparison
~with the dam height after”taking into account the

7-§r0pérties:0£ the limestones and the overfestimate.

17. Diversion Dam D

)

Ac@ordiﬁg to.geological boring'conducted by RID, the

-bedroék ét dam site D conéists of sandstoné,-shale,-

calcareous sandstone, limestone and conglomerate,

_Oﬁ fhé_rigHt bank, there is fine to medium sandstone,

which is nbt-pafticularlylﬁéfd and distributed in

‘alternste layers. At the riverbed and right riverside,

the:efis.diétfibutéd hard calciferous séndstone and partly

baﬁded'limestone,_whilé on the left viverside, there is

distributed hlluviﬁmﬁtérrace deposits. On the left bank,

there is massive limestone and sandstone and shale in

fdlternate'layers, and partly interbedded conglomerate.

'Permeability of the bedrock ranges from zero to 44 lugeon
‘value, ‘but usually indicates a value of under 20 lugeon

value for fresh rock.
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_<_2)

(3)

(4)

The dam akié of:diversion dam D ﬁes restudied based on the
topography map surveyed by RID and’ decided afte1

COnsidering the . following factors.'
1) to seIEet the dam site on a narrow valley,

ii) 'to make the- dam axie at right angles to the contour

llnes,
iii) to make'the'dam'exis at right angles to the river in
‘order to fa0111tate the 1ntake of irrigation water

~and .to wash out the sedlment load effectively, and

1v) to. ee]ect favorable Lopography for the ultlng of

the splllway structure.

According to:the.fepOgraphieal conditions, divefsion:dam-D

is suitable to apply a combination dam with a'homogeneous

fill type.

‘Major dam dimension are as follows:

fgesefveir
Gatchment Area vu.viveveesvso. 293 sq.km
"wHigH?WefeftLevei ;;5,_;,;,,,,f EL 250.00 m-

"FulleWaﬁer LeVeI ;.{;;....J'{  ELf249.O0_m7'

- Intake Water Level .iveoswe EE-248;99'm'
.”.stable Reservoir Capac1ty e - 2.00 MCM

::Usable Water Depth ..;...,... O 1.00 m

~20-



(53

Gravity Conciéte Dam

Dam He.j-.ght'.'...-'-"....'.-.---'.--' . 2},50 m
" Dam Crest Elevatlon s v raae EL 252 50 m
'3Crest Length ;.....{...,.... _ 70. 00 m

'Dam Volume .......;};,...... :13,400.00 cu.m

‘Ei}l”Dam.

Dam Hedght ooveeiasosvensns 7.00 w
Dam Crest Elevation ....... EL ?52'50 m
“Crest Length uvvviv.iuunn.  155.00 m '

Dam Volume +i.ivvesraiveans  12,000.00 cuim

.The high water level and 1ntake water level of dlver51on
'dam D are EL 250 00 and 248 00, respectlvely. A gated
:splllway comblned w1th a 50 m.flxed welir is proposed
nbecause of the small dlfference of both water levels. The
_gated splllway is located at the river course while a
';fixed welr is provided at the left bank in consideratlon
.of the 1ocation of the 1ntake fac1llt1e5 located on the

fright bank and which is expected to wash out the sedlments

'- 1ncurred in front of the 1ntake structure.

C®

The'eliueium tefraeeedeposits'consist of sandy silt which

ié?feQUifed to'be excavated down to the rock surface for a

;portlon of the heavy structure, but thlS is not necessary

 f0r d portion of the sma]l dam.

As for foundatlon treatment, lhe groutlng method is.
_su1Lab1e for seepage “control due to the water preesure _”'

'whieh is not.patticqlarly great.
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(7) The bedrock is favourable in bealability and permeability

~at the river bed and the right bank

Only the curtain

glouting Will be satisfactory with foundation treatment.

Careful attention should be paid to the middle terrace

deposit on the left bank.

The terrace deposit ‘seens low

in permeablllty, but Jndging from unconsolldated layer the

curtain grouting should be adopted to carrled out at-the

rock surface level.

18, Irrigation Facilities. .

(1Y In the wet season, the exlstlng 1rrlgat10n area is located _

in the left bank area (Mse Wa 400 ha) and in the rlght
bank area (Mae.Pung 2,500 ha).-

(2) The 1r11gable area can be d1v1ded into 11ght and left

banks and in.detail’ into- flve zones as Eollows

22~

Name of R o Pl
Zone ° Name of Sub=area "~ Case=5 "~ ‘Case-6
1 Mae Chang 12,550 rai (Z,OOS'Bs). 11,600 rai (1,860 hs)
2 Mae Pung Left 8,450 " (1,352 ") 8,100 ' (1,302 ")
3 Mae Pung Right 16,540 " (2,646 " ) 14,400 " (2,300 ")
Sub-total of Right Bank 37,540 rai (6,006 ha) 34,100 rai (5,462 ha)
_Namé of. R . . B
‘Zone’ Name’of Subiarea Case=~5 - “ Case—6
4 " Mae Wa 5,850 rad (935 ha) 4,800 rai (761 ha)
5. sop. Chang 7,210 (1,156 ") 7,000 " (1,126 ")
' Sub total of Left Bank"13,060.féi (2,089 he) 11,800 rai (1,887 ha)
-:To_t'ai 50,600 rai (8,095 ha) 45,900 rai (7,349 ha)



(3) Fiveé canals are_naﬁed as'the main irrigétion'canél'to
'irtigatgithe:Pféjéct Afea, Out of the fiﬁe; two canals
take tﬁe'foﬁtés.of exiéting canals aﬁd will be improﬁed as
a_ﬁew irrigation network. = The other three wiil be newly

" constructed,

 Case-5
Sl Service o Max. Canal
~ Name : Area Length Disgharge B. Width
T S C(ha) o (km) - (m/sec) (m)
iﬂMaQVChaﬁg;Main Canal 2,008 12,70 10.52. L 2.70
g Maefpuﬁg;Lefp cana1 1,352 6.50 -~ 3.26 1.80
Mae Pung Right Camal 2,646 © ~ 13.00 3.44 - 180
Mae Wa Canal - 935 10,40 1.22 . 1.80
_Sop Chang'Canal = ° 1,154 -~ 8.70 1.50 1.80
0 Total 8,095 . 51.30 |
Casé~6 -
L Service . Max. “ Caﬁal ‘
~ Name . . __Area = Length Disgharge B. Width
S - (ha) (km)  (m'/sec) = (m)
Mae Charg Main Canal 1,860 11.70°  9.55 2.70
Mac Pung_beft Canal - 1,3@2 4,20 3.16 1.80
MaefEung?Rigﬁt Canél ' 2;300 ' 13,00 2.99' ' 1.80
Mac Wa Canal = 761 10.40 0.99 1.20
‘Sop Chang Canal' 1,126 ~ 11.10 1.46 1.80
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(4) Lateral canals and Cahal-structureb.are 89'50116WS:_

_Caée~5 S R . ce e - .
T#:,_ ;ij IR Lateral Canal -;eNQ,.of o :N§$e0ff" Ne. of'
Name of -Canals Numbez_ :Length ~. Diversion - Siphon Turnout -
e S ). T ' '
Mac Chang M.C. 6 . 18.60 © 6 5 |
. Mae Pung L - B ’.57 o ._ }.160 7 7 : 3 34 .
Mae -Pung R.C. B TR VICT I $ 8 " 69
MaeWal 10 13.00° 1o 6 31
27

Sop Chang c 6 15.20 | 24
| Total < a0 93,30 40 210

Case—é

I ..Letefeleceﬁei ;;'e:No;:of_,. No .f No., dﬁ.“
Name of Canals . Number - 'Length = Diversion . Slphon CTarnout
— . ——- T T, : —
15,50
1350
30,60
130000
e i&'JjQ-’i, -
'-§z:£gl

66
58

©. 33

29

Mae' Chang M.C.
Hae_Puﬁg'ﬂ.C;
Mae Puﬁg R.C.
':Mae Wa C. :
_Sop Chang C

l\o o~ W W
18 e 0w

Total_7

_I\o_c‘z\uxowub

' }19:_'Dfeiﬁage;Faeiiities_\e:uvf

 (1>'eMaJor works for dralnage fac111ties are proposed as the o
w:upgrading of trunk channels, their enlargement remOVal of_'

";;exlsting welrs and enlargement of cr0531ng structures
'KZj ="Upgrading and enlargement of trunk channels, removal of ,

iexistlng weirs and - enlargement of existing cross

';%,‘struetures are 1isted as follows

~24-



. Length of  Length of Removal of ~ Enlargement of

Name-oflﬁhennels"Upgrading ‘Enlargement = Exist.Weir FExist,Structures

I

' ' e o (km)- o (k@) S (Placeg)_ - Q(Placés)
'_Huai Mee Tha __0,7j" 13 5 )
. Huai Mae Thaet - ff”u_': o 1{2' 2 1
' Huai ‘Mae - Pung . .,='Q,8w-.; © 3.0 5 9
Nam' Mae Wa _ : l--_' e_c_ : - - _
'Orhers 2 e - - -
“Potal 1.5 .5 12 5

20. lOnhfarm*Development-'

'”{{I)

The prov151on of on—farm fac111ties is essential work for

: 1rrigated agrlculture with farm mechanizatron an& the :

'rfarmcrs eagerness for agriculture w111 act as the prime

flamover : To carry out the proper water management areful

: f'control and measurement of water are required

' ':by the RID quickly to realize Lhe purpose of the - .

It is recommended to implement the on—farm development by

3;agr1cultural devclopment. However, taklng the recent Thal

“Government'pollcy on the agrlcultural development into-

o consideratlon, implementatlon of on farm development

”_'lshould be carrled out by farmers themselveq under

j'assistance of the PrOJect office and Regional otflce of

"RID after completion of constructlon of main and 1ateral

*l'canals. _'f'fi-'

(3
flrrigation block (chak) covers 250 ‘rai (40 ‘ha) of

'The on- farm facilltles are proJected to be so. that an

cultivated 1and _ Main farm dltches, supplementary farm

ditches, field dltches, div151on boxes and end checks are

N magor structures.

'dbnstructibﬁ&cost oflfhe'oneferm,faCllities”mas estimated '

*at 800 Baht pe1 rai in total, ‘and’ 200 Baht per rai and 600

Baht per ral were, respectively progected for foreign

lcurrency and local currency.
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21,

lydropower Devélopment.

(1)

(2)

(3) .

.The pulpose of the hydropower development plan is to

.generate eleetric power by of a hydropower plant proposed ;“-

for 1mmedlate1y downetream of ‘the planned storage dam A

The deelgned installed capac1ty is 164 Kw (two units of 82

' Kh);and will generate about 1.18 GuH- of energy.

The propoSed'etoregeIdam A,_ehich wii]dhefoperated to meet
he 1r11gat10n requ1rement5 and ean eerve for powe1 L

generatlon by 1te dlseherge and water head avallable.

The powe1 plant was so designed thet a flrm peak can be' B

'-fseculed to obtain a maximum output of 338 Kw (two unlts of,h

RO

' 119 KW) [or the net head of 17 meter and a dleeharge ‘of
_1 65 cublc meter per second ‘For thle plant horlzontal

'”sha[t tw1n Pranc1s turbine generator unit was. propoeed

;Taklng 1nto con51derat10n the ObJGCthES of the Mae Cheng: C

'Irrlgatlon PrOJect, the hydropower generatlon will be-

developed 1n the near futule ae Phase II development after‘::

the completlon of the 1rrigat10n prOJect

For reference to the future development, the conetruction

'"_coet of the hydropower pidnt was estimated as follows

o "f"lf‘]?i'j”dt'e" _._hud;"(B 000)
O Gavilverks 2,000
:tiiﬁydropowerffaci]itles f S 'l.3§{QQO?h

-3thommun1catlon and Others '_".-:is;débi '

fﬁ-Englneering and Administretlonf“la;pdop-
- - Total ;',‘1p;j[;jj_, 55,000 -
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22;: Compen ation and Resettlement of the. Affected Resexvoir Arca

' F6r'Casem5 and'Ca§e?6 ‘the following compenqation and

..resettlemenL shall be countermeasured
¢1)-' Farm Land Avea to be compensated

(Unit. rai).

"3StofageuDam5A" Dlvelsion Dam C - -Dlversidn Dam C

Villages 2 _'2aquaﬁpland Other Paddy Upland Other. Paddy Upland Other

3Ban Mae Tu o . 2000 200 0. - —
iBan Kon .. - .= = =250 17
‘Ban Mak .= Do - 98 . .53

Ban. Pdng:Pa Pao e D= o 251 0 31
Ban Thung Ton -.:_ 7;_ Ce - 267 0 137
CoBam Sop Po - =l e T
© Total - .200 2000 10 641 238

150 100
150 . 100

(& R I

—
e

|
'i'

-_(2) Number of family to be. compensated and reqettled

- : Compensated S Col Resettled _
R A Storage A Diversion G Diver81on D Storage A DD~ Dn-C DD C
Ban Mae Ta . - .22 _ L S 22 - -
BanKom - o . S SR
Ban Mai; . = oo - léij' e = 56 - -
Ban - Pong Pa Pac fr'_?'”:' 26 SRR ' - 26 =
Ban .Thing Ton Aio e 21 e - 21 e
Ban' Sop- Pg _ﬂ‘ﬁﬁ_7-71'”_.-_f S - .
Totals o220 097 T o0 22 103

. ]D v

23, ?rdjécf'CQSE'_, “

'(1);;Cbﬁstrvgtibﬁ;méﬁhqd?Wés:cpnsidéf@d on the contract basis

: ,Ehrﬁugﬁfibﬁéfﬁéﬁiqhé§ pdmpétitiﬁe-bidding.

(2) . The pb?;_@f constrﬁcfipn Wo:k_ié estimated on the basis of
thefpréﬁaiiing ﬂnit'Qééts_uSed3inﬁMaé-Kuang:Dém'Projeét

_}'aﬁd,ﬁéé“Wéng Projeétféswoffﬂarqh 1983,

U



(3 The cost of conqtructlon works is divided into:two
'portions of f01eign and local components, which were

estimated by using the following rate:

Rate = Rate of

. Foreign Currency  Local Currency
Gement . S 60% o 40%
Steel Bar 00 30
Lumber . . 20 80
Fuel & 0il 8o 20
Lébourr _— . ‘ 100
Explosive | 80 a0
Constrhdtion=Eduipmént |

Deptec1at10n Cost 100 ' : -

Repalr Cost 80 _ 20

_including Spare Parts

Administration Cost - ' 100

(4) Land acquisition and compensation costs are estimated on

the baéis of the following three items:

Reservoir avea: Compensation for private properties,
houses and public properties in the -

~Teservoir area
Resettlement: Construction cost.of resettlement
Projectzarea:_ ::Lahd'aqquisition_of projectffacilities,
and compensation for borrow site and
quarry sites
{5) 'Cost of construct1on equlpmenL is that for procurement of

' vehlcles for constructlon management and operatlon and

'._for malntenance of the 1rrigat10n system.
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(6)

The . cost of project faciliLles is that for the

-'_construrtion of offlces and fac1lities for implementation

(7

(8)

of the Progect while the progect administrdtion cost is
;eetimated as the administrative charges of government

.'qtaff to be engaged in the newly organized PIDJECt offlce;

Cnnsuiting gerviceés cost is the engineering cost for

:consultants:of fbreign and lbcal-experts for the

"1mplementation of detalled deslgn and superv151on of the

PIOJect 1mplementat10n.'

'Contingencles are Lstlmated at the raLe of 10 percent of

;the project cost, whlle prlce escalatlon rates are applied

with the: follow1ng annual rate belng used by the IBRD and
ADB .

Escalatlon Rate (%)

- Year ' forelgn Currenqy Local Currency
1984 S s s
1985 - 7.0 8.0
1986 to 1987 6.0 7.0

71988 t0 1990 -+ 6.0 | 6.0

(9).'

=Thef1nye3tnén£5coet of thenProject for Case~5 and Case-6

"was'estinatEd as shown in the following table.

24.'_P}ojéct Evaluation

(1)

“The econnmlc evaluation presented here compares the
_economic returns of the proposed project to the Whole
"economy of Thailand by calcu]atlng the economic internal.

rate of return (ETRR) In order to determine the EIRR the

prESGnt woths of ‘both cosr and beneflt eLreams are

. _discounted over the entire prOJect life (50 years) The

discount rate which makes the present worths of the cost

and benefit streams equal is the EIRR.
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(2)

(3)

(4)

Economic priCes wvere oaleuiated:from finshcisl:pfices by

applylng the following conversion factors from a World

.Bank publication which also includes an economic appraisal

study on an irrlgatlon ploject in Thailand..-

Standard conversion factor | | A 0.80
Conversion factor for construction _ .7-_0.7&.
Conversion” fector for transpotation . 0.76
Conversion factor for govetnment services 0,65

On the b351s of the estimated economlc costs and beneflts

the economic 1nternal rate of return (EIRR) was calculated:
.at 13.6 percent’ for Case 5 and at 13.5 percent for Case
.. . R _

A sensitivity:test'is an effective way'to check what

happens to the earning capacity of a progect if Something

does not’ go according to plan. For this project an

analysis has been made on the fo]low1ng items for Case 5

Result (REIRR)

1) Project cost overrun of 20 percent 11.9%

2)  Extension of the construction period

One year _ . 12.7% .
Two years _ : 11.8%

3 Dec1ease 1in crop target unit ylelds by 10% 711.82,

4):, Delay in reachlng the target year by flve_
years - Tl

5) Applylng converslon factors from Table 3

_Summary of Country Parameter for Thalland _
f(1980) in the Draft Report Shadow Prlce -
-_for Economlc Appralsal in Tballand

o(IBRD March 1982) L 12.9%
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25.

(5) Varioﬁs_sociOwecohomic:effeots are,expected-to occur along
with'ﬁhe_direct‘benefits of the Project. ~ The main
_aoeio'eCOnomic impacts are coﬁsidered to be an increase of
employment opportunities, high 1ncome for keepzng a much
'higher standard of living than at present and polltlcal
Estabillty. '

'(6)_:Typical farm budgets have been estimated for "without"
Project average farm size of erght rai and “"with" Project

representative_farm sizeg of five, eight and twelve rai,

By comparing the "without” PrOJect average farm of eight

rat to the w1th“ Proaect medium scale farm of eight rai,
?the results show that the surplus income (E? 501) would
_nearly triple in the w1th" Pr03ect Case even without

taking off- farm 1ncome‘1nto consrderatlon.

(7). Plesumlng that falmers are willlng to re- invest at least
two~ thlrds of their surplus 1ncome toward repayment of the.
coneruct;on costs a total of 528,570,000 per annum would

be realized at full development of the Project.

lmplementationVSehedule.

_The imolementarioh schedule is carerlly:prOgrammed takiog into

account the- work volume and the PrOJect Cost., As a result, it
is scheduled that detailed design and preparatlon of tenderlng
and procedures for implementation will be taken about one year

period each_after the c0mp1et10n of the feaslblliry study and

_budggrary;arrangemehr in September 1984 and then construction

of-thefdfversioo-dam and-main'cahals will be begen taking a

-period of three years from November 1986 followed by the -

construction of the storage dam and lateral canalq also taklng

a Period of three years from November 1987.
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26, Consulting Services

The consulting services f01 the 1mplementation of the Ptoject
' include those for. the detailed design and suporvislon of the

"Project.

The coﬁsultiﬁg services are divided iﬁto'the'foilOWiog-two'

stages:

(1) 'The detailed design of the Progect as well as the
pleparation of tendex documents. STt will eover a-186
man- month perlod, with 87 man-months for forelgn
Consultants and 99 manmmonths for local consultants,

starting from September_1984

{2) The second:stegé\is'fot:tendérdﬁé éndaeoostroEtiOn:
'-superv151on in all aspects of the Pr03ect activitles. . The’
: service: perlod w1ll cover 210 man—month, w1th 132 t. o
.i'man-months for forelgn consultants and 88 manumonths for

local consultants, from November 1985 to June 1990
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B, CONCLUSIONS - -

e The reeu]te of economic evaluation for both Caee“S -and Casemﬁ
::show the eeonomic internal rate o£ return’ (EIRR) of 13, 6

:percent and 13 5 percent, respectively, Whlch exceeds the

_ opportunity cost of capital in thie conntry Therefore, it can be

said that both cases are feasible from the vlewp01nt of Lhe natlonal

_economy

2. -According to the farm 1ncome analysis of the representatlve
,farmer in the Area, the farm income is only BZ 784 and _
~therefore the farmer cannot llve in’ eaee unless he can acquire
an off- farm income o[ more than BZ 200 After complet1on of
”the Progect however, the farm 1ncome of the representatlve _ﬁ
Zfarmer w1ll become 3? 501 without taklng off farm’ 1ncome 1nto

'jconsideration. Thls means that farmer can 5ave some surplus of

hlS Iarm income: without any off farm 1ncome

:{Through the above farm budget analysis, it is quite clear ‘that
“the pr0posed irrigation project is feaelble from the v1ewp01nt'

;of the 1nd1v1dual farmer s economy.

3. QVAlthouthboth Case 5 and Case~6 of ‘the development plan are
’technlcallyﬂsound and econOmlcally £ea51ble, and taking 1nto

'consideration the dlfference of proposed progect area and the

' total cropping aree between Case—S ‘and- 6 since the Mae Chang

‘;lrrlgatlon Project aims at the development of- 1rrigated
"agriculture by ‘the development of water resources, it is

”recommended that the development of Case 5 be given pr1or1ty

4, :The_nronoeedisconefof‘the'Mae Chang Irrigation'Project"is, '

-fdelipeatéqfas-follbwsias a condition of the feasibilltylstndy:
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'Storage Dam A

Reservoir

Catchment AT vovvevsersseesvires =, 403,00 sq.km
High Water Level ............;....'EL_283;00 m
Full Water Level ,..o..o.vayvvsvs. EL 280,20 m
"Intake Water level ....)o.vivsseans BL 272020 m

Usable Reservoir Capacity EEEEERT RIS 40,00 MCM
Usable Water Depth Creter s 8.0m

Dam
Pam Height vuvivvevvevnnnrnesinenn '35.00 m
Dam Crest Elevation .............. EL 285.000m
Min. Trench Elevation ............ EL 250.00 m
Crest Length ..o, 470,00 m
Dam VoOlUMIE «vh vt isnvenosnsonnrans 682,000 cu.m

Diversion Dam C

ReserVoir _
Catchment Area O 254:O0_km;
High Water Level .......vevveveess EL 255,00 m
Full Water Level ...vvvveenveassns EL 254,00 m
Intake Water Level .....veevee.... EL 251.00 m
Usable Reservoir Capacity suoavedne Fi MCl

Usable Water Depth v..iivvivvannas - 3 n

Gravity.Cbncreté7Dam

Dam Hedght .ouivevuinnensnranensns 22,50
Dam Crest Elevation .............. BEL 257.50
‘Min. Trench Elevation ...v..c..... BL 235,00
Crest Length ..vevvevenrevrneenan. . 67.50
'DAm VOLUME «vivivenrnrsnnnarsnsaseas 11,700.00 cu.m

‘aszgg

Fill D"am

_ Dam height e iiaebeeereaaeanes 10,50 m

-.Dam Crest Elevation. .,........,,.._EL’ZS?.SO.m
‘Min. Trench Elévation ..e..,...... BL7247.00 m

L Crést Length ....i.iveaiiiiionaes 242.50 m
Dam Volume: ......;........;....... 60,000.00 cu.m

 -Blaﬁkét.
CHedght ) e e 10,50 m
“Crest Elevation .........ssees0.e. BL 257,50 m
Min, Trench Elevation'............ EL-247.00 m.
i
m

Length ccllualu'ncl-l!ltl--"'oc-- 250 00
Volume .;;f..;.................... 6,500 cu.
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Irrigation Canals.

Main Canal . | .
R Service : Max., Canal

””Naﬁe.bf'Cénais o Area Length  Disgharge  B.Width
o T (ha) (km) (m”/sec) (m)
Mae Chang Main Canal 2,008 12.70 ' 10.52 2,70
Mae Pung Left Canal 1,352 6.50 4.26 1.80
Mae Pung Right Camal 2,646 13,00 3.44 1.80
‘Mae Wa Caval 935 =~ 90.40 . 1.22 1.80
_ Sop Chang Canal 1,154 8.70 1.50 1.80
 qotal . 8,095  51.30 |

Lateral Canals and Canal Structures

Lateral Canal No. of No. of WNo. of

Name of Canals Number Length Diversion Siphon Turnout
- ) (km) ' '

Mac Chang M.C. 6  18.60 6 5 52
Mae Pﬁng L.C. 7 11.60° 7 3 34
" Mae Pung R.C. 11 34.90 11 8 69
fae Wa C. 10 13.00 10 6 31
pr"Cﬁéng C. 6 15.:20 5 24
Total 40 9330 40 27 20

Drainage Facilities

o _ ' Length of Length of ~“Removal of  Enlargement of
Name of Channels Upgrading Enlargement Exist.Weir Exist.Structures

o _ _ (km) _ (km) (places) (places)
Huai Mae Tha' | '0;7_ 1.3 5 2
Buai.Mae Thaet _ 1.2 2 o1
Huai Mae Pung 0.8 3.0 5 2
Nam Mae WA' .. - . ) - - -
Others - . . _ - -

2

Total . 1,5 5.5 12
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RECOMMENDATiONs

The following test pit and - laboratory test with suff1c1ent
'detail and acculacy in borrow ared of storage dam A for the
flnal design should be completed prior . to tbe oommencement of

the flnal de51gn..

(1) Location of Borrow Aréa Approkiﬁotéiy 1.5 km

North-west of Ban Hua Sua
A Interval of Test Pit T 100 m intefv51 
' 64 plaoés:pest'pit
3.0 w depth each’

(3) 'Laboratory'fost o

Five (5) representative samples among the above mentioned -
'oamples shouldfbe.ﬁaken'and-the'following=imperviooo7
material test shall be conooctedf

a) Physical Test

Chloride Content of Soils . JSF T11-1968

-Content of Water soluble : S
: Component of 50113 R JSF”T1271968'“
1Water content Wl i ' -_ASTM ﬁ2216¥71 e
Speclflc grav1ty f  o ASTM:DBSA—SS a
Grain size analy51s B i ASTM;b422463
. _quuld llmlt - o : ; N ASTM_D423§6§ o
'. 'PLa5t1c llmlt_'_ ' o .'ASTM D424ﬁ59.

Shrinkage limit = - . ' ASTM D427-61
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B) Mechanical Property Test

Compactlon
: Permeabllity
(Falling head)s

Triaxial test

ASTM D698-78
ASTM D2434-68

_(cuu):_'

(&) Note Two test p01nts should be used i.e. a maximum dry

fden51ty and a 95 percent of maximum dry density both

1under the optimum Water content

The_fblioﬁiué rock material test:sheuld be conducted:’

(1) -Locetion of”QueterSiteﬁ.'Surfounding Doi Wiang Ho

'(2):?Rbck Material Test

Approx1mately 6 km East:of Ban’
Mae Tha

T”Three (3) representative samples from outcrop at the

'Vfﬁuarry site should be. taken and the follow1ng rock

,materlal tests conducted

.Absorptlon

Speleic Gravity

ASTM C97-47
CASTM C97-47

Sodium Sulfate Soundness ASTM C88-76
iComptessive Strength. _ASTM_D2938~79

(1) Dém:axis
(ii) Right Abutment

'(Geological Survey at’ Storage Dam A) _
-Drilling of borehole at Storage dam A should be carried out at
the following location and depth

3 boreholes.(two 3Q m each and 25 m)
5 boreholes (35 m each)
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b,

(i1i) TLeft Abutment - : 2 Boreholes.(BS m each)
(iv) Spillway Center _
' line _ t 3 boreholes (20 m each)

Total 13 boreholes and 370 m-in depth

Standarxd peuetration test should be carried out at every 1.5

_'meters of depth untll the bedrock and exceptlng difflcult

'1ayer5, sueh as gravel hard clay, etc.  And permeablllty test

should also be conducted at every 2.0.m of depth from. the
rocksurface at maximum wate: pressure of 10 kg/cm2 1n‘hard rock

and 3 to.S'kg/cm2 ih-soff rock.

(Geological Survey at’ Dlver51on Dam C)

_ Drllllng of WO observatlon wells (25 m of depth each) should

be carried out at the location of approx1mate1y 60 m upstream
dam axls on the terrace of - approxlmately 251 meters above mean

sea level at the both river 51de.

The boring depth will be required'to be S'meters below'the
'rivefbed After. completing the borehole, ‘a: stralner pipe
should be 1nserted into’ the finlshed borehole and Fixed with

groundsurface by mortar cement.

_ Water . table measuring at the borlng p01nt should be carried out

2 to 4 lees a month at least for a perlod of" one year.

_(Survey of Submerged Area) _
f‘Subme1ged area by constructlon of . dams should be surveyed on
'-_topography and’ private and publlc propertles for negotlation of

' countermeasures on- thls matter as soon as possible. o

~38n



(Investigation of Sinkholes)

There are some sinkholes confirmed on the left and the right

;bank upstream from the dam site C. Among them, those on the

1eft bank have some fear for leakage out’ of the reservoir area.

'_Tor these sinkholes, groundwater trace was carried out in salt
‘watexr (NaCl) but could not detect any new spring water in and
'out the reservoir area._ Also, the Mae Chang river water

'contains chloride 1adical and therefore; the experiment of the

groundwater trace could not find out ways of water flow from
the 51nkholes.. Such being the caSe, it is dif[icult to confirm

the groundwater way even if using other chemicals

The purpose of this trial is to find out the groundwater

way and to check the permeability of the . rocks and

c consequently, it 1S considered better to measure the

groundwater table. at the’ boring points for the purpose.

In the reserveir area near Lhe dam s1te, it is necessary

to set up a grid on. a map for selecting boring points at least

.with 100 meters 1ntervals.' Groundwater table measuring and

lpermeability_test are necessary to the borehole drilling.

' B It is necessary to observe the changing groundwater table

-at the borlng points and new spring water points near boring

sites by using a large about of Fluoresser solved water.

'-(Survey on,Quality of Hae Chang)

Sampling of water of- the Mae Chang and quality analysis of the
sample shall be carried out during the detailed desrgn in order

to confirm ‘a c".Jritability of water for 1rrigation purpo
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