‘Number of . . :
Sequence e Working Contents

S (1) ' _ Cenetruction of diversion canal,

(Discharge capacity
io designed at 10 year frequency flood during the

dry season)

. 2 _7 :Foundation excavatlon of left side
(3) Foundatron treatment of left side and Intake
. fecilities
{4) o Embanknent of left eide

- The_folloWing works will be carried out by discharging the
" flood water through the out-let, ‘during the dry season.

’

(5)_ ' Foundation excavation of right side
-:(6). ': ‘Foundation treatnent of left side
-7y - Embankment of'rightfside

" The conetrection of the'Spill¥wa§ will be carried out during at

‘the same period as the embankment works.
rb) Layout of:Construction Method

'_ Although there ale the two types of energy of electricity and
‘fuel, the euergy used for construction works was decided in from
more economlcal and easy of operation and maintenance of the

"irrlgat;on system in future.

There are two ceses to secire the coarse aggregatec for
concrete, the field productlon and the purchase from existing
crushlng planta.” Slnce the former will require a long distance
'-transportatlon from the ex1st1ng plant to the PrOJect gite, the
latter w111 be selected for the construction of the both of Storage
Dam and Dlversion Dam- by productlng aggregates by a portable
'crushlng plant (50 ton/hr class) after mining the rocks at the’

quarry s;tes around the Project Area.
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The pllot holes shall be- drllled before grouting in order to
grasp the foundation conditlons._ After that, ‘the’ grouting will be

" carried out appropriately accordlng to ‘the geological condltlons.

It is reasonablc that- blanket grout holes be drilled by
percu551on type drllling machine.: HOWEVer, curtaln grout holes'
'shall be drilled by rotary type drllllng machines in order to
: prevent the collapse of the holes and obtaln effectlveness of grout

injection.
The summary of embankment measures is as follows:

_Thickﬁess;_ _Number -

Zone of Spreading of Pass " ‘Machine of Compaciion
lmpervlous Zone :20rcﬁ" 8 Tamplng Roller JLSIton_l
Seml—perv1ous Zone © 30 e 6 Vlbratory Roller 8 ton
Perv1ous_Zone _60.cm 5 -r~d1tto— '

Filter Zone . ¢ 40 cm & ':V1brathY Roller O;Glton'

The fleld m01sture contents of embankment materials
partlcularly 1mperv1ous materlals, are in dry. srde from.the optimum'
fm01sture. Therefore, they shall be compacted w1th optlmum moisture-

_cond1t1on by addlng waterp

Thefspillﬁayfelll'be“conStructed duriog the same period in .

‘order to utilize the excaﬁated'materials for embankment of.thefdam, :
4) Diversion Dam
'a)fSeqdeoceﬁof ConstruCtiOanorks

The sequence of Diversion Dam construction 1s shown in Flg

‘3'>;;;5 1s 3 Appendlx. .
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Primary. warks cover the work at the right and the left
abutments, and flood water will pass through the wetual water.rOUL

'durlng this construction period,

: Secondary Works cover the construction of the rlght side
splllway, and the flood water will pass through the left side of

actual water Tout durlng this constructien: period.

Tertlary Works cover the construction of the left eide
_splllway, and the- floou water will pass through the CODdUlt pipe
prov1ded at the left gide splllway by the second works during this
:constructlon period The discharge capacity of conduit pipe is

de31gned with 10- year frequency flood dutlng the dry season.

-Nﬁmbef'of

-§§gg§nce “ L : e Worklng Contents
A N 'Foundatlon excavation at the first step
2y _Foundatlon treatment at the first step _
(3); . ']thmbankment and concrete works at the first step
2(4) S j'Constructxon of dlver51on canal
(5)‘-' tﬁ_ Founddtlon excavatlon at the second step
(6)‘ :_ Foundatlon treatment at the eecond step

7). . Concrete_works at: the second step and conduit pipe

Durlng the dry ~season, the f0110w1ng works will be carried out

by dlscharglng the flood water through the conduit pipe.

-._(8) - t.:_ Feundation excavation at”the third step
{9y e:_' Foundation treatment at the third step
'.(10) : g Concrete works and 1nstallat10n of gates at the third
| . step ‘

b) Outline of Construction_Method

The supply of power source of construction and aggregates for

concrete will be made in the same way as that for the storage dam.



The'fodndaticn treatments will be also_carried'out by the same -

construction methods. .

The - large size’ agglegates (max. 60 m/m) and low slump concrete
shall be. used for mass concrete of spillway from the viewp01nts of
economy_and quallty control, And: the concrete w1ll be’ placed by the

180 tcn¥m tower crane.
'5) Trrigation Facilities
The Project Area is divided into the following sub-areas.

_Right Bankcsdb—area:. _ Mae Tha area., Mae:Puhg Left area-

and Mae Pung Right.atea

" Mae Wa Sub-atea |

Sop.Chané Sub-area

< The Mae Chang Maln Canal is located in the uppermost will be'
constructed in the same perlod as that of the first dlver510n dam.
Since Mae: Tha area 15 located far from the ex1st1ng llver and

_'canals and it is 81gn1ficant that 1rr1gat10n wate1 be aupplled to

. this area.’

It 1s economlcal to supply the concrete aggregatee flom the
ex1st1ng crushlng plant he fuel energy w111 be useful for the
'.canal system constructlon as, compared w1th electr1c1ty hThe
Iembankment matexlals shall be compacted suff1c1ently w1th the _
'_ucaleful control of m01sture content, 1nce the fleld m01sture will -
'lbe in dry ‘side from ‘the optimum ‘moisture in the same state as the

“dam”- materlals..-
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6) Construction Equipment

Theﬁmajpr maéhinery and equipment for_the'construétibn

mentioned'pervipusly are:listed in Table 5-1.
5.2;3._.Coﬂéffuction”8¢hedu1é_

The iﬁﬁleméntatiOn program for the Project is shown in Fig.
5-2. '
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Table 5.1. List of"Méjdr:C6néthCtiQﬁ'Equipmeﬁt'

> Maximum Number o .
- . : - Storage Diveraion Diversion Canal
Description : - Dam A°~ Dam'C @ "~ Dam:D - System

11

Bulldozers 1L ton 110 ps _
3 3 4

v 21 2200
1n . 32 - . 320 L

-

Fronted loaders 1.2 m™ 76fps. .
LI 1.8t 0" - N
o 22 2000 8 - S .
Backhoes 0.4 mo - 92:§s' - - -
. 0.8 137t 1 1 1
_bump.trucks S liitdhf 320 pé: 40 9 - .9
. S8 v 230" 14 = - T

_J:“Mb’l

o

- Motor scrapefs i1 m3‘- 21Qips %f2'-_ - 3 1 _ _
.Tifeé rollers - {20 ton . ‘100 ps R B 3
Témping roliers' BT fén_ B : | ' |
“yibratory rollers . 8 ton - 86 ps _:'
SR : 0.6 6 T
'ﬁdtérﬂgradgfs' . 37 m. ':12§*§5 _:-

e e N N

Bdring;macﬁines_'._' © 5.5 KW

._i Groufing ﬁuﬁbs ‘::g _ 7.5 KW 10

o o0 00 e Tt
SN O e N
1

: Groutlng mlxers 200 °'x72 _ :2.2-KW 10
_ Aggregate productlon plants : _' . - _ |
| e S50 ton/H sstw: -1 R T S T

ébncfééé'piaﬁté 0. 75m3‘x 2 askW o 11 - |

_.
o
1

l- Portable concrete plants 0. 5m3,_ o }1 - e 2
.i'Agltator trucks - 3 0 m3!'195'ps', -723 | | |
,'9Tower_crangs.f';.- 180° ton_i BS;SIKW- i
 ”Tfﬁék%¢féhés  -  .laloftoﬁ 230 ps
_  Water tank trucks' : 6,609:_ 160 ps
  Cf “ler drills'_u"  _llo:ma/min

y '::ild-PS .‘ :
';2,83m3yﬁin':.

T = N Y
[ T O
L]

N

iV#lzz.
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Maximum Number of Unit

Storage Diversion D;version .Canel
'Description 7 Dam A .'DsmEC - ”Dam'D._ System
=Pib:hammef S 1, 1 m /min 8 4 ; 4 4
Generator : '50 KA 70 ps = - STV 2
Motor drive winch . 7.5 KW P e :l ' R -
Rammer o 80 kg 4 ps ) 2 2 4
Truck - .  6.ton 170°ps 1 1 1 i

5.3. Operation and Maintenance of the Project
5.3.1."Ekecuting Agency andibrganizatiOn'_ _

. The Project, after completlon of phy51cal works; w111 be
'transferred in its admlnlstratlon to the Reglon Il Offlce of ‘the
RID._ It is recommended however, to establlsh a new organlzatlon,'
the so-called Irllgat1on System Offlce,_for carrylng out the _ d_
:operatlon and malntenance of -the 1rr1gat10n system of the Progect,
-whlch w111 ensure the hlgh cropplng 1nten31ty throughout the year by
systematic and functional operation of both a storage dam and a
dlver31on dam playlng a v1tally 1mportant role as’ malnstays of the :

Pro;ect

_ A Chlef of thls proposed offlce w111 be p031tloned under the
control of the Reglon II Offlce of the RTD, stafflng w1th powerful
Pr03ect Englneer, off1c1als for admlnistratlon sectlon, englneerlng
:fsectlon, operatlon and malntenance section mechanlcal section and

'Tjagrlcultural serv1ce sectlon

The Irrlgation System Offlce controls the two dam 0 &M

1- 0ff1CeS, storage dam 0 & M Office. and diVEISlon dam 0 &M Offioe and

;i,fthe £1ve zone Offlces, Zones 1 to 5.
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" Storage dam O&M Office will be in charge of operatlon and

. maintenance of the storage dam while the" dlversion dam O & M office

“w111 be handllng the dletributlon of irrigation water to the Project
Area through Mae Chdng Main canal as well as the operation and

imaintenance qf ‘the diversion dam. -

"A zone'office headed by a zoneman will be in charge of the
operatlon and malntenance of respective 1rr1gat10n system and

’carrying ‘ut water management in his covering arvea.

_ Several heads of chak and water and canal tenders will be
.assigned in the zone offlce under a zoneman. A head of chak will
carry out water managemenL in his assigned lrfigatinn area and act

ﬂas?a'éhief 6f such area,

-On-the other hand, certain numbers of the water and canal
tenders=Wi11'be'QSSigned for the maintenance of the irrigation
ffac1lit1es, sueh as maln/lateral canals and related canal

structures. lhey w111 be permanent employee of the system office.

L Slnce avallable water Tesources for the Pro;ect Area are
.Severely limlted proper operatlon of the Qtorage and dlver51on dams
should be carrled out by the dam 0 & M,offlces under the supervision

of’ lrrlgatlon System Ofilce For proper operation of the dams,
flrstly estimation of wa er demand in the. reepectLve area should be
'made Correctly Estimated water demand by the zoneman will be
B gathered and’ lnformed to the Irrlgatlon system Offlce. After
| atherlng a}l of data: on 1rr1gat10n water demand and adjusting the
'}dlstrlbutlon of water irrigation programme will be 1nstructed by

'the PIOJECt Epglneer to the chief of dam 0 & M Offices and ZOTIENET .
In prlor Lo such operﬂtlon of the irrigation system mentioned

-above, an 11rigat10n programme for the said system will be scheduled

" at the beglnnlng of- the ‘water year annually.
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Fig.5-3 Organizational Set-up on Operation and Maintenance of Mae Chang

Irrigation  System

* "RID

DIRECTOR
GENERAL

REGION 11

'OPERATION
BOARD .

DIRECTOR

REGIONAL |-

- RID_
OM. DIVISION
‘DIRECTOR.

MAE CHANG

IRRIGATION: SYSTEM
'PROJECT -ENGINEER

"

 ADMINISTRA-

TION _
SECTION

" ENGINEERING

- 'SECTION

| oPERATION: .

L] SECTION -}

MAINTENANCE

MECHANICAL _
SECTION

| AGRICULTURE -

SERVICE

- SECTION

~ ISTORAGE  DAM

| ‘O.M. “OFFICE.

T

1-_1

TTT

ENGINEER:
ING

OPERA- *-
TI0N

MAINTE
| NANCE . -

DIVERSION DAM|
0O.M. OFFICE |

ING .

ENGINEER- |

CTION -

OPERA-

H M Al N.TE-
NANCE

fl .

L ZONE- 1 b
| ZONEMAN -}

| zone

ZONEMAN

ZONEMAN ~ =

"'-'Z__éNE--' Hi-

ZONE |v '
T ZONEMAN

" ZONE*- V
ZONEMAN

| HEADOF
iCHAK4: ]

T GANAL.

o | TenoER T

'-.WATER &

L HEAD OF
1 CHAK:. 10

ol wareR e
L eanal
| TeEnDER “8

y-i6

"CHAK 8

-t ] HEAD OF

CHAK 7

"HEAD OF

e CANAL
TENDER 3

WATER &

WATER &
ey CANAL
: TENDER 4




5.3.2, Oberation and Maintenance Cost

‘The estimated annual Opelation apd Maintenance Cost for the

Project is shown in Appendix 5. 3~1 and summarized as follOWS;

.'Operetionlcost o ”1 © (Unit: H*OOO)

Salaries and Wiges _ 4,632
Matexlals ‘and Supplles - 420

Mqlntenance Cost
_ Improvement and Maintenance C ' 748

Total of annual 0 &M Cost ' B 5,800

A replacement coqt once every six years is estlmated at six

mllllon Baht for VethlES and other administrative facilities.

Those operatlon and maintenance cost ig Jncluded into the

PrOJect evaluatlon as dESCIled in Chapter 6.
S.A._’boﬁsulting Services

‘The consulting services will consist of the engineering
" services for final design and for supervision of the overall

impleﬁehtatioﬁ'of-the Project.

The con3ult1ng services will be rendered in the following two

. stages"

. L)_.The first stage is fof the'final design of the Project as well
as'the preoaretion:of'tenﬂer'documents. 1t will cover a 186
manwmonth period, 87 man- month for forelgn consultants and 99

man-month for_local qonsultants, starting from September 1984,

2) The qecond stage is for tender1ng and constructlon supervasion
._in all aspecte of the PrUJect_activ1ties. The service period will
cover 210 man-month, 132 man-month for foreign consultants and 88

man—month for local COnsultante,'from November 1985 to 1990,

V17



The proposed schedule of the consulting services 1s shown in
Table 5-4. The cost of the consulting services is describcd in

Table 4.6-2, Appendix 4 .6~2 and summarized as follows.

 (Unit: $'000)

. | .. . Foreign -  Local.
_ Descrlgtion Total = = Currency - Currency
i) .'Flnal Design - ' _ | :. | S A -
Consultants Remuneratlon 25,320 .  sl?QAOO | ..i 17,926 
Travel, Per Diem & Others ,..8,3§8s_ 2;066' o '6;2i8
Survey & Tnvestigation 4,500 2,500 2,000
Miscellaneous 3,8k2 2,000 1,802
Sub-total 42,000 24,000 18,000
ii) Superv151on : o S o
' Consultants Remuneratloo ”:33;45Q_f 26,400'. _ T_7;Qﬁb'.
© Travel, Per Diem & chers__ 9;é46,i. '“_2 740 o ,:7}2béi
Miscellaneous - 3,614 1,860 1,754
Sub-total . = - 47,000 31,000 - 16,000
Total 89,000 55,000 - 34,000
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CHAPTER V1 : ECONOMIC EVALUATION AND FINANCIAL ANALYSIS






CHAPTER VI, ECONOMIC EVALUATION AND FINANCIAL'ANALYSIS

6.1, Introduction

The “economic evaluatlon prtsented here COmpares the economic
-}_returns of ‘the proposed Project to the whole economy of Thalland by
‘calculatlng ‘the economlc internal rate of return (EIRR). In order
N to detelmlne ‘the LIRR the present worth of both cost and beneflt
streamg are. discounted over the entire progect life, The disecount
‘rate whnch makes the present worth of the cost and benefat Qtreams

;'equa] is the BIRR _ o N

Slnce the maln components of ‘the Progect are a. storage dam and
a. diver%ion dam which have a c0n31derably long durable life the
_pro;egp llfe hasg” been set at 50 years for the purpose of project

“evaluation.

: Pr{cés”fof agriéuitural.inputs‘éhd outputs applied in the
-;evaluatlon were estlmated from data and 1uf0rmat10n collected during
__the £1eld works up to Auguqt, 1983. Crop prlces for 1990 were based
| on the Half—Yearly Rev131on of Commodity Price Forecas sts, IBRD,
December 1982.7-F1nanglal and economic price structures of crops are

" shown in Tables 6.1-1 to 6.1~7, Appendix 6.1-1.

Economlc priceq were calculated from. financial prices by '
applylng the f0110w1ng conversion,factors from a World Bank
' publlcatlon-which_also 1nc1udes an economic appralsal study on an

irrigation project in Thailand.

u}Staﬁdar§3é§nveréiQn factor . 0.80
-3COnveréion factor fof Coﬁstructidh' “0.74

Conversion factor For traﬁspotatidn ' 0.76
. Conversion factof'forﬁgdvernment services 0.65
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‘Table 6-1

Farm Gate Prices of Agricultural Outputs .

(Unit: B/kg)

Items

1983 :

1990

* Financial - Beonomic- © Financial

Economic

Paddy
_Glutihﬁus

Non—glutihdus.
Ubland Réce
Sugaréané
'Gfoﬁnahﬁté
; Mai ze
Mﬁﬁgﬁeﬁps.

-"Sbybéansr'.

TqbQCCoﬁ{ﬁEésh'Léaf)"

Garlic

| O_thers

37.

26

.00

a6

.81

.00 o
.00 .
;69:
a6

J77

39

53: .

S 39,

27.

.50

77
;76:.
578.‘- B
;745'

13

55
i
05

3

93,

16

a1
a5
.43
;géi
11
.99
,ééf"
S1
Sé:“.:

S

LA
R
[ €}

5,33

- 6.38

18.61
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Table 6-2

Farm Gate Prices of Agricultural Inputs

o Labér' -

VI-3

e

1983 1990
Unit Financial Economic Financial = Economic
Seéq _ -
cPaddy. Flke 5.00 474 6.95 6.59
. Qpiaﬁq_fiCC ' B/kg 3.60 3.41. ©5.00 4.74
'~ Sugarcane g/;tem 0.42 0.40 0.79 0.75 -
Groundnut s Bk 16. 50 15.64  16.50- 15.64
Maize B/ke 5.50 5,21 6,22 5. 90
~ Mungbeans k/xg 8.37 7.93 9.37 8.88
Soybeans B/ke 15.000 . 14.22 23.40 122.18
Toﬁéctd ' ¥ . _ L .' 
SR “seedling 0.10 0.09 0.10 0.09
Garlic - B/kg  30.00 28.44 30.00 128,44
“Others .- B/keg 21.00 19.91 . 21.00 19.91
Matiure Bk 0.65 0.62 0.87 0.8%
'ﬁaddy;s%rgw‘ B/kg 1.50 1.42 1.58 1.50
:T;'er't:i.:]_ize:f_ : ) T _
16:20;0 ~ B/kg 4.80 3.32 6.43 6.10
20:20:12 B/Kg 5.00 4.74 6.70 6.35
C1di24:12 B/ke 9.00 8.53  12.06 11.43
13:13:21 B/kg 6.00 5.69 8. 04 7,62
13:0:46 E/ke 6.20 '5.88 8.730 7.87
4:16124:4 B/ks 6.25 5.93 8.38 7.94
CALs. {200 ¥/kg 4.90 4.65 6.57 6.23
Pesticide | | |
Azinmag U B/kg 188.00 178.00  252.00 239.00
Furadan . B/ke 23.00 18,40 30.82" 24,66
Lannate or . _ L ) '
Methomyl - B/kg 650,00 616.00 $71.00 826.00
Kinsuma,  Toku :
. Thion, Carmitron o Lo L :
“or Kasmmin - ¥/kgo - 80.00 75.84- . 107.20 101-§3
; | nan-day 2500 20,00 32,00 - . 26.00
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Farm gate prlces for agricultural input and ouLput based on -

1983 constant pr1ces are listed in Tables 6 i and 6 2
6.2. Economic Evaluation

The main objectlve of the proposed progect 1s the development '
of water resources to 11rigate 50 600 ral (8 095 ha) in Case—S and
.45 900 rai (7, 349 ha) in Case 6, -~ Under the PrOJect, cropping |
:intenqity would 1ncrease from the presant 111 per cent to 130 per.
cent 1n Case =5, and 135 percent inc Casew6 Paddy productlon would
1ncrea°e from the present 9,109.. tons to 25 434 tons 1n Case 5 and
7s 853 tons to 2? 856 tons in. Case—6 Upland crop productlon would

| increase from the present. 9, 727 tons to 25,325 tons “in Case—S and
9, 843 tons to. 24 717, tons 1n Caseué'"_Thij"without" and "w1th"'
':pro1ect productlon data for both cases ale shown 1n Tables 6. 2-1 to
6.2~ 6, Appendlx 6. ? 1 "With" prOJect production increases would. bel
:substantlal for all crops maklng a signlflcant contribution towards
'meetlng the Thal Government s ObJecthe of promotlng ‘intensive"

_Lather than._exten81ve .agrlculture..
ﬁonT;:TEconomdc_Costs o
hl) 'Initiaiitrdjectldosts
Tables 6.3 and 6 4rsummarlee-the financiai and economlc 1n1t1a1_

-PIOJect costs._ The economlc 1n1t1a1 PIOJeCt costs were derlved from

:-the f1nanc1al 1n1t1a1 PIDJECt costs: in the follow1ng manner° IR

"-ﬂi} .:thc forel'n.currency portlon of the costs remalns the qamer.

'Jehcept for prlce escalation whlch is- deleted

-ii)71fthe costs for land acqursitlon in the YeservoiY -area and :

:;the PIO]EQt Area, and all price escalatlon wexe deleted, and

Ving
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11i4) the-convcrsion factor for constructlon was applled to the

]ocal currency portlnn of the costs,

The disbursement qchedule of the economic initial Plo;ect costs

' includlng coets for on—ta1m developmenL are shown in detail in
'Tables 6 2 19 and 6.2-20, Appendix 6,2~ 6.

2) Opexation and Maintenance Costs

The econom1c costs for operation and maintenance of the storage
dam, le&rSlon dam, and main and 1atera1 canals were calculated by
'”applying the conver51on factor for government services. Annual
. economlc operatlon and malntehance costs Whlch will be incurred from

_1989 upon completlon of the leetSlOﬂ dam and main canals are

e estlmared to'be 3,770,000 Baht,

3) Replacemeht Cost

Vehicles and equipment for operation and malntenance purposes
are planned to be replaced every 51x—years after their 1n1t1a1
-purchase in 1986 “The cost of replacement is estimated at a f0181gn

"currency equ1valent of 6,000,000 Baht.
--SQZ,ZL, Economic Benefits

1) Major Direct Benefits
The major dlrect beneflts of the Project will arise from the
__increase in agrlcultULal product1on resulting from the introduction
sof 1rrlgated agriculture._ Other direct bene{1ts are expected from.

flqh production in the reserv01r areas and increases in the

producLion of beef catrle.'
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2)  Agricultural Benefits .

PrOJECL benefitq a11sing from inc1eaqes in agrlcultural _
p1oduction have been measured by comparing the "With" prOJeCt and
Mwithout": progect neL values of productlon (NVP) The diffexence‘
betwaen the two net values of productlon 1s the annual incremental _

aglicultural benefit Annual incremental agrlcultural henefltq are

.given in. Table 6-5 nnd details’ of the. ealculatlons of net values of

productlon are shown in the Tables 6. 2 1 to. 6. 2 6, Appendlx 6,2-1,

- Table 635; Annual Incremental Agrlcultural Benefits_
' (Unit. B OOO)

"With" Progect "WLthout" Progect ‘Annual'Incfbnental'

“Case. NPV R NPV S égrlcultural Beneflts
5 192 101 | 51,641 S 140,460 |
6 180,271 46,2070 . 134,064

©3) Fishéry Benefits .

Beneflts derlvable from flsh productlon 1n the reservolr area"p

"::-have been estlmated from data collected from the Lampang Prov1nc1a1

S Dam A

fF1%hely Offlce Introduction of flnger11ngs at the rate of 100
_pleees per ral would glve a yleld of approx1mately 15 kg per rdl
resultlng in an economlc beneflt of BBSI per rai. The estlmated

flshery beneflt in the reserv01r areas aré shown 1n Tubla 6— 6
Tahle.6=6.__FiShe&y'Benefite.'

FWL -~ Reservoir  ‘Area - . Total Yield  ~ Benefit :

s Am) o L (rad) o (ha) - (kg) - o (B'0O00)
- Storage o T D - : ' I :

| 280,71

3,250 5200 . 48,750 1,141
2,037 03260 30,555 . 715

S, L 9,785 463



Economic be“EfitS ftﬁm.fiSherY Produotion in the resotvoit'
areas in Case-5 total Bl, 856 ,000 and in Case-6 total Bl:GO&”bOO pér
3
annum.; '

'A)e'Livestock:Benefits"

L1vestock benefits to be derlved from the Project were

-estlmated from data collected durlng the field surveys. The

_': ecoriomic value of a live weight cow welghing 250 kg was estimated to

.be 34 000 at farm gate.; Assumlng that productlon costs: (fee,
.mediclne,_etc ) are 60 per cent ‘of the farmngate value Lhe benefit
from one 250° kg cow w0uld be RL, 600 It is planned that 25 per cent
”of the total number of head would be sold annually, therefore, the

.annual beneflts would be as shown in Table 6 7.
Table 6-7. Livestock Benefits

_Number . Number Total Production Net

T of ' to be sold Value . Cost . Benefit

- Case - .- Head ~._Annually (B'000) ($T000) (¥'000)
5 6,545 1,182 . - 4,718 2,837 1,891

6 5,832 1,053 4,212 2,527 . 1,685

. 5) 'Annual_1noreméntal'Benéfits.at Full Development

::s Table 6 8 shows the annual incremental beneflte at £uli
development taklng 1nto account the loss of the present beneflts
from ‘the’ inundated areas and the expected beneflts from the
reeettlement areas. It 15 assumed that 1t w111 ‘take flve years to
attain ‘the target ylelds proposed by the PrOJect and therefore, full

development is expected to be reached in 1996
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.6r2-3* Economic_lnternai Rate of Return (EIRR).:'-

~On the ba51a of the estimated economlc costs and beneflts

mentioned PTEViOUbly the economic internal rate of return was

calculated as follows

" Case "ETRR
s 13.6%
- 6 13.5%

Economic comparlson of the two cases is shown in Table 6-9.
=The details of the calculations are shown in Table 6-10 for Case-5,
Table 6 11 for Case-b6 and Tables 6.2-12 and 6.2-~13, Appendix 6.2-4.

The Net Present Worth (NPW) of both cases is shown in Table
“6 10 When dlsoounted at the opportunlty cost o cap1ta1 (11%) the
-NPW of both cases is positive meaning that they are both

economlcally acceptable
5 6;2?4.!o5ensitivity Test

Sen51t1v1ty testlng or ana1y91s is an effective way to check
_-what happens to the earnlng capaeity of a project if somethlng does

i not ‘go according to plan.

Fof_this“Projectfan_analysis has been made on the following
items for Case-5:
= Result (EIRR)

1) ProJect cost overrun of 20% 11.9%
: 2) .Exten81on of the constructlon period

| One year _ o S 12.7%

-h Two years ' _ 11.8%

3 Decrease in crop target unit ylelds by 10% }1.8%

4y Delay in reachlng the target year by flVe years 11.4%
- 5) Applylng conver51on factors Table 3
o .Summary of. Country Parametera for Thailand (1980)
.. in‘the DRAFT report Shadow Prlces for Economic
Appraisal in Thailand (IBRD March 1982) 12.9%
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” The seneitiv1ty test 1ndlcates that delay in reaching the
: target year by flve years w1ll have the greatest influence on the

_:EIRR. Calcu]ations for the sensitivity test are shown in Tables
6.2~ 15 to 6 2 19, Appendix 6.2- 6,

6.2.5. Téociereohomie Impact

_ Along with the direct beneflts of the Project varlous
:50c1o—econ0m1e 1mpacts are expected to occur., The main '
socio~econom1e 1mpacts are listed as follows:

.Empld&ﬁenthpﬁortUHities
Income Distribution
' Political -Stability

1) Employﬁent'0ppoftunities

The demand for farm labour is estlmated to increase from the
present annual total of- 1, 229 100 man-days to 1,607,621 man-days in
.CasemS and 1 516 029 man—days in Case-6. Assum1ng that the average

farm leborer works 289 days per year this w0uld mean 1, 310 more

-qull time JObS or a ‘24 per cent increase in employment opportunltles

51n Case—q and 993 more full time jobs or a 19 per cent increase 1n_

“Casefﬁ;

Also, fishlng 1n the reserv01r areas is expected to be able to

pr0v1de employment for approx1mately 50 ‘professional flshermen

The 1ncrease in agrlcultural productlon should also have an
'effect on employment at agrlculturally related businesses,
' especielly, those deallug directly in agrlculturel inputs and

outputS;.:
2) Income'Distributioh

According to’ the est1mated farm budget analysis the farmer s

- disposel income. in the case of the eight rai farm will increase from

VI-13



the "Without" Progect amount of 39 281 to the "with" Progect amount:
of B25 004 without taking 1nto consideratlon off farm income in’ the4
"With" Project case. This increase means that the amount available.
for household expendlture and- savings will incrcase by nearly 270

'per cent glVlng the farm household an opportunity to achieve a much _

higher standard ol llVlng ‘than at present.

Such an 1ncrease in income will also mean that the farmers ln

the PrOJect Aréa- w1ll have incomes on par w1th the nationsl average.
3). Political Stability

Implementatlon of the Pro;ect will brlng a lot- ‘of 1mprovement
'1nto the Area and such 1mprovements w1ll naturally bolster the local

people 5 confidence in the Tha1 Government

-Transportation and c0mmﬁﬁicafian*wauid”be'gradﬁéilyjispféﬁea?to"
meet’ the demands of the ProJect-_.The'roao‘network willihe“eX§ended
7w1th th e constructlon or improvement of serv1ce roads along the
routes of the 1rr1gat10n and drainage’ canals. EXpan51on of

'act1v1t1es by exten51on offlces and cooperatlves w1ll brlng more and

'better communlcatlon.

Increase 1n farm 1ncome w1ll make 1t pOSSlb]e for the farmers

to enJOy a better and healthier llfe.

6.2.6. Environmental Impact

oD .Generelﬁri l;if'

The Areas to be 1nundated by constructlon of the storage dsm g

eservoir areas. Therefore, it is foreseen.



2) - Environmental Effects Derivable from Project Implementation

1)

i) |

Effects on Fisheriee

__At preqent, fiehlng in the Mae Chang on a regular ba51s is-
..not practical However, after constructlon of the dams,
:_flsh production in the reserv01r areas w111 be p0351b1e

_w1th the” 1ntroduct10n of flngerlings by the Department af

_Flsheries on a regular basis,

Effect on Water Resources

Introduction of 1rrlgat10n 1n the Project Area will effect

"_lgroundwater 1eve1e in a positive way. 'Thls will help to-

stablllze the groundwater supply whlch ig the main source

' :uof water for domestsc use in the village.

‘-EffeCt“oa ﬂater Quality

'_;Utilizétion of fertilizers and pesticides in the Project

_ Area are very llmlted at present. Target unit yieldq set

by the Project would requ1re the 1ntroduct10n of proper

”'.amounts of both fertlllzers and pest1c1des. Therefore, it

iv)

-is recommended that monltoring ‘of the effetta of such
' chemlcals on the environment and espec1ally the quallty of

e drinklng water be carried out.
-Effect-on;Scenic Beauty'
1he Mae Chang reeervoir area may attract local people as

'well as tourlstq to the PIOJeCt Area.' A reservolr

' comblned with forests in a mountalnous area will provide a

natural place for recreation and sightseeing.
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6.3; Financial Analysis
6.3.i.e-Typieal'Farm Budget_

Typical farm budgets have. been estimated for .w1thout" Project
average farm size of eight rai and "with" Project representative
farm sizes of flve, eight and twelve ral.' The’ eropping areas ‘and
agrlcultural productlon of each farm size are . shown in Tablee 6= 13

and 6 14,

~The estimated farm budgets have been. calculated by applylng the
flnan01al prlcee of agrlcultural inputs and outputs, and the rarget
_ylelds of crops. The flnan01dl crop productlon costs. and farm'

incomes’ are aetalled in the Tables 6. 3 1 and 6. 3 6 Appendlx 6 3 1

Table 6 12 summarlzes the estlmated farm budgets for all farm:

gizes. By comparlng the ,w1thout" PrOJecL a'erage farm of eight ralﬁ'

to the w1th” Progect medium scale farm of eight rai the results
”show that surplus income would nearly trlple in the w1th“-Pr03ect

"case even w1thout taklng into: conelderatlon off farm 1ncowe.

Costs for hlred labour have nOL been 1ncluded in-the estlmated
E_farm budgets 81nce 1abour avallable per farm household is. estlmated _;
_at 2. 9 pereons Whlch is more- than sufijlent for even a 12 ra1 size

ffarm._ ThlS 15 Based on “the assumptlon “that one pereon works 289

'_days per year g1v1ng a total’ of about 838 man days per year per tdrm

householu. The requlred number oi ‘man daye per farm is shown below

5FafmneiZe'(rei) S Tbtéleman—day reﬁeire&
_ "-'8-7_5 | I V7R
Capt T s




Table.6“12 - listimated Farm Budgetsf

"Without'

. t . ) . . . ...
._I_em Project : - 'With! Project (Case 5)

'Tl. _Fafm.Sizel[rai) : ) 3 5. | 8 12
2. | Cropping Intensity (%) 100 130 150 130

‘3.-'Fg$th6ﬁséhoid -
~ Iricome (B)

'bﬁifafmﬁ-- L - .9:508 | A 24,359 34,576 | 40;667
 foffa?W,_.;;._“. | ;;goé_ ; ) ] . _
: T§t§1 - .  . -;.  .11;410-; : {242359 34,576 AQ3067:
4;1;§xﬁéﬁditgfe;”t3j ;
.]:Aérijiﬁﬁﬁts -  : o208 7,50 5,532 10,376
L@ﬁ&_%gg"-_ }' RN 4b s a0 60
_tpisﬁbggi.ihcémé__ ' : | 9,281 17,034 25,004 | '29{631)
ﬁ;ﬁséhoiéf .“ . 6,497 11,924 17,503 .' 20,j42 )
Total | . ';-  862 ae,209 27,075 34,173

5. Surplus Income (B) . - . 2,784 5,10 7,501 8,889
5. Surplus Inc o _

Based on: RID Soc1o Lconomlc Survey 1980/81

Agrlcultural Stat]%thS of Fhalland 1981/82

" Field Survey Results 1983
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-TaBle 6-13 "Wlthout' and 'w1th' PTOJECL Cropplng Area -
by Pwlm—81ze : - :
fUnit; ‘rai)
. paddy - Soybeans Groundnuts Gaflic"TdbaéEb Othefég/'
Parmw51ze. W WooDi1/ W, D - TTTh -

"Total

'Without"

S8 60 - - 05 . - .15 8o
(Average) . L L SRR P o N

Clwith! Project'(Case-S).'
5 4.0 0.4 06 - 05 10 - - 65
8 6.5 0.60.8 0.9 1.1 0.6 - - . 10.4

12 °10.0 1.014 1.0 2.0 0.2 - - 1556

1/ W: Wet season - 2/. Others: Sugarcane;'Mdﬁgbéah;-MaiZe, ete.
D; -Dry seaSoh_”_' - v - R

Source: Present Report on. Farmers'.80010 Economlc burvey 1ns1de Mde Chang
: Reserv01r PIOJect Boundaly RID 1980/81-

Tabie'6~14 - ‘Wlthout' and 'with' Progect Agrlcultural Ploductlon
: by Farm Slze : S o

”(Unit:l'kg) |

Farm-size -

~ra) ' Paddy' qubé&ﬁs Q;éfbﬂhdﬁuts :7GarliC L:TObach Others

IWithout'

sl nme 5w o s
'-_(Average) LT e O P . A o

'x:5"“'w1th' Pro;ect (Case 5}
5 2,512 108 . _ 150 350 ' 2,600 7 L

Cabsz sz s gt o




6.,3.2, Repayment of ConstructiOn Cost

Assuming that farmers are willlng to rewinvest at least
_jtw0~thirds of their surplus income toward repayment- of constructlon
‘costs a total of P28, 570,000 per annum would be realized at full

' development_o£ the Project (Case~5).

:Th@s:taleulation is based on the assumption that 30 per cent of
the representative farme are five rai in size, 50 per cent are eight

‘rai and 20 oer cent are 12 rai.

Assnmlng that the total amount of initial 1nvestment costs
would be flnanced at -an interest rate of 12 per cent per’ annum. with
. a repayment perlod of 10 years approx1mately 25 per cent of the

'total costs could be repaid by the farmers themselves.
6.4,  Economic Eﬁaloation'ontﬂydropower Deveiopment
" General

The purpose of the hydropower development plan is o generais
gelectrlcity by constructlon of a hydropower plant 1mmeﬁ1ate1}

downstream from the proposed storage Dam A.

De31gned 1nstalled capac1ty is 164 KW (two units of 82 KW) that

111 generate approx1mately 1.18 GWH of electr1c1ty per annum.

imnleﬁentation of the hydropowar development plan is. proposed

to'Be.carried in the future as Phase 11 of the Mae Chang Irrlgatlon
.?roject.
_Cost

The construction cost is estlmated to be 355,000,000 in total,

of this 2, 000 000 are local currency construction costs and the
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remaining $53,000,000 are foreign currency costs. Therefore, the

economic cost is approximately 154,500,000,

Reglaéement

Various moving party of the hydroﬁower-maéhinery'are considered
to be replaced after 25 years at a cost of $7,000,000 (foreign =

currency).

0 & M Cost

For purpose of evaluation the cost for operatlon and

maintenance has been roughly estimated at $175, 000 per annum.
Benéfitﬁ

Benefits are considered to be the proceeds derived from the

fuel costs saved by utilization of hydropower.

Data obtained from the National Evergy Administration (NEA)
shows that it reﬁuires 0.24, 1itreé'of diesel oil to ﬁfbduce'oﬁ-KWh
of électricity and one litre of diesel o0il in April 1981 cost 7.26

Baht.

Therefore, the cost for producing one KWH of eleciricity using

diesel o0il is calculated as fqlloﬁs;

7.26 Baht*
7.77 Baht

_Cost of diesel oil per litre (1981)

‘Cost of diesel oil per litre (1983)
(1981 price x M.U.V. 1983 of 1.07)

Cost of producing one KWH of electricity = 1.87 Baht
- {0.241 x 7.77 Baht)

Total cost saved (1,160,000 KWH x 1.87 Baht) = 2,206,000 Baht

Note: * Does not ‘include transportation costs

VI—20_



Thi.s means that the annual benefits from hydrOpower production
' will be approx1matoly 2,206,000 Baht.

BC Ratio

As shown in Appendix 6.2-7, a result of the economic evaluation

shows that a B/C ratio is at about 0.45. It is not feasible at the

present: to develop the hydropower generation.
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NO.

DWG
DWG
DWG
DWG
DWG
DWG
DWG
bWG
DWG
DWG
DWG
DWG
BWG
DG
OiG
DWG

LG

DWG

OF

i
2

LEST OF BRARINGS

STORAGE DAM A
STORAGE DAM A
STARAGE DAM A
DIVERSTOR DAM
DIVERSTON DAH
DIVERSTON DAM
DIVERSTON DAM

T

b

1/3

2/5

575
172
2/2
1/2
22

PROPOSED TRRIGATION SYSTEN (CASE-%)
TYPICAL CROSS SECTION OF HAIN/LATUERAL

CANAL (CASE-5)

IRRTGATION SYSTEM {CASE-G)
TYPICAL CROSS SECTION OF MATN/LATERAL

CANAL (CASE-6)

MAJOR STRUCTURLS OF [RRIGATION CANAL 1/4
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MAIN CANAL

Length
Name of Canal ' - {km)
Mae Chang Main Canal 127
Mae Pung Left Canotl . 8.5
Mae Pung Right Canal 13.0 _
| Moe Funa =19 LEGEND
Sbp Chang Conal 8.7 e
Moe Wa Conal 10.4 ---------- ZONE BOUNDARY
TQTAL | 513, < ======0 EX|STING MAIN CANAL
LATERAL CANAL B | O——==——0PROPOSED MAIN CANAL
o - . Number o \ ~— T PROPOSED LATERAL CANAL
_ Acreage °  of Length | : : N
Zone No, _{ha) .~ Laterals {km) ' ) @s3 EXISTING MAIN ROAD
1 2008 & 186 - | |
4,3 ' " INGIOM o THAIL AND
2 1,352 e e - . i : : . | iniSTRY OF AGRCULTURE AD COOFERATIVES
3 2,646 1o 349 : : : _ | ROTAL IRRIGATION DEPARTMENT
4 e35 7 13.0 R ' o ' | MAE CHANG IRRIGATION PROJECT
5 154 6 152 PROPOSED IRRICATION SYSTEM
B - | ~ (CASE-5) . |
§ - ' DWG 8
TOTAL 8,095 33 933 DATE _ DE
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TYPICAL. CROSS SECTION

MAIN CANAL '
_ _ LATERAL CANAL
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| | : 50 350 05 fmin)
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i
i : _ Laterite
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DIMENSION TABLE
“MAIN -
) Af. ‘CANAL. _ o LATERAL CANAL
Name of Canal Lgngth Discharge . Velocity Slope = b H FE B__ b T, -'r2W . Name of Length Discharge Velocity Slope b H F E B b
Zame of tanal (km) - {cu.m/sec) (m/sec) M i m e : Canal ~ (km] .~ {cwa/s)- . (8/5) (U5 I YR O I YR CVRE TV )
oo Chang  1.60 1057 0,95 1:7,000 2.70 1.9 0.5 0.50 9.75 1.15 5.00 3.0 - e o 635 G 405 0iB0
ain Cana .80 10.45 0.93 1:7,000 2.70 1.98 0.35 0.50' 9.75 1.15 5.00 3.50 230, 0.8 0.62  1:1.500 080 0.70 0.15 0.30 3.35° 0.70
2.10 - 8.23 0.90 . 1:7,000:2,701.87 0.35 0.50 9.45 1.15 5.00 3.50° - 1.40 0.40 0,52 1:1,560 0.50 0.60 '0.15 0.30 1.85 0.70
Lo sl 0w Gz aenwous s0ouossenseo| [ M B L NN od am o nwoan 0w
0 - 0.87 1:7,000 2.70 1.75 0.30 0.45.8.85 1.05 5.00 3.50 | : : 2.20. . 0.4% 0.5 1:2,500 0.50 0.60 0.15 0.30° 2.75 "0.70
.70 7.41 0.85 1:7,000 2.70°1.67 0.30 0.45 8.70 1.05 5.00 3:50 : i.70 6.23 0.52 1:1,600 - 0.50 0.40° 0.15'0.307°2.15 0.70
SO 0.8 17,000 2.70 1.650.30 0.45 8.55 1.05 5.00 50| | B G398 HLES 00 650 0N 0 20 O
1.40 6.70 0. 83 1:7,000 2.70 1.59 0.30 0.45 8.40°1.05 5.00 3.50 5 60 0.12 0545 1:1.500 0.50 0.40 0.15 0.30 215 0.70
(12.70) _ o 7 1 .{1!.3'.6) . : Tt ’ ) b
Mae Pung Left  -0.80 3.26 111 1:2,000 1.80° 0.93 0.20 0.40 5.25 0.95 3.50 2 HPIL L1 0.3 0,48 11,500 0:50 0.50 0.15 0.30 2.45 0.70
. . B 0. : . . . . .00 . y - 0 1
: - : ; HP2L ;20 0.29 0.48  1:1,500 ©0.50 €.50. 0.15 0.30° 2.45 0.70
Canal 5'50 2.96 1.67 . '1:2,000 1,80-0.88°0.20 0.40 5.10 0.95 3.50 2.00 HP3L i.zo 0,44 0.53  1:1,500 o.gu 0.60 ©.15 J0.30, 2,75 0,70
.00 2.66 1.05 1:2,000 1.80 0.84 0.20 0.40 5,45 0.95 3.50 2.00 MP4L 2.40 0.73 0.61 1:1,506 .0.80 ©.70 0:15 ©,30. 3.35 0.70
1.20- 2.23 1,00 1:2,000 1.80 0.76 {6.20 0.40 4.80 0.95 3.50 2.00 . © 1,10 0.52 0.56 . }:1,500 0.80 '0.60 @.}5 '0.30 . 3.05 0.70
(6.50) = - _ e MPiL-1 0,60 - 0.2 0,45  3-1.500 0.50 0,45 0.15 0:30 2.30 0,70
_ MPAL-2 - 0,80 £.33 ‘0.51  1:1,500 0:58 0.55 0.15 ©.30 2.60 0.70
o - . ‘ : : ; MPAL-3 . 3.200  0.20 0.45  1-1.500 - 0.50 0.45° 0.15 ©.30 2.30 0.70
ae Pung 0.90 3.44 0.75 1:6,000 1.80 1.26 0.20 0.40 6.30 0.95 3.50 .2.00 (11.6) ' )
Right Canal  1.00 3:24 0.74  1:6,000 1.80 1.22 0.20 0,40 6.15 0.95 3.50 2.00 win Lo .30 0557 1:1.000 0.50 0.40 0.15 0:30 2.15 0.70
f._gg 2.99 0.72  1:6,000 1.80 1.17 0.20 0.40 6.00 0,95 3.50 2,00 MPZR 0.50 0,25 056 1:1,000 0.50 0.45 0.15 0.30 2.30 0.70
. 2.91 0.72  1:6,000 1.80 1.16 0.20 0.40 6.00 0.95 3.50 2,00 - 2,20 0.13 ¢.45 . 1:1,000 0.50.70,30.0.1% 0.30 1.85 0.70
igg 2.43 0.68 1:6,000 1,80 1.05 0.20-0.40 5.55.0.95 -3.50.2.00 HP3R 0.50 0.80 4,45 1:1,000 0.50 "9.30 _8-15 ggg 1,85 g-;g
. 1.78 0.67 1:5,000 1.80 0.86 0.2070.40 5.10 0.95 3.50 2.00 Wal-p 320 038 0,59 11,008 8.50 8,50 00 O e o,
. - o S : HP4R-2  1.00  0.14 045 1:1,000 0.50 ©.30 0.15 0.30 '1.85 ©.70 :
Z.30 1.65. L0.66 1:5,000 1.80 0,83 0:20 0.40 4.95 0.9573,50.2,00° WPSR 1.70 0,65 0u58 11,506, 0.80 " £.65 0.15 0.3) 3.20 0.70
.0.80 1.25 062 1:5,000 .20 0,83 0.20 0.40 4.35 0,95 3,50 2,00 | - 1.80 0.42 0.55 11,500 0.50 §.60 0.is 0.30. 2.75 0.70
(13.00} - - : . i : ’ 4,20 0.22 0.52 . 1:1,000 0,50 ©.40 ¢.15 0.30 2.5 0.70
: N ' ' : . : MP6R .90 014 0,49  1:1,000. ©.50. 0.35-70.15 0,30 2.00 0.70
S . . ) - L : : L : MPIR 1.40 0,35 0,62 1:1,000 ¢.50 0,55 '0.15 0.30 2.60. 0.70
Mae Wa Canal . 2.40 1.22 . 0.61 .1:5,000'1.80 0.71 0.20 0.40 4.65°0.95 3.50 2.00 MPBR 2,40 0.49 0.65  1:1,000 .0.50 0.60 0,15 0.30 2,75 0.70
T 2,30 .. 1.07 ‘0.58 "1:5,000 1.80 0.66 0,20 0.40 4.50 0.95 3.50 2.00 2.00  0.25 0,56  1:1,000 ©.50 0.45 0,15 0.30 2.30° 0.70
i.gg_ g.gg 0.64" 134,000 1.20 0.700.35 0.30 3.75 0.75 3.50 2.00 W 0.80 © 0:62 Dds O e T ke 2% ouno
. 0. 0.63 - 1:4,000 1.20.0.68 0.15 0.30 3.75 0.75.3.50:2.00 WPl ' ‘a6 bz : 154, .
eni - & : - 202 ox . 0.38 0.46  1:2,000 0.50 0.60 0.35 .30 2.75 0.70
0-.__50_. . 0-..-86 . 0.6} - 1:4,000 1.20 0.650.15 0.30 3.60 0.75 3.50 2.00 (32.19;) .
2.90 0:68 - . 0,58 -~ 1:4,000 1.20 0.58 0.15 0.30 3.45 0.75 3.50 2.00 : S A
(10.40) i : . M 0,50 0.15 0.49 - 1:1,000. 0.50 0,35 0,15 0.30 2,00 -0.70
. Lo PR ) . - : M2 0.70 .08 0.45 1:1,000- 0.50 0,30 0.15 0.30 1.35 0.70
S - R L _ M3 050 0.06 0.45  1:1,000 0,50 0.30 0.15 0.30 1.85 0.70
Sop Chang 2,30, 1._50 0.69 1:4,000 1.80-0.74 0.20.0.40 4.65.0,95 3.50 2.00 ) M4 0.50 6.08 0.45 1:1,000 0.50- 0,30 0.i5 .0.30 .1.85 0.7
- Canal 1.40.° 1.33 “0.67 7 "1:4,000 1.80.0.70 0.20 0.40 4.50°0.95 3.50°2.00 : HHS 1,10 0.18 0.52  1:1,000 ggo g-gg 0-;;' g;g gég g-;g
- 1. 80 1.14 0.64 1:4,000 1.80 0.64 0.20.0.40 4.35 0.95 3.50 2.00 : A 130 0.7 0.9 1:1,000 0.50 8.9° Olt o :
- ; 8t M. . : : : Mi7 . ) {2,000 0.80 0.65 ©.15 0.30 3.20 0.70
1,80 1.0l 0.62 1:4.000 1.80 0.60 0.20 0.40 4.20 0.95 3.50 2.00_ R Tt oo 1iT'M00 0lso 0,55 .15 0,30 2.60 0.70
(1--40 0.92 - 0.62 1:4.000 1,20 0.67.0.15 0.30 3.75 0.75 3.50 2.00. WY 320 0.7 0.45  1:1,000 0:50 0.35 8.5 0.0 200 000
BL70) . - ' : : : MNT- 12 0. 80 0.14 0.4%  1:1,000 .50 0.35 ©0.15 0.%0 .70,
Ces oL . i KINGDOM OF THAIL AND
(51.30) . . - _ - . MHF- 3 1:;.00_ 0.20 . 0.52  1:1,000 ©.50 ©0.40 £.15 0.3 2.15 0.70 WINISTRY OF  AGHICULTURE AND COOPERATIVES
: L ( '0._) ) ) ) o . ROY AL IRRIGATION DEPARTMENT
5C1 0.9 0.17 .49 1:1,000 0.5 0.35.0.15 0.30 2,00 0,70 - -
poss 10 . ol1e . O 1iiS00 0.50 0,40 0,15 0,30 2.15.0.70 MAE CHANG IRRIGATION PROJECT
. 5C3 0.70 0.3 0.47  1:1,000: 0.50 0.35 0.15 8.30 2.00° 0.70 : ——
S LT _ o _ 5C4 0.40  0.09 045 - 1:1.000 0.50 0.30 0.15.0.30 1,85 0.70 - . .
RN CL . : : 5¢5 1,10 0,21 0.45  1:1,500° 0,50 - 0.45 .15 0.30 2.30 0,70 TYPICAL CROSS SECTION OI
o S o : A : : : ) 5C6 4.20 0.71 0.47  1:3,000 0.80 0.80 ¢.15 0.30 3.65 0.70 ! - 1 3.5
R S _ o : } 2.60 . 0.36 0.5  1:1,500 0.50 0.55 0.15 0.3¢ 2.60 0.70 MAIN/LATERAL CANAL (CASE-5)
o - R 3 ' : _ 440 0.10 0.45 11,000, 0.50 0.35 0.15 0.3 2.00 0.70 . WG 9
H S o - L ) R {15.71 DATE DWG
_ SRRT R _ _ : {93.3) T
= : ' . JAPAN. INTERWATIONAL CGOOPERATION AGENCY
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MAIN. CANAL

Length

Name of Canal {km)
Mae Chang Main “Canal P17
Mae Pung Leff Canal’ 4.2
Moe Pung Right Cadnal 13.0
Sop Chang Canal N
~ Moe Wa Canal E.O,4
TOTAL 50.9,
LATERAL CANAL
o Number
TR Acredge “of _ Length
Zone No. - “(ha) Laterals (km)
| 1,360 4 15.5
2 1,302 3 13.5
- 12,300 9 306
a4 CTe 7 13.0
5 S1,126 6 14.7
TOTAL 1,349 29 873
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TYPICAL. CROSS SECTION

MAIN CANAL LATERAL CANAL
2.00 : :
e ;9; g\c) LT2. 0 by B bt 15Q, ., T1 : 200 200 200 200 100D B 450 2.0Q
T &0 (O/M Road) min {min min frin 1 AR
. : . 0 350 0_5_,:9 (min)
_ (O/MRoad )| |
. Loterite i
Laterite |
: l 0 !
2 | | - 8 1] | !
Borraw Pit \ % L w p : O] 1
] A Y < Berrow Pit NG \Borr'ow Pit 2 : 7 "”*“\ /"c"
TRV L “__7 ___________ \ S iy Y .m A TR — . - ! S TN ——\\—m’ - N.G. L
‘“F i/< ' \ N R Y oo :"*\iy{ﬁT"‘—**““‘““-—--"-’ PRI
=g L . : : N ’ e
SlE Linen with Concrete - . =g ' L S1riopi
: . . olE l_J Siripping and Over burden
Stripping and Over burden b ) b
DIMENSION TABLE
MAIN _CANAL LATERAL _ CANAL
Name of Length Discharge Velocity Stope b H F E B ____!31 _n T, Name of  Length DBischarge Velocity Slooe b H : E B b, ,
Canal’ “(km}  {@3/sec) - (m/seéc) - (1) My m () m) m (@ (m) (m) Canal (km)  (cu.m/sec) (m/sec) M {m) ) @y (my (@  (m)y
Mae Chang 0.95 9.55 0.91  1:7,000 2.70 1.90 0.35 0.50 9.45 1.15 5.00 3.50 MC1 1.00 1.20 0.61 1:2,000 1.20 0.82° 0,20 0.40 4.35 0,90
Main Canal 2.95 8.56 0.89 1:7,000 2.70 1.80 0.35°0.50 9.15 1.15 5.00 3.50 z.10 0.80 0.55  1:2,000 0.80 0.75 0,15 0.30 3.50 0.70
2.40 7.37 0.85 1:7,000 2.70 1.67 0.30 9.45 8.60 1,05 5.00 3.50 1.40 0.40 0.46 1:2,000 0.50 0.61 0.15 0.30 2.90 0.70
i.15 6.92 0.84 1:7,000 2.70 1.62 0,30 0,45 8.45 1.05 5.00 3.50 MC2 4.20 0.45 0.48 1:2,000 0.50 .0.65 0.15 0.30 2,90 0.70
3.30 6.56 0.8 1:7,000 2.70 1.58 0.30 D.45 .35 1.05 5.00 3.50 MC3 2.10 0.36 0.45  1:2,000 0.50° 0.58 . 0.15 0.30 2.75 0.70
1.75 6.15 0.81 1:7,000 2.70 1.53 0.30 0.4% §.20 1.05 5.00 3.50 MC4 4,70 0.41 0.4%6 1:2,000 0.50 G.61 0.15 0.30 2,90 0.70
(11.70) (15.50) S
Mae Pung 0.05. 3.16 0.78 1:5,000 1.80 1.40 0.20 0.40 6.60.0095 3.50 2.00 MP1L 1.45. 0.29 0.48  1:1,500 - 0.50 0.50 0.15 0.30 2.45 0.70
Left Canal! 2.75 2.87 0.76 1:5,000 1.80 1.30 0.20 0,40 6.30 0.95 3.50 2.00 MP2L 1.20 0.27 0.47 1:1,500 0.50 .0.48° 0.15 '0.30 2.45.0.70
1.40 2.61 0.75 1:5,000 1.80 1.30 0.20 0.40 6.30 0.95 3.50 2.00 MP3L 0.40 L.14 0.60  1:2,000 1.20%°0.80° 0,20 0.40 4.20 0.90
(4.20) _ 3.70 0.74 0.54  1:2,000 0.80 0.73 0.1% 0.30 3.50. 0.70
_ _ _ _ 1.10 0.53 0.50  1:2,000 '0.80 0.62 .0.15 0.30. 3.20 0.7C
Mae Pung 210 2.99 0,77 1:5,000 1.80 1.12 0.20 0.40 5.75 0.95 3.50 2,00 . MP3L-1 1.20 0,40 0.46  1:2,000 '0.50- 0,61 0.15 0.30 2.9 0.7¢
Right Canal 1.60 2.69 0.75 " 1:5,000 1:80 1,06 6.20 0.40 5.60 0.95 3.50 2.00° MP3L-2 0.55 0:21 0.43  1:1,500 0.50 0.41 0:15 0.30 '2.30 0.70
2.00 2.61 0.75 1:5,000 1.80 1.05°0.20 0,40 5.55 0.95 3.50 2.0¢ MP3L-3 ¢.80 0.33 G.49 1:1,500 0.50 0.52 0.15 0.30 2.60 0.70°
2.30 2.18 " 0.71 1:5,000 1,80 0.96 0.20 $.40 5.30 0.95°3.50 2.00 MP3L-4 3.10 0.20 0.43  1:1,500 0.50 0.41 0.15 0.30 2.30 0.7¢
1.20 1.72 0.72 1:4,000 1.80 0.80 0.20 0.40 4.80 0.95 3.50 2.00 (13.50)
1.20 1.60 0.71 1:4,0001.80 0.77 0.20 0.40 4.70 0.95 3.50 2,00 : _
1.95 1.22 0.66  1:4,000 1.80 0.67 0.20 0.40 4.40 0.95 3.50 2.00 MPIR 1.40 0.30 0.49  1:1,500 90.50 0.51 0.15 0.30 2.60 0.70
6.65 0.73 0.62 1:4,000 1,80 0.51 0.15 0.30 3.80 0,75 3.50 2.00 MP2R - 0.08 {Deversion only) _ :
[13.00} . MP3R-1 3.10 0.34 0.50  1:1,500 . 0.50° 0.53 0.15 0.30 2.60  0.70
E MP3IR-2 1.00 0.12 0.45  1:1,000 0.50 0.30 -0.15 .30 1.85 0.70
Mae Wa 2.40 0:99 0,59 1:5,000 1.20°0.74 0.15 0.30 3.90 0.75 3.50 2.00 MPAR 1,40 - 0.46 0.53 1:1,500- 0.50- 0.54 .15 0.30 2.60 0€.70
Canal 2,30 0.87 0.56° 1:5,000 1.20.0.69 0.15 0.30 3.75 0.75 3.50 2.00 1.60 0.31 Q.48 1:1,500 0.50 0.51 0.15 9.30 2.60 0.70 '
1.30 0.81 0.56 1:5,000 1,20 0.67 0.15 0,30 .75 0.75 3.50 2,00 3.20 0.14 0.46  1:1,000 . 0.50 0,32 0.15 0.30 2.00 0.70
1,00 0.76 0.59 - 1:4,000 1220 0.61 0.15 0.30 3.60 0.75 3.50 2.00 MPSR 0.90 0.12 0.45 1:1,80¢ 0.50 0.30 0,15 0.30 -1.85 0.70
0.50 0.70 0.58  1:4,000 1.20 0.59 0.15 0.30 3.45 0.75°3.50 2.00 MPER 2,40 0.38 © 0,51 1:1,50¢ 0.0 0.56 0.15 0.30 2.75 0.70
2. 90 0.55 0.54 - 1:4,000 1.20 0.52 0.15 0,30 3.30 0.75 3.50 2.00. MP7R 4.40 0.49 0.55 1:1,500 0.50 0.63 0.15 0.30 -2.90 0.70
(10.40) - . . : MPSR 3.10 0.37 0.5t 1:1,500 0.50 ©0.55 0.15 0.30 2.60 0.70
. ; MPOR 8.10 0.36 0.50 1:1,500 0.50 0.54 0.15 0.30 2.60 0.70
Sop Chang 3.70 1.46 0.69 1:4,000 1.80 0.73 0.20 0.40 4.60 .95 3.50 2.00 (30.60) :
Canal 1,50 1.29 0.67 1:4,000.1.80 0.69 (.20 0.40 4.50 0.95 3.50 2.00 Lo . _
1.20 . 4.10 0.64 . -1:4,000 1.80 0.64 0.20 0.40 4.30 0,95 3,50 2.00 MiWl 0.50 . 0.15 0.49  1:1,000° 0.50 ©0.35 0.15 0.3 2.00 0.70
2.80 0.96 0.70 k:.'S',DOO-l..ZO G.6d 0.5 0.30 3.60 0.75 3.50 2,00 M2 0.70 0.03 0.45 1:1,000 0,30 0.30 0.15 0.30 .85 0.70
.71.90 0.68 0.64 1:3,000 1.20 0.54 0.15 0.30 3.30 0.75 3.50 2.00 M3 0.50 0.06 0.45 1:1,000 0.50 ©0.30 0.15 0.30 1.85 0.70
11101 - Mw4 0.50 0.08 0.45 1:1,000 0.50 '0.30 0.15 0,30 1.85 0.70
-~ {50.40) MWS 1.10 0.18 9.52  1:1,000 0.50 0:40 0,15 0,30 2.15 0.70
M6 1.30 0.17 0.44 1:1,000 "0.5¢ -0.35 0.15 0.30 2.00 0.70
' MW7 1.20 0.51 0.5t 1:2,000 0.80 0.65 0.15 0.30 3.20 0.70
1.20 0.34 0.51 1:1,500 ©.50. 0.55.0.15 9.30 -2.60 0.70:
MW7-1 1.20 0.17 0.49 1:1,000 0.50 0.35 0.15 0.30 2.00 0.70
MW7-2 0.80 0.14 0.49  1:1,000 0.50 . 0.35 0.15 0.30 2.00 0.70
MH7-3 4.00 0.20 0.52 1:1,000 0.50° 0.40 0.15 0.30 2,15 0.70 e
. O {13.00) ’ o - KINGDOM  OF THAIL AND
' . ) : . MINISTRY OF AGRICULTURE AND COOPERATIVER
5C1 0.70  0.17 0.49 © 1:1,000 0.S50 0.35 0.15 0.30 2.00 0.70 ROYAL IRAIGATION DEPARTMENT.
. SC2 1.10 0.19 0.45  1:1,500 0.50 0.40 0.15 0.30 2.15 0.70 _
5C3 0,70 0.15 0.49  1:1.000 0.50 0.35 0.15 0.30 2.00 0,70 MAE CHANG IRRIGATION PROJECT |
5C4 0.40 0.09 0.45 1:1,000 0.50 0.30 0.15 0.30 1.35 0.70 e
5C5 _1.10 0.21 0.45  1:1,500 0.50 0.45 0.15 0.30 2.30 ©0.70 , : e :
5C6 4,20 ¢.71 0.47  1:3,000 0.80. 0.80 0.15 0.30 3.65 0.70 TYPTCAL (?ROSS SECTION OI‘
2.60 0.36 0.51  1:1,560 0.50 "0.55 0.15 0,30 2,60 0.70 MATN/LATERAL CANAL (CASE-6)
3.90 v.10 0.45 1:1,000 6.50 ©¢.35 0.15 0.30 2.00 0.70 T@ﬁ“‘
(14.70) ! DATE WG
(87.30) b : .
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PLAN OF DIVERSION WORKS

PLAN OF TURNOUT WORKS
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GENERAL_PLAN OF SYPHON

G |

fone Piching

SECTION A-A

- Screen Stone Piching

¥ .. —L—-—_ Y —
I . : X LT .
g LD Existing Huai Bed
) /"/"/-
N e
P I O OO DA
‘Notes

1. Pipe d_i'cm'ei'er should be decided by the hydrautic compum!i.on
2. The velotity in‘the syphon ‘should be designed as 1.5 times

" “dsifin the _'oﬁgh. éhonhel.
. 3.°All dimensions are in mefers unless otherwise spacefied.
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~Stone Picﬁing
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GENERAL PLAN OF DROP WORKS | - SECTION A=A
{IN MAE PUNP LEFT CANAL) _ '
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... Each’:dimension should be decided by the hydrauiic compulations, o IRRIGATIO |
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{UPSTREAM)

150

(UNDER FLOW TYPE]

MAIN_AND / OR LATERAL CANAL
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Cutoff Woll

PLAN OF INLET

SECTION A-A

Screen

L300

{ DOWNSTREAM)
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PLAN OF OUTLET

N

©

150

"2} Under flow-

1000|1200

- Notes

{} Dimension should be decided under. consideruii:_an 'of canal sizes ond run off volume
_of the Huai;. .
type ond inf'lo'w-type should be tlassified by the criteria

- in the' main text.

GENERAL PLAN OF CULVERT
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GENERATOR

|

w7 EL. 26600

\S§§i'f‘gt;

N

£§TJ\

f?

]

/-

T : T I
| | " '
I PRESS I [ paNEL |
| oL 1 (TYPl
| SYSTEM 1 | i
! R~ !
i GoyERQOR ~gb——— ‘
| . [ﬂ:]_ |
B - | _
| . — f ! 3
I A GENERATOR ] . A i N
N r— |
[ In I
L : i S |
[ . L, BUTTERFLY
VALVE
$ 600 _
| L
8.000
GENERAL PLAN
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Ports NO

* . "Description

. éGROUND.SURFhCE

DESIGN REQUIREMENT

() Turbine Shomt

@ Runner

@ Spiral’ Case with Stoy Ring
@ Bottom Ring

@ Wickel Gate or Guide Vone
@ Wicke! Gale or Guide Vone Arm

@ Link

' Gate Opéro!inq Ring _

@‘ Gole Operoting Ring Lever.

(O Sedling Box

@ Discharge Ring
@ Droft Tuke Cone

{3 Droft Tuoe

7). o
(5)
9
4
¢ G
> -

7 (0
N7 0
o X )

o 3

HYDRAULIC TURBWE

{1) Ho. of Unit

(2) Type

(3} Rated Cubput

SECTION OF TURBINE ASSEMBLY

2 sets
Horizontal Shaft Francis
81 ¥ each

\ o . '
(4} Rated Speed at 50 Hz  .: 1000 rpm
. o) P . pH.
o o (5] Rated et ilead 3.0 m INOTE) .
18 - 5 (6) Rated Flow 0.75 /s each | ALL DIMENSION ARE SHOWH IN MILLI METER
= O (7) Net Head Range 9.0 m Min. - 17.0 m Max. AND ELEVATION IN METER UNLESS OTHER—
< {8) Flow Range 0.5 m¥fs - 1.65 m¥/s .
A ‘ : o : WISE INDICATED
. s Y TITWL _ EL. 26280 . B APy
: ] — e | Ty SYNCHRONOUS GENERATOR
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