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ABSTRACT

The major purposes of this research were 1) to evaluate the first-year performance
(2004) of the bottled water production project carried out by Metropolitan Waterworks Authority
of Thailand and 2) to undertake a financial analysis of the investment project. The data used were
the secondary data largely obtained from Metropolitan Waterworks Authority. The main topics
which were investigated, analyzed and discussed included Production of bottled water,
manufacturing cost and net profit. The financial analysis of the project was manipulated by
Analysis of Project Cost and Benefit. The Net Present Value (NPV) and Internal Rate of Return
(IRR) were utilized as the criteria for estimating the profitability of the project. In addition, the
constant price was used for analyzing the financial investment project, having the year 2005 as
the base year to be congruent with the constant price. As a result, the real discount rate at 2.5%

and a 10-year duration of the project life were used for this financial analysis.

According to the results of evaluating the project management, the findings were as
follows:

1. The maximum capacity of this bottled water production was 20,000 bottles per day
or 5.28 million bottles per annum.

2. The all-year round production of this project, starting in July 2004, was 1,499,964
bottles or 11,363 bottles per day on average.

3. the bottled water was priced at B2.8 each excluding value added tax or VAT.

4. The total sales of 2004 were 1,403,088 bottles which cost 13,928,642.40 in total

with the average sale of 10,629 bottles per day.



5. The manufacturing cost of 2004 was B3.22 a bottle; the fixed cost was
B0.38 and the variable cost was B 2.84 a bottle.

6. In 2004 the project posted the net profit of B -0.42 or net loss of B 0.42 a bottle
resulting from low price, low daily sales and high fixed cost due to low capacity of production.
The results of financial analysis of the project revealed that:

1. The results of base case analysis at which the real discount rate was 2.5%. The
value of NPV was B -5,274,038, and as a result, IRR < 0. In other words, the project could not
yield the profits.

2. According to the results of sensitivity analysis , the price rise at 5%, 10% and
15% of which the NPV values were B -736,556, B3,800,925 and B 8,338,406 respectively and
the IRR values were 0%, 9.384% and 16.876% respectively. When the sale price was increased at
10%, the project was financially viable.

According to the computation of the switching value, the value of SVC was
0% ,3.81% and 7.99% and SVB was 0%, 3.96% and 8.68% respectively. This indicated that the
project was faced with high - risks of the manufacturing cost and the return on investment of the

project.
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Rectangular Hyperbola
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AFC = TFC/Q

Y %

AuNUAUI 31988 (Average Variable Cost : AVC)

=2 Y

o Aa A 1 1 A A a Y 9
U @unuwuuﬂimﬂmaﬂm 1 wmﬂmmwawawﬂwam‘lﬂ Iﬂ&lﬁ?ll'liﬂ‘ﬁflﬂ

1NMseIRUNUANLS (TVC) msdrefuiumanan (Q)

ufe  AVC = TVC/Q
Tagh AVC WD AunuAuLlsmae
=2 9 o
TVC N80 AuNUAULlS
= a a
Q n1ede Ysunamanan

v A D, & y v A v w v & 9
ll@lu@\‘lgﬂ’lﬂ@unu‘ﬂ\ﬂ’iwﬂﬂ5$ﬂﬂﬂﬂjﬂﬂunUﬂqv'lllagﬁunuwullﬂi PNUUAUNU
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=

:/I A =X 1w 9 A = . 9 o
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(Average Variable Cost) 130

ATC

TFC/Q + TVC/Q
= AFC + AVC

Y v o a Ao < Y, VoA oy '
LﬁUﬁunuﬂdﬁuﬂLﬂaﬂ (ATC) NaﬂyﬂlglﬂUIﬂﬂWQTﬂ (U) wUaeInNULay AVC U

' 1 03/, d A ] d
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v
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&1 ATC tag AVC 3¢ livuuniuTags9119521319 AVC 1 ATC uaaaden1ved AFC o
o A A [ £ A [ A o Y 9 Y ! (Y
sEaUUSINuMInaaa1e 9 ¥3 AFC lim ldasii ldidu ATC nagidu Ave Tivuunu
AuNUMYIBgAE (Marginal Cost : MC)
= g o 4 4 a A o a 4 a4
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1 % { 9 Qa: i
T 1 wiae eansom Idanmsn)asunasludaunuianue msaremsulaounilas
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A A o Y Al
WifJE]ﬂuﬂﬂu\‘lmﬁ‘WﬁGﬂizmmqﬂ’ﬂ

TC = a+bQ+cQ’ +dQ’



13

MC = dTC = b +2cQ +3dQ°
dQ
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=
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v \ y 2 o e 9w A ey A a0 e
AunuMIegaNetl wgdanududunumay o RAunumAslimMgaTuD

[ [ 4 9 9 Y v 1 Y o d'
anuduiusvoududunumeldanvazais q aunsoszuaasldaening 2 Tag
Aa a [ A J = a @ A 9
Nl Q* 1oz P* udasgAMsKAAIAZ 2AUTIANTAAEN TN Na1IAD MInaa laona lazisudu
[ I (] ] I qgj § ra
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a d
2.1.2 MIINNESHIANNNY (Break even Analysis)

Q Q

a o Y} 3 = a o A
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a a
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wievanuludsuamstmtiesgauai 9 gadi i esurinnmsvetazdununedu
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Y
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Y
msfuuIgaduu Tagededsiiacia amsoi laaail

q q
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(1) Gudemadeulsunaiyaquyua astsmnawandaiihldsesumny
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%
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q
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P = 51MVIADNUIY
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F = AuNUAIN
\% = Aunuuilsiudoniig
v 2
(3) AU
(PxQ) = F+ (VxQ)
139 (Px Q) —(Vx Q) = F
A
1350 Q(P-V) = F
Q = F
P-V

9 Yy A Y o dal 9 ' ] A = (R A
(4) P-V mugastedude onsid lsidosduaeniie iee1aEendiumaon
. . 3 Y (] 3 9. 1 a { ) Y 1 a H
5101 (Price Margin) 118 Tunsaiuiivsenagyl1doninlsuanygadunuazldun msndan

o Y o g 9 ' v 9 { o a A aa
Mldwadlsdesduminudunuasiuues (Jszans ageeds, 2542)
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2.1.3 MINAZHMINIRY
a 4 a = d' ) 9 o A
MIAATITHNWMIAY H1ede vurumsngminnlslumsiuansoe
Janweuisalunisiingils (Profitability)  weelasemsasnulasemsnilanToeld
~ =) ) o 1 d‘d A o 09.1’ 1
isufeuanuansalunmsiid lsseninIasansamuini lomadeniinaus 2
dgl & o ~ o a L d'dy Y
Tasemstiull Fsdnpuzoslnsamsasmuiogiinmsinsizn luitezniuTnsimsasnu
a gldi £ dy A F) [ Yo @ ] Aa 1 [
HanthaNYII9vI9 3 luIassmsasmuilazinedrvesnums 14ilseluriananaaaenuuy
~ dl [} 1Y 1 1 Y a Yy A g1 d‘ [
va1ed ieanieinegne liiianszuavessielanionalsz Toviaoiiosnuluouing
[ Qs: [ KX I =] 9 Yy A
astiuIasamsamuludnvae dudumsamuluszezormziialdneuazselaviona
21 A o & ~ < v A ° A g
sz Tovraaiioanuiunamastl nazIasamsaanuiazasamMImMuuaATL eI UTNAY
Qs’ ~ ] [ I~ ~ o . .
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1 @ :JI a 4 a dy
ulﬁ’g]jLLML!@u ANUHU ﬂﬁ’llﬂi1$ﬁﬂNﬂTﬁ!\iu"U’E]\‘]Iﬂ‘i\‘lﬂﬁﬁ\‘inuuiJ

q

agdanai lsninenms

[~ @
asuvesfasnuiilundn (Perkins,1994 )

o 9 :1' a 4 a Y o ~
Tagna'11) TassadaazduaounsNATIHNIMSEY A NTaUEad IaaInIng 1
a 4 a a % a [
A0luMINAIIZHNIIMTRY 92A0MTaF1NTLUARUAASY NTSUARUAAY LazNTId
4 a & Y a o 9 a 1 0911 =X o
nalszTewigns selannnszumSuaasu audlonszuailuansie 910U 181U
[ P 9 a . . [ PPN 9
wantnanN 1% 1umssziulnsans (Assessment criteria)  sazvantnanndeu1s1unis
a I~{ a [ 4 1 o ] a [
Usziuanuiullldnemstuiidoaninuaife yasmilvgiugns tazdasmaneuunu
o [ a 4 a a 2} 4 09/'
Molu dMFUMIAATIZHNMTRUV9 TATINTAINURAANANUTTIVIATUTIOMT AT
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1. AIEUARUAATY (nflow) M
(1) YOAWANAAN308DAUIY ANTINTIUIUNANAANVAITIAIADIA
) RudSuuazRuniedsveeldnlal (Loan and grant)  5165UNTUANTE
A H 1 o a ] A -4 o v A 1 ¥ I
Favean Idilar s ldnszuatuaasumuiy dmsudaved lanartiazdesdsiar il
a & = Y] a 9!4! 9 1 = 5’ a Y dy dy
Ruaa iWelisesvantuddizdesiieunauiudunazaome siemsiag lldsinglu
NTLUANRUAAIY
2. ATLUARUAADY (Outflow) IALLn
1 Y A 1 Y [
(1) A lg918luNMIaInu (Investment costs) Av Al UMTHAILITZZE1)
' ' A o ' o s A o IS
1B ANUATOITNT tazAIngAuN nsogunial luTsea ifudu
1 9 o a . 1 1 1 y [
) M 1¥91811n1581H1UIY (Cash operating expenses) A1l 8@ 31Tl )1

1 1 a T 1 J ] < 1 1 oy a 1
ﬂ?i%ﬂ'lfﬂﬂﬂ'lﬁﬂﬁﬂ ulgﬁlﬂ A1VIN ATRATN ATVDLUNA ﬂ']ﬂﬁ”lﬂﬁ%ﬂ']ﬂﬂl?ﬂ ATUINAA ALTINTU
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1 1A 4 1 o (% 1 A 9 U 1 a 1 1
ﬂWI’h’\IﬂW ANIUATIEH Lab AUITITNY amlrneglumsaaia llﬂl!ﬂ ANTAUTITUNITVIY ANVUTN

Ariaan 1

a ¢ a
NITAATICUNNNITNU

(Financial Analysis)

l

v v
a Y 4 a
ATTUARUAAT/318 )9 NILUANUTADON/
(Inflows) 518918 (Outflows)
> natlse Tomignd <

(Net Benefit)

A 4 \ 4
yasilagiiugnd AT IHanD VNN 1
(Net Present Value) (Internal Rate Return)

v 9
2NN 2.3 Iﬂiﬂﬁ%ﬁﬁi‘m@uﬂﬁ’JLﬂiTZﬁ’ﬂNﬂﬁNu

711 : aauaas91n Brown ,1979
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[ d 4
viannamnlylszidiv (Assessment Criteria )

Y I o 9 A [ Y ' Ao o A ' o
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4
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IS a o @ = o [ dy
pwaailutuilagiu Taeligas lumsdiuadail
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L. uﬂaﬂ'wﬂfufuuuqm (Net Present Value : NPV)

Q

&% a A

1 4 aa A
yamilagiugns Ao wasawvewallszlexugniniiunaonoiguedlnsanis

Q Q

ausadamIden
n
NPV = 2. (B,-C)/(1+1)
t=1
{ 1 o 4 a
TasN NPV= yasagiiuvesnalse loenigns
1 4 {
B, = yaawailsz Tl 19 ¢
C, = yamAunuii ¢
r 4 991317AAA
‘:! =) 1
Falumsnsana

3 Y {9 1
NPV >0 Tasamstiulvinanquan
Y

NPV = 0 Tnssmsiiufianudull1ddudiga

4
NPV <0 Tasamstiulinsasmu

2. é’mwwammmuma‘lumqmiﬁummmmmu (Internal Rate of Return : IRR)
o wanaUuNUN1e lunN19MsSuYeINIsaInu Ao oaswaillsveslasanisi
lasuninmsasuaasaeiglnsams lumssiuiadaswanls -=1RR) Ao oas1AAan N1

J o a = 1w 4
Tiyamilagiiugniveslassmsiiawmnugud wie
n

NPV - 2 B,-C)/(1+1) =0

t=1

E4
on31AIna1 Seasnnld lasgas dail
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IRR = r+ (ryr)x NPV,

[NPV, - NPV, ]

@ a 1o Ao 9 A g
Tag r, = 9n31AnannIAININM1A NPV Tauilual
o a ' Ao Y a g
I, = dn31AnaAnIgININI 1R NPV antluuan
' o ado Yo a o
NPV, = yaailagiiugnindalaglsdaiianannii
v o ado Yo a J
NPV, = yasilagtiugnindialaglsdaiianannigs

1 o vy 1 A J a ' 9 2~ 9 =\
1 IRR Az lanaeiionallse TenignvesInsamsedaiosriilel azdoall
1 Aa v Y o a I~ 3 = Y 1 1
mAnaumiz 0 walsz TemignvesTasamaiduuinnanuann 9 U udrnr Ney - az i
1< 4 J v A
Wugudnanmsdaauls
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IRR = oasInonilionsoAunuuoaluasnu uaaed Iasamsinnuiullla
FLAVAYA
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Taiduen

d' vy 1 a % a
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= ¢ 3 A A g A 1 { A !
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[ v E4
o &% . <
2. 3191119917 (Current Price) 1Wlusimiinlasuuilasliaaoneiglasims siai
< {a a 1 o a @ o a
Wusantitudelzduey dastudloszinuiedosernianindaiiduiIna (Consumer
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= d‘ Y a [ a ng 1 1 Y o a

mitdenstanz lsammanaaazilademsnaniuzdinanomslgoasinaan
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@a1a (Nominal Discount Rate) Mazdudonli¥simninzdeslddasinaannuiiaga (Real
discount rate) (USFLNG WILLE,2536)
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INan
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2
AANARY (Financial market) 151 #1n511A15 AunuandsTomavouiunuie oasmomiein
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PANEdWinmE d9171 991AaAN19MIRUNAD daT 1AM eRUFANAI N

o @ a gl A a Aq ¥
dmiulasamananiianussguinvednsdsziuasnany Sununlyluns
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HANDUUNUABNTNEFUI I (Rate of return on total assets) FInaaoULNUEATIHADAUNUAT
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1110991N9AT1ARAANAIA (Nominal discount rate) 89iiduiilodzlueg manaou
[ a 3 [ a ~ Y a . o Y o dy .
sasnnanaaautdudasiinanfiuiasa(Real discount rate) M1uUIU'TA @98l (Perkins,1994

Yy = a
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r = 8A31ABAIENUNDIA
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F - sastuiloNaindnazinadn

€

'
a A
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a d y .
2.1.4 maamnzvinnyhvedasanms (Sensitivity Analysis)
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meluvazmeusnInsamaasu ldonn lddszunams Iluusunswaanazurunsue
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Faiudnmaudenviaueansnaaeunnly AvniaA1 Switch  Value (Won01
o 1 [ @ $ [ [ 3
fownmvesilseglasuntas ldundesua lvuTassmsasmuazdndinnuduly s
o o' ~ 3| Y I c; dy 1 v w a A
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. . = & La A
Switching Value Test (SVT) TaglumsAnuiasaiinesan 2 nsal e
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1. msgﬂﬁauuﬂmﬁ’mﬁunu (Switching Value of cost : SVC)Lﬁ@’JLﬂiHWVH’N

9 2 4 Yy ' = o q ¥ o
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SVC = NPV
PVC
iti  sve wes  manfeuudasddunu
NPV nueds  yamiagiiugniueslnsanis
PVC wneds  yamilagiiuvesdunu

2. msnlasuuasdunalszlemi (Switching Value of Benefit : SVB) 1iio
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AN wase Tewianinanadldsesazmils 999231 1% NPV iy 0
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PVB
ad = A ] P
lundl SVB wueae  Msasundasaunailse Teas
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NPV Wued  yamilgiiugnivedlasams

= Y [} 4

PVB nunede  yasilagiivveanailse el
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s [l o o 'Y A1 o a ~ =
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2.1.5 MIINNSHINTaI1anan
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< ) a 1
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1 91 d‘ 1 1 a 1 =} U 1 1 = 1 oy
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5.3 MIATINIZUARUAAVDIIATINS
Y [
nIzualuaaued InsansnantiAuusI9uIa Usznoudio 3 daufe nszuau
Y
aa51 nIzuARUAA LagnIzuaduaagns nszuauda lnsamsiaz 1dannssuun
S 9 4 ~ 9 1 Y

uazdmaunuuaznailse Texives Insamsawi ldnaruuda

5.3.1 NIZUANUAASTY

a [ = [ = dy a [
ATLUARUAATUAD 5185VU031ATIAT JUMSANEILNTZUaSUAATUVD

1A59M 5191901510097 YAAI80AYIIAABADIYIATING AIAITINTN 5.8 Yaf1waAYIY

=

t:ly ~ £ A = I A a dy a 1
AapAD1Y INTINIUNIINMINN 5.2 Fagoaweluiln 1 uaz1lh 2 Wuseanenineiuie ua
~Aq Y A g AA ) @ v A 1<
s lglumsaanilusininaiae ¥aaz 3.115 1 dmsvyanigeavigluiln 3-10 11
' g AQ Y 3 = v o oaa A A
YAAIBIAVIPIINNINAINTALATIAN IFAAIBANIe uTIAAEIAUALTN 1 uazTln 2 As
vIAaL 3.115 VN
532 NIZHARUAAY
NIZUARUAATIY N0518910AADADIYIATINS  NIzUARUAATIOsWUN 1A
I~ A 1 .é 9 1 1 9 [ d' LY 4 =
Wueeslszian Ao Mamu Flszneudleainedin tazAuATIINTLazglnIal Lagdn
Uszinnnila Aead i Falseasudlrealdoelumsnaa vazaldaensaain
1 [ 1 [~/ 1 1 4 A A % (B
1) araanu Aasquarulvapduailgienadldluilin g dldunan
(% I~ a 1 1 v g’ 4 { 3 a
YsulgeTsennuiutu 3,132,289 1 wazaineadeinaunuihanluili 2 (Juku 85,000
) [ 1 A 1 A 1 91 1Y) dy A o 4 A I
VI dmsuaIun 2 veaaraanune A ldaelumstade nseadnsuazgilnsel Tualn 1 il
a = =3 o ~ 1 o A 3 a
(U 5,211,338 11N N318az08a A9013190 5.3 tagagilnel lualn 2 vealasamsiduny
~
98,372 11N (A13197 5.8)
Y
) a ) a 1 < 1 1
2) MAUTUAIU MAWTUNUV1ATINTI Huseenuaesdiulng o
A 1 91 a 1 9 1 1 VL a a dgl 0911 1
Ao A lEarelunisnas uazarlavrenisaaia algaelunmsmaanavuaaua 1asanisa
A o a O A A =2~ A A
Fusimskaniianlw@ounsngian 2547 audll 2556 130N 10 ¥eI1ATINT 319013
v Y Y
amldaelumsnanisznoudales 12 319M3 Sudauaavia PET  anin a1l Tdauda
1 9 d‘ a d‘ o 1Y 1 Y Y U 1 =)
alg1eau q lumswaa (a15199 5.8) dwmsuamlgoiemsaaindseneunie MaUasunIs
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1 ' 1 ™ Aq Yo v @ o J
e muude arigan linlddmsuiahinagnimsaaia
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5.3.3 DITUTRUAAGND
a agdA 1Y) I =1 A a Y] I ~
nszuaRuaagninae esuidusiell wienszuanuaasuiluel au

Y 1 ~ a 3’ A = a a
ﬂ’JEJi'IEJmEJﬂEJ‘]J IﬂiﬂﬂﬁWﬁﬁu1@13J‘lJiiﬂﬂl?ﬂﬂlflﬂﬂ1iﬂi$ﬂ1uﬂiﬁﬁ’3\‘] uﬂizuamuaﬂqm“lu

U0 15Ty -8.826.404.07 v wazludl 10 voalnsims w3ell w.e. 2556 Tasamstnseud
AuaagnBIulu 1,100,753.96 110 (M15199 5.8)
ATTUARUAANIINTIEAY (Financial cash flow ) Nuaaauiiaziiilldna

[ P 9 a A
vanmnann 15152iu Tasansne NPV uag IRR

) Y] d H a
5.4 Mmamnaviannamilglszmulasans
I P a I~ ] 4 [
nannamn sszmuanuiuldldvesInsamsivarevianinael 1wy NPV
3 1 @ PPN a I~/ a
BCR t1ay IRR Hudu uandnnaminienlylszmuanudlu ll 1dnemstuueslasimsne
o 4 =\ ] I Y =& 2R o o
NPV tag IRR Tagndnnasl IRR unuleiluissasduianidwaiiwani lsvoalasang
Y Y
v @ a I~ a
aniulumsdneiiazld NPV wag IRR YszdivanuiluldldnmenmsGuuedlasens doya
A1¥8 119 NPV tiag IRR ADNIZUARUaAUD3 1ATINITA (M151910 5.8) MIAUIA NPV 910
A dy Y o a A Y a . Ao a A dy
13197 5.8 U 1¥ons1AaaNUN93a (Real discount rate) 2.5 % LazNOATIAAAAN 2.5 % i
1115 lumsnlSeufum IRR Ad1u2a 1491013199 5.8 A28 A1 NPV e IRR 1117
d' dy ~ 1 ~ o 1 [ I o dy
210915197 5.8 U 158071 NTAT U (BASE CASE) Hamsfuiaudaguannumniaail
(1) M3 NPV nalgIu
msaaa NPV ldnszuatuaagnivesntsnei 5.8 wavesnisauamla
NPV = -5,274,038 119 (A1519MANUINT 5.1)
(2) M3 IRR 1dnszuaduangniuesnisnd 5.8 a1 IRR dalesndi 0
o [Y] 4 1
VINHAVBINMIAMUIUNANINUN NPV taz IRR U51ng31 NPV < 0 uaz IRR < 2.5% uaaqli

3 [ Y 1y (]
munIasemsa Mwaluduardemsasmu
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ANTNWN 5.5 NUIULASIIN ‘].]ﬂ’i]ﬂfﬂﬁWﬁﬂﬂl@\ﬂﬂiﬂﬂ'ﬁNﬁ@]u'lﬂil‘ﬂiﬁi]ﬁnﬂ 101 (‘TJ W.A. 2547 — 2556 )

snnuifadamsnaaild
8ms M | Hiae i1 2 i3 i 4 s e 7 Ui s o 10
(2547) (2548) (2549) (2550) (2551) (2552) (2553) (2554) (2555) (2556)

U9 PET 1.65 1A 1,403,088 | 2,810,355 | 2,972,811 | 3,217,849 | 3.414,048 | 3,610,246 | 3,806,445 | 4,002,643 | 4,198,842 | 4,395,040
O 149015 | au.w. 1,355 3,626 3,836 4,152 4,405 4,658 4911 5,164 5417 5,671
A lvlih 233 nladad 27,312 63,611 67,288 72,834 77,275 81,716 86,157 90,598 95,039 99,480
AWTINATY 6,349.50 AU 10 10 10 10 10 10 10 10 10 10
ALTIN198 DY 8,366.75 AU 2 2 2 2 2 2 2 2 2 2
Az aiia ) 6,794.27 Al 5 5 5 5 5 5 5 5 5 5
fagAun1so 0.46904 U0 1,403,088 | 2,810,355 | 2,972,811 | 3,217,849 | 3,414,048 | 3,610,246 | 3,806,445 | 4,002,643 | 4,198,842 | 4,395,040
MA393ATIZHLab 1,100 1P 6 12 12 12 12 12 12 12 12 12
Anhgesnugnsal nn 33 16,600 16,600 16,600
o9 67,222 41,070

AN 1INMIRIUIN
wnog (1) Awsaluili 1 (2547) Aaniies 6 1o
[ a v a 1 <} v a
() Sagaumaden 1dun aaniuana aaniurhuie Nauvoudia tazaviiniiusich

3) 9w 9 laun a1 ldnsouysiiia l1dnseen q
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M13199 5.6 yamilvdemswanveeInsanskanthauDs 90 1 We. 2547-2556

WU : VN
yamiladenisnan

18013 Y1 | W2 | s | We | Tis | Tie | 7 Uit s i o i 10

(2547) (2548) (2549) (2550) (2551) (2552) (2553) (2554) (2555) (2556)
A PET 2,315,095 | 4,819,548 | 4,905,138 | 5,309,451 | 5,633,179 | 5,956,906 | 6,280,634 | 6,604,361 | 6,928,089 | 7,251,816
Anilszah 20,190 54,033 57,151 61,861 65,633 69,405 73,177 76,948 80,720 84,492
Al 63,637 | 148,125 | 156,781 | 169,704 | 180,051 | 190,399 | 200,746 211,093 221,440 231,787
AMTINWATY 380,970 | 758356 | 761,940 | 761,940 | 761,940 | 761,940 | 761,940 761,940 761,940 761,940
ANTINODY 100,401 | 203,006 | 200,802 | 200,802 | 200,802 | 200,802 | 200,802 200,802 200,802 200,802
Auzarialy 198,491 | 401,800 | 396,982 | 396,982 | 396,982 | 396,982 | 396,982 396,982 396,982 396,982
FagAumaden 658,100 | 1,318,610 | 1,394,358 | 1,509,290 | 1,601,314 | 1,693,338 | 1,785,363 1,877,387 | 1,969,412 | 2,061,436
A1M39931AT15H Lab 6,600 14,700 13,200 13,200 13,200 13,200 13,200 13,200 13,200 13,200
Anhgesnugingel 67,222 41,070 | 215429 | 198,829 | 198,829 | 215429 | 198,829 198,829 215,429 198,829
kLY 3,818,991 | 7,759,248 | 8,118352 | 8,638,631 | 9,068,503 | 9,514,972 | 9,928244 | 10,358,114 | 10,804,586 | 11,217,856

A7 91AMIRIUIN
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M3199 5.7 A ldaenmsamaves Insamskaniianussguae I we. 2547-2556

WY VN
3

583 i1 P2 | T3 i 4 i s i 6 57 s i o i 10

(2547) (2548) (2549) (2550) (2551) (2552) (2553) (2554) (2555) (2556)
MAAATUMIUNY 605,308 109,362 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
ﬂIWUﬁ' 252,437 846,122 891,843 965,355 1,024,214 1,083,074 1,141,934 1,200,793 1,259,653 1,318,512
?’iﬁf’fﬂ“ﬁﬂﬂ 9,209 59,137 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
éu il 175,738 157,502 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
39U 1,042,691 | 1,172,124 963,843 1,037,355 1,096,214 1,155,074 1,213,934 1,272,793 1,331,653 1,390,512

AU : ANITAIUIN

\ \ : & , , & v oA ! \ ! o @ \ & ,
v : (1) snvudaluili -2 Juaudwnniie vaziualdseese dauavudaludli 3-10 1w dumvudariaay 0.30 v wagilunvuds

2 2
nlszaamsvu

) du 9 1dun MssTuiHonaa o




v Y
M350 5.8 NIzuARIuaAvedInTINIHaNANDIIIUIa 1) 2547-2556

WU : VN
31MS i 1 i 2 i 3 i 4 it s it 6 i 7 it 8 Uit i 10
1. IZUTRUAATL
TLLRGLLIRE 4370,619 | 8,754,256 | 9,260,306 | 10,023,600 | 10,634,760 | 11,245916 | 11,857,076 | 12,468,233 13,079,393 | 13,690,550
sunszualuanasy | 4,370,619 | 8754256 | 9,260,306 | 10,023,600 | 10,634,760 | 11,245916 | 11,857,076 | 12,468,233 13,079,393 | 13,690,550
2. nszuaRuaadey
2.1 MasNu
Alsuilgeenmslssny | 3,132,289 0 0 0 0 0 0 0 0 0
i Tnduffihay 0 850,000 0 0 0 0 0 0 0 0
AunTeasnauazgUnael | 5211338 98,372 0 0 0 0 0 0 0 0
SINMAIMNYU | 8,343,627 948,372 0 0 0 0 0 0 0 0
2.2 AU
mlsneglumsean
ANU2A Pet 2,315,095 | 4,819,548 | 4,905,138 | 5309451 | 5633,179 | 5,956,906 | 6,280,634 | 6,604,361 6,928,089 | 7,251,816
fminlszih 20,190 54,033 57,151 61,861 65,633 69,405 73,177 76,948 80,720 84,492
A Tvlith 63,637 148,125 156,781 169,704 180,051 190,399 200,746 211,093 221,440 231,787
AN 679,862 | 1,363,162 | 1,359,724 | 1,359,724 | 1,359,724 | 1,359,724 | 15359,724 | 1,359,724 1,359,724 | 1,359,724
TagAuNedou 658,100 | 1,318,610 | 1,394,358 | 1,509,290 | 1,601,314 | 1,693,338 | 1,785,363 | 1,877,387 1,969,412 | 2,061,436




A1519N 5.8 @0

N2e : UM
183 i1 i 2 i 3 it 4 it s it i 7 it s ito it 10
A1M3I9AT1ZH Lab 6,600 14,700 13,200 13,200 13,200 13,200 13,200 13,200 13,200 13,200
Anhgesnmginsal | 67,222.00 | 41,070.00 | 215429 198,829 215,429 198,829 215,429 198,829 215,429 198,829
ml¥nemsnaia
AMAUATUNTUIY 605,308 109,362 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
AU 252,437 846,122 891,843 965,355 | 1,024,214 | 1,083,074 | 1,141,934 | 1,200,793 | 1,259,653 | 1,318,512
fiﬁﬁﬂﬁa”lﬂ 9,209 59,137 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
B9 175,738 157,502 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
IUMAUHUMNS 4,853,396 | 8,931,372 | 9,063,624 | 9,657,413 | 10,146,145 | 10,651,474 | 11,123,606 | 11,612,335 | 12,117,667 | 12,589,796
smnszuaRvande | 13,197,024 | 9,879,744 | 9,063,624 | 9,657,413 | 10,146,145 | 10,651,474 | 11,123,606 | 11,612,335 | 12,117,667 | 12,589,796
3. NszuARUAAND -8,826,405 | -1,125,488 196,683 366,186 488,615 594,442 733,471 855,898 961,726 | 1,100,754
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a d
5.5 ms’ammz‘nmm"hsumimami
a aa Y 1 a a L4 . .
i]1ﬂuu’mﬂuawqygﬂﬂﬂmﬂumm 2 ﬂiﬁﬁlﬂiigﬂﬂﬁ"lllhl') (SCHSItIVIty analys1s)
o 4 dg Y o = A
‘V]'lllﬂ’ffﬂﬁﬂﬁmmu@gﬂﬂﬂaﬂ’liﬂ’luﬂm NPV uag IRR ¥BINTUI U AD
.. S a 4 A Ay ¥ = a1
(1) Optimistic Case ilumsansrzranyluile NPV 1ldnnnsaigiulinnivau
A & Ay v ~ A1y o a A o a
1139 NPV <0 %139 IRR 1/1“191mﬂﬂimgmumuaEJﬂ:lmmmﬂa@ 179 IRR < 971000

IS

3 a o A Ay v ~ I
(2) Worst case 1iumsauasizyinnuliie NPV lannnsdigiuiiauiluuan
A A A ) Y ~ a1 1 v a A o a
W38 NPV > 0 1130 IRR Nf1uas laa1nnsaigiuiinuinniionsinnan n3o IRR > 6as1AA
an
A ~AY Y =~ =~ Ay Y = 9 1
1109910 NPV 1 ldainnsaigiuiinniuan vag IRR #ldnnsaigiuiinieoni
o a %] qg/l = dy Y P A a 4
dn51anan aariy Tumsdnpiiee ]y Optimistic  Case oM sAATIzHA1N v Insens
Taeiviualv
(1) N3N 5 % Iaglidadeou o agh
) N5 IMNE 10 % Laaliiladedu o an
(3) NI IMNEY 15 % laaliiladedu o ash
d'g} Q' 1 = a d‘ =< oy tﬂ'
IMANANADUNNIINBINTIZIIATINITI BIUIAANITATITIANNIANDITYVIA
1 Y a [ aa.l‘ 2 o d! OI '
luaaa lildgunuly auivdeimuesiaanevinag 3.115 11 FI@IN151A0219010
(% :/I d’ 9 9 1 1 A Q'
ATuMINIn3amsa 9z lHraguAIRoNTAINY ABINNIIAIUY
= & a e A H Y o o
Tumsanmil wenanaz sy hlaemsmusinivneiviauds §aiims
AU Switching Value of Cost (SVC) LaZAIUIN Switching Value of Benefit (SVB) Tuug
ALITAVVOIMINUITIAVIEAIY HAVDINIAIUIY NPV iag IRR 32181
A 2 3 A =
(1) NIMNETVAVY 5 % WSeIANNVIANLINVIAAL 3.115 VM 11y 3.27
VN WAaYBIMIMUIVNSATIAAAA 2.5 % 1§ NPV = 736,556 uazldm IRR < 0 (91519
4
MANUINN 5.2)
A 2 3 A &
2) MIMNEETVVY 10 % U3es1IAMNANNINYINaE 3.115 1N 1 3.43
VN WAVBIMIMUIVNSATIAAAA 2.5 % 18 NPV = 3,800,925 1az'laa1 IRR = 9.384 %
(ATNMARUINN 5.3)
A 4 J A &
(3) MIANBRVAVY 15 % HIo31AvIANNIINYIAaE 3.115 VN 1y 3.59

VN WAVDINMIMUIUNATIAAAA 2.5 % 1d NPV = 83384068z 1dA1 IRR = 16.876 %

(MTNMARUINT 5.4)
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a 4 1 1 4 5’
HaveImsuas iz Tnsemsa Idwaduairenmsasnuilosiaaieinuia
v Y [ v Y ' Y
LAY 10 % LAz IMNENNAIU 15 % 0a3Wan 1599 IATININNLINIY
v Y v Y
NAIUIU SVC 1AL SVB NIZAUTINNEIANUTU 5 % 10 % tag 15 % 32 181
9 gl A dg/ Y Y
(1) D191AMNIANTY 5 % 921dA1 SVC < 0 tazldnl SVB < 0 HaueIms
o Y I ' o A dgl Y 1y [
Anaaadliiu o szAUSTIIIANNTL 5 % Tasamsez ldwaluduaiomsainu
, J 2 4 o Y v
(2) DMFINNNVIANVUY 10 % HANTAIUIUIE A8 SVC = 3.81 % taz 1d
v v 9
1 SVB = 3.96 % 91071 SVC waze1SVB 1 lduaasidunuamnsomiuiuldgagaminy
J { T W 1 qg/, {
3.81 % wazkallse Towiamnsnanas Iduniga iy 3.96 % 11TU (A1519NARUING 5.5)
Y Q' dg‘ o Y Y
(3) MIINVBANVY 15 % WamMIAUIIL 18A1 SVC = 7.99 % uaz'lda

SVB = 8.68 % 91071 SVC ttaz SVB 1 lduaasiidunuamnsoiuiiu lagagaminy 7.99 %

VA
9
= v

s 9 ~ Vo & g A A
nazwalsz Tervauninanad launigamiiny 8.68 % #3871 SVC MuAUNINNI 7.99 % 130
SVB aaadu1nn31 8.68 % A1 NPV az@nal (NPV < 0) tag IRR 92198n119a51A9a0 (IRR <
~
2.5 %) (MINMANUINN 5.6)
a 4 VN~ (% A [ o
1NMTAATIZH SVC tag SVB uaadldmiundalsninanedasiwani lsveq
<A g v 9 s o & A o
Tnsan34 Ao 1m1v1eH1vie A9l nagnsnd1nydsemsvitlai Tasanisa aasiiala
o a < A :} A g‘ a
AUMT NADMTNUIIAIVIGLIVIA NI IZMTNVIINVISEIVIANANVIAAE 3.115 1IN
I A <3 o [ { A (1 I~
3 3.43 V1N @Ry 10%) P91 Tasamsa Tanudlu ) 1édudr uazsianiy luezdlu 10
oy <o c; [ 1
% 130 15 % simneinhihididininmaeaiaeguin
a 4 oa/’ a 4
HAMIAATIZHNINTAFIU (Base  Case) LAZNTMNITUATIZHAMN | (Quanis

o Y Y v A
ﬂ']u')mulﬂﬂ"lﬂ@"liﬂﬂ']ﬂNUQﬂ 5.1-5.6) ﬁ']llWiﬂﬁﬁquulﬂﬂﬂﬂ'lﬁ'l\‘lﬂ 5.9

1 a 4 a 4 a oy 4
A3 19N 59 a';ﬂwamﬁamﬁzwﬂsﬂgm LLazﬂﬁ’lLﬂi”l%‘ﬁﬂ’J”IﬁJUl’JEUE’NTﬂNﬂTiNﬁ@]uWﬁiJlliiﬂsU’Jﬂ

. F1A1U19UIN NPV
nyol . v IRR(%) SVC(%) SVB(%)
f9U7A @)
BASE CASE 3.115 -5,274,038 - - -
NSNS % 3.27 736,556 - - -
Lﬁllﬂfﬂ"lﬂﬂlo% 3.43 3,800,925 9.384 3.81 3.96
LﬁllﬂﬂﬁﬂﬂlS% 3.59 8,338,406 16.876 7.99 8.68

AT 1INMIAIUIN
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agUnazaueuns

6.1 a3

msfnuiiaglszasdiiedssiumamsauiunuvesTasams il 1 @ 2547)
ANTIEA 1AT9adeaa1A Laz BT IzEnamsiuvedlasams msdszitiumansduiuau
Wumsdszidiunmsnda M3 511910 dunu Mlsgniaeniae yadunu uazilym
adassafiinannmsduinay msimsizd laseadeaaia Msdinseiinsainn
8nT1dIuMINIzynAl gulassamsiingaaiavesdranitelna wagiinlsananuuanaA19Uea
SﬁmJiﬁ;mm PET  dmfumsiniignnianistuveslasams 1935 3maeddunuuay
walszlowiivealasesns uazld¥ IRR NPV @unannasilunmsiadasiwani'ls
(Profitability) ¥941ATIN3

Tunmsinsginemstuuesinsanisa fvualilasenisiiong 10 1 awely
veunTessns milFlumsiawalss Tean (1‘?15%35@%@1 PET) nagsmildamilede
m3wan 15u31nAei (Constant Price) Tav 131 2548 1Hiflg 1 drusasiAnaniildnenyad

L @ a { a !
Aunuuaznailse Tomil9ons1Anaanuiv59 (Real Discount Rate) 71 2.5 %

E4
v A

mamsaneagy1d Al
1 msdszfiumamsauiivay aglldn
(1) TA3aMs9 UAMEINMINAAGIFA (Maximum Capacity) 919 3UMIAY 20,000
Y19 nioMasmsnangagaaeilniniy 1.5 Auvaa Taeh 1 vaalvuaussyming 0.6 ans
E4
@) Teveslasamsa lilddmuanniiaiaaia uadmuadunindunu
a 1 =) o k4 1 = VoA
mskaagouaa uazlull 2547 simanedmual3vaaay 2.80 v Taglisaunbyaa iy
v 4
3) Tasamsisuiimsndaludounsngian 2547 HardAs NI

1,499,964 419 visomasTuaz 11,363 ¥Ia
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@ il 2547 Tasamsiiooauemiiny 1,403,088 ¥1a ldyanieoawemiiny

d‘ o ] = 1A d‘ a oy d‘ d‘
3,928,646.40 VN 4DIUNINKUIYN 2 L1HONAD ﬂﬁwmwa@umumiﬁmm auudszvU

v
A o o

pazddninamlszihanswau 15 manlungannumiuns uvunys uazaynslsins
o 9 a 1 = a a9y
(5) mmsmnudunumssaanuluil 2547 msedadidunuuieay 3.22
9 A 3 v ) Y ! 1
v Wudunuasivagaz 0.38 v tazfludunuiuulsvinaz 2.84 v dunudiulng
1 A < 3 1 (] A a I
AoA1v28 PET Aauilu 52.53 % vesdunuiavue sesasuinemdudsumsvie aailui2.49
[ a a I 3

% wagawssnulunszuiumsnan Amilu10.33 % vesdununavua

6) M lsgniaovan 9149105 1A1v 1060900 URBAUNUADYIA INNTT
a 4 U a
ANTILENU MInaalull 2547 nanuaieaz 0.42 VN FUHATDINTVIANULIINGDAUIY
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AT NAANUINT 4.1

Regression

Variables Entered/Removed’

Variables Variables Removed
Model Method
Entered
X Enter
1 T

a All requested variables entered.

b Dependent Variable: Y

110

Model Summary
Adjusted R Square Std. Error of the
Model R R Square
Estimate
1 168" .028 -.026 48597.7737
a Predictors: (Constant), T
ANOVA"®
Model Sum of Squares df Mean Square B Sig.
b Remsson 123E+09 1 1234491081.324 | .523 479"
4.25E+10 18 2361743610.846
Residual
4.37E+10 19
Total

a Predictors: (Constant), T

b Dependent Variable: Y

Coefficients’

Unstandardized Standardized Coefficients
Model Coefficients t Sig.
B Std. Error Beta
1 (Constant) 218423.211 22575.195 9.675 .000
1362.489 1884.541 168 723 479
T

a Dependent Variable: Y



AT MAIAKNUING 5.1 AIUIUAT NPV NoAs1AAanA 2.5 %

111

333 y PV PV PV
. SINAUNY | WanoLUNY )
‘]J NaANdUUNU 2 - DF 2.5% WNandUUNU mn@u NanNdULUNU
. Naviua qns s s -
Nanua Navua Naviua qns
1 4370,619 | 13,197,023 | -8,826,404 0.976 4264019 | 12,875,145 | -8,611,126
2 8,754256 | 9,879,744 | -1,125.488 0.952 8,332,427 | 9,403,682 | -1,071,256
3 9,260,306 | 9,063,624 196,682 0.929 8,599,115 | 8416476 182,639
4 10,023,600 | 965741329 | 366,187 0.906 9,080,887 | 8,749,140 331,747
3 10,634,760 | 10,146,145 | 488,615 0.884 9,399,578 | 8,967,714 431,865
6 11245916 | 10,651,474 | 594,442 0.862 9,697,318 | 9,184,733 512,585
7 11,857,076 | 11,123,606 | 733,470 0.841 9,974,946 | 9,357,903 617,043
8 12,468,233 | 11,612,335 | 855,898 0.821 10,233,259 | 9,530,784 702,475
9 13,079,393 | 12,117,666 | 961,727 0.801 10,473,041 | 9,702,959 770,082
101 13.690,550 | 12,589,796 | 1,100,754 0.781 10,695,036 | 9,835,128 859,908
ERL 90,749,625 | 96,023,663 | -5,274,038

1NAT N UNUARIUIUKI SVC 2z 1d

SvC =

(90,749,625 -96,023,663 )/ 96,023,663 )*100

-5.49243535

1NAT N UNUAIRIUIUKI SVB a2 1d

SVB =

(90,749,625 -96,023,663)/ 90,749,625 )*100

-5.8116357




ATNMARNUINN 5.2 AUIUAT NPV NOATIAAAA 2.5 % WDINNITIAIEY 5 %
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339 ) PV PV PV
. SIUAUNY | wameuuNy | DF )
‘1.] NaNdUUNU 2 - NaANdULUNU mn@u NANdUUNU
. Naviua qns 2.5% . . -
Navina Navua Navua qn3
1 4,589,150 13,197,023 | -8,607.873 | 0976 | 4477220 | 12,875,145 | -8,397,925
2 9,191,969 9,879,744 687,775 | 0.952 | 8,749,048 | 9,403,682 -654,634
3 9,723,321 9,063,624 659,698 0.929 | 9,029,070 | 8416476 612,595
4 10,524,780 | 9657413.29 867,367 0.906 | 9,534,931 8,749,140 785,791
3 11,166,498 | 10,146,145 1,020,353 | 0.884 | 9,869,557 | 8,967,714 901,843
6 11,808,212 | 10,651,474 | 1,156,738 | 0.862 | 10,182,184 | 9,184,733 997,451
7 12,449,930 | 11,123,606 1,326,324 | 0.841 | 10,473,693 | 9357,903 | 1,115,790
8 13,091,645 | 11,612,335 | 1,479,310 | 0.821 | 10,744,922 | 9,530,784 | 1,214,138
9 13,733,363 | 12,117,666 1,615,696 | 0.801 | 10,996,693 | 9,702,959 | 1,293,734
101 14375078 | 12.589.796 | 1785282 | 0781 | 11,229,788 | 9,835,128 | 1,394,659
ERL 95,287,107 | 96,023,663 | -736,556

NAT N UNUMMUINT SVC ﬁ]%ul@g]}

SVC

NATN UNUMIAUINN SVB 5]811@91}

SVB

-0.76705712

((95,287,107-96,023,663)/ 96,023,663 )*100

= ((95,287,107-96,023,663)/95,287,107)*100

= -0.7729864




ATNMARNUINN 5.3 AUIUAT NPV NOATIAAAA 2.5 % 1IoINNIT I8 10 %
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33U v PV v PV
. SIUAUNY | WameuuNY | DF PV dunu
‘1.] NanNdUUNU 2 - NaANdULUNU 2 NanNdULUNU
. Naviua qns 2.5% . NIvNA -
Naviua Navua qn3
1 4,807,681 | 13,197,023 | -8,389.342 | 0.976 | 4,690421 12,875,145 | -8,184,724
2 9,629,681 9,879,744 250,062 | 0.952 | 9,165,669 9,403,682 238,013
3 10,186,337 | 9,063,624 1,122,713 | 0.929 | 9,459,026 8,416,476 1,042,551
4 11,025,960 | 965741329 | 1,368,547 | 0.906 | 9,988,976 8,749,140 1,239,836
3 11,698,236 | 10,146,145 | 1,552,091 | 0.884 | 10,339,536 8,967,714 1,371,822
6 12,370,508 | 10,651,474 | 1,719,034 | 0.862 | 10,667,050 9,184,733 1,482,317
7 13,042,784 | 11,123,606 | 1,919,178 | 0.841 | 10,972,440 9,357,903 1,614,538
8 13,715,056 | 11,612,335 | 2,102,721 | 0.821 | 11,256,585 9,530,784 1,725,801
9 14,387,332 | 12,117,666 | 2,269,666 | 0.801 | 11,520,345 9,702,959 1,817,386
10115059605 | 12,589,796 | 2.469.809 | 0.781 | 11,764,539 9,835,128 1,929,411
EEL 99,824,588 | 96,023,663 3,800,925

1NAT N UNUARIUIUKI SVC 2z 1d

SVC =

1NAT N UNUAIRIUIUKI SVB a2 1d

SVB =

((99,824,588-96,023,663)/ 96,023,663 )*100

3.95832111

((99,824,588-96,023,663)/ 99,824,588)*100

3.80760392




ATNMANUINN 5.4 AUIUAT NPV NOATIAAAA 2.5 % IoINNIT I 15 %

114

52 ) PV PV PV
- 53“9]1!7!1! Nand LN DF v
1] NandUUNU 2 - NafndULUNY ﬂuﬂu NaRIdUUNY
. Naviua qni 2.5% . 5 R
NIKNA NINNA NINUA qﬂﬁ
Ul 5026212 | 13197.023 | -8.170811 | 0976 | 4903.621 | 12.875.145 | -7.971.523
2 | 10067394 | 9879744 | 187.651 0952 | 9582291 | 9403682 | 178608
31 10649352 | 9.063.624 | 1585728 | 09290 | 9888982 | 8416476 | 1472.506
4 | 11527140 | 965741329 | 1869727 | 0906 | 10443020 | 8.749.140 | 1.693.880
51 12229974 | 10,146,145 | 2.083.829 | 0884 | 10.809.515 | 8.967.714 | 1.841.801
6 | 12032803 | 10651474 | 2281329 | 0862 | 11151916 | 9.184.733 | 1967.183
Tl 13635637 | 11.123.606 | 2512032 | 0841 | 11471188 | 9.357.903 | 2.113.285
8 | 14338468 | 11612335 | 2726133 | 0821 | 11768248 | 9.530.784 | 2.237.464
9 | 15041302 | 12.117.666 | 2.923.635 | 0801 | 12043997 | 9.702.959 | 2.341.038
1001 15744133 | 12589796 | 3154337 | 0781 | 12299201 | 9835128 | 2.464.163
n 104,362,069 | 96,023,663 | 8,338,406

1 o Y
AINATN UNUANTUIUT SVC i]%ulﬂ

SVC = ((104,362,069-96,023,663)/ 96,023,663 )*100

= 8.68369934

1 o Y
AINANTN LNUANIUIUYT SVB i]%ulﬂ

SVB = ((104,362,069-96,023,663)/ 104,362,069)*100

= 7.98988201




A1319MANUINT 5.5 AUIUTIAT IRR I IAUVIBLHL 10%
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599 ) DF PV PV PV
- 533»]9‘]11!7!1«! NANDUUNU v
1] NanouUNY 2 - 9.384 NanoUUNY mngu NanoulUNY
2 MNURUA E;ﬁ'lﬁ 2 2 -
MIHNA % MNHUA NINUA q‘ﬂﬁ
1 4807.681 | 13197023 | -8389342 | 0914 | 4395232 | 12.064857 | -7.669.625
Z 9,629,681 9.879.744 | -250062 | 0.836 | 8.048303 8,257,300 -208,997
3| 10186337 | 9063624 | 1122713 | 0764 | 7783172 | 6925330 857,842
4| 11025960 | 965741329 | 1368547 | 0699 | 7701959 | 6.745.989 955,970
> | 11698236 | 10146145 | 1552091 | 0639 | 7470529 | 6479359 991,170
6 | 12370508 | 10651474 | 1719034 | 0584 | 7222120 | 6218518 1,003,602
7| 13,042,784 | 11123606 | 1.919.178 | 0534 | 6961353 5,937,026 1,024.327
8 | 13715056 | 11612335 | 2102721 | 0488 | 6.692.173 5,666,164 1,026,009
O | 14387332 | 12.117.666 | 2269.666 | 0446 | 6417946 | 5405487 1,012,460
101 15050605 | 12.589.796 | 2.469.809 | 0408 | 6141516 | 5134293 1,007,223
3 68,834,305 | 68,834,324 -19




A1319MANUINT 5.6 AIUIUKIAT IRR DI IAVIBLHL 15%

116

59 ) PV PV PV
“ ﬂuﬂu‘qu NandUUNU DF v
U | wamouwnu | R paneLUNY | AuNY | WameuuMY
. NIHNA gqns 16.876% | s -
NariNG NIHNA NariNG qns
1 5026212 | 13,197,023 | -8.170.811 0.856 4300465 | 11291474 | -6,991,009
)
10,067.394 | 9.879.744 187.651 0.732 7369981 | 7.232,609 137.372
3| 10649352 | 9,063,624 | 1.585.728 0.626 6,670328 | 5.677.091 993,237
4| 11527.140 | 965741329 | 1.869.727 0.536 6,177,606 | 5,175,585 | 1,002,021
> | 12229974 | 10.146,145 | 2.083.829 0.459 5,607,882 | 4,652,371 955,510
6 | 12.932.803 | 10651474 | 2281329 0392 5,073,885 | 4178859 | 895,027
T | 13635637 | 11.123.606 | 2,512,032 0336 4577,181 | 3.733.948 | 843233
8 | 14338468 | 11612335 | 2.726.133 0.287 4,118,130 | 3.335,161 782,969
O | 15041302 | 12,117,666 | 2.923.635 0.246 3,696216 | 2.977.769 | 718.448
101 15744133 | 12,580.796 | 3.154337 0.210 3,310,285 | 2,647,069 | 663216
3 50,901,959 | 50,901,935 23
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masguaamwiilszihunivada

0 o J @
(mm111u:uwmmﬂmsaumﬂﬁn 1 2006)

wnssruaanvddszihaasmsilszihunsuane

(e sinuurinunsosAnsouniiuian il 2006)

v fiend wib (units) anunin WHO 2006
(Guideline Value)

1. anusad@vrauundiiu  (Bacteriological Quality)

uuafdude 81a'la ( £ colf) wu-Twu/100 mi Talwu/ 100 ml
2. arusndimraed-fA@nd (Physical and Chemical Quality )

& Usng (Apperance colour) True colour unit 15
a1 (Turbidity) NTU 5

. 5& Uay n-ﬁu (Taste and odour) - Tifluftafus

aTwy (Arsenic) magfl 0.01
uaatfiou (Cadmium) mafl 0.003
wigu,, (‘th‘m";i._.l;-n-)—_ S L ...mg.ﬂ A | 005 :
"leiglud (Cyanide) mg/l 0.07
o (Lead)— A mafl 0.01
usaw (Inorganic Mercury) mg/l 0.006
Al ion (Selenium) ma/l 0.01
vlgaa"se (Fluoride) mafl 1:5
nralsd (Chloride) mag/fl 250
wvaauma (Copper) - mg/fl 2

wméin (Iron) mgfl 0.3
uuuniia (Manganese) mag/fl 0.4
aailifioy (Aluminium) mag/l 0.1
Tanion (Sodium) ma/l 200
daidm (Sulfate) mg/l 250
Aaned (Zinc) mg/l 3
\olonaudein (Hydrogen sulide) | . mad |  oos 4 |
ttununasidaratuiouun (Total dissolved solids) mag/l 1,000
TuesnTusdluiasn (Nitrate as NO=-) mafl 50
'Lu‘imﬂ‘iu;ﬁﬁimﬁ (Nil:rihe a; Noé-) ) 7 7 7 : ma/l 3

aedtusmeanda (Free residual chlorine) | med | »02

MasnaaTsdiu (Trichloroethene) mag/fl 0.02
wnsmaalsdiiu (Tetrachloroethene) mafl 0.04

M Tnsdafiu-uanand (Microcystin-LR) mafl 0.001
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masguamwiilszihunivada

o o % o
(mmmuzuwmmﬂmiaumsﬂan 1 2006)

uassriuqmuaritlsshaasmsdssihuasuas

(musanuriysosasanisauiiuian il 2006)

Y ivons wuihw (units) awuriih WHO 2006
(Guideline Value)

3. ssedidilosAunaedrdndianiu (Pesticides)

dnmiunaziianiu (Aldrin/Dieldrin) Hafl * 0.03
amaiau (Chlordane) e pafl 0.2
fiait (DDT) Ha/l 1
ana, &6 (2,4-D) g/l 30
mﬂmmnauﬂmuﬂ@:l;;agt;;r;"lﬂd o pa/l 0.03

(Heptachlor and Heptachlor epoxide)

anaivnaaTsiuudu (Hexachlorobenzene) Ha/l 1
&ulau (Lindane) Hafl 2
wvivandiaaa (Methoxychlor) pafl 20
muenaaTsfluaa (Penhwluhpheml) Ha/l 9
4 \esanTmdwu (Trihalomethanes) sum of the ratio 1
aaaTivlad {(Ehhro_fo;l'l, ey mafl 0.3
TusTu'lnasaTsiimu mg/l 0.06

(Bromodichloromethane , CHBrCL.)

TaTusTunaaTslimu mg/l 0.1
(Dibremochloromethane , CHBr-Cl)

TusTuradu (Bromoform , CHBr) mg/l 0.1

5. Audiuanwi¥efl (Radioactive)

ArmusesIndvBuaary (Gross alpha activity) Ba/l 0.5
ArmusasIudadiudn (Gross beta activity) Bg/l 3
NUIHLUE mslsalhuasuanfiasaniasedsensiieadagun i aannduin

* 1mg = 1,000 pg

R ded minii pl bers for faecal indicator testing in distribution systems **
Population Total number of samples per year
Point_sources Progressive sampling of all sources over 3 to 5 year cycles (maximum)
Piped supplies
< 5000 12
5000 - 100000 12 per 5,000 head of population
> 100000 - 500000 12 per 10,000 head of population plus an additional 120 samples
> 500000 12 per 100,000 head of population plus an additional 180 samples

** Parameters such as chlorine, turbidity and pH should be tested more frequently as part of operational and
verification monitering.

GoramaunmdausAndnIaR nadharsiamnimd (bwge_div@mwa.co.th)

a [ 9 A a 9 a I'd g’ .
Glﬂﬁ@ﬁﬂﬂﬂ']ﬂ‘ll@u“ﬁlwylﬁﬂhlﬂﬁ NBIIUATICHAUNTWUI (twgc_div@mwa.co.th)
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