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ABSTRACT

The Metropolitan Water Works Authority (MWWA) is a non-profit-
making organization. Funds management of the organization is of great

interest,

Owning to the growth of population, the KMWWA has to face with the
ever-increasing demand for more water supply. As a result, the Master
Plan, a long-ferm project of 30 years, was set up. The purpose of the
Master Plan was to present estimates of population and water requirements
up to the year 2000 and to recommend additional water supply, treatment

and distribution facilities. It comprises three stages of operation,

The main purpose of this thesis is to examine the fundé management
of the first stage of the Master Plan dufing‘fhe fiscal year 1977-1986.
The first stage of operation is composed of twé phases, namely, the
Fhase I project and the Phase II project. The study also reviews the

investment expenditures of the two projects and the pipe replacement



procran, sources of funds and the considerations in choosing them, and the
U

analysis of financial position of the MWWA.

From the study, it is found that most of the funds employed are
financed by long-term loans from both public and private sectors., Evicdently,
the costs of loans from private sector are higher than those from public

sector. The government also provide funds for the MWWA in terms of subsidy

and equity.

For several years up to now, the return on investment of the MWWA
has been unsatisfactory because of the increasing costs of operation.
Believing that a higher price of water supply would be able to improve the
situation, the MWWA proposed a new price to the government for approval,
Although the government has actually let the price to increase, it is still
lower than the proposed price. This may be attributed to the fact that the
government would not want to put too much constraint on the people. Therefore,
the MWWA is still facing with a loss since the price of water supply does
not cover the operating costs per unit. Consequently, the return on

investment will inevitably be off the target.

To sum up, the Fhase I project was undertaken at a loss. If the
MWWA is not able to improve the situation, it will undoubtedly affect the
Phase II project. The acquisition of funds from abroad would be more
difficult since the financial institutions such as the IBRD and the ADB

has kept a close look upon the operation of the MWVWA,.



This thesis submits that it is required that the MWWA develop
its internal management in order that the expenses may increase at a
slower rate. loreover, the government must urgently assist the NiliA
in seeking funds both locally and abroad and in permitting the increase
of the price of water supply as has been proposed. This would be necessary

and would certainly benefit the operation of the MNWiid.



-~ a
NANT TUL TN

! LI 4

UlﬁUﬁWﬂTﬁﬂﬂTﬂUﬁﬂUWT ﬂmﬂﬂ1QﬂQﬂDUUﬁ?ﬁUﬁﬁﬂﬂﬂUﬁGUﬁﬂﬁUQWUﬂUWUﬁ

QUUU ﬂﬂPmﬂuBJﬂ ﬂﬂ?ﬂﬂﬁ ﬁdlﬂﬂﬁﬂ?ﬂﬁﬂﬂﬁf??ﬂ 1Fﬁﬂ t?ﬁﬂﬂﬂﬂﬁﬂﬁ?d?ﬁﬁﬂﬂ?

Wﬁdﬁiﬁﬁuu uqlWULﬂNTﬁﬁﬂ Lﬂﬁﬂﬂﬁﬂﬂﬂﬂﬁﬂ@ﬂ?ﬂﬂ?ﬂ? U1 Waz2enNIUALHT S am

] [ g |

aquaQWaUﬁauﬁﬁaﬂtq?1iuLuﬁu 1mnna nlﬂﬂfowua~un1ﬂ1wuquwuﬁﬁuu§1w5ﬂti?

ﬁﬁ?dlﬂﬂ?ﬂﬂ P?Uﬂiﬂulﬂuuidlﬁuﬂﬂﬁﬂ“ﬁQWUﬁﬂlT?ﬂﬂQUlﬂUu ﬂﬂ%ﬁ%ﬂfﬂﬂﬂ?ﬁnﬂﬂu

I v 1 4 1 4 l i ]

nic ﬂmﬂﬂUUTHﬁTua l?ﬂﬁﬂﬂﬂﬂﬂﬂqudﬁﬂﬂﬂ?UQﬁua ﬂﬁ?lﬂu, grind ATz uua IUUU

IUV

29901 7T 21 UA THAY S m1w1wﬂ1quf1uuaﬂﬁunﬁsTMﬁauﬁﬂﬁq . Sudutsluntlunag
"

wﬁquﬁuwuﬁu

] 1 4

<
BUN UlﬂﬂﬁqﬂiﬁﬂﬂfﬂUﬁﬂUWT ﬂNhR‘ﬂiTUﬂﬁTﬂT??ﬁWUﬁUﬂUﬁ ﬂﬂ

vi

‘o
#AANTAIITUANIT ﬂmmﬁﬂﬁﬂ, Tﬂﬁﬁﬁﬁﬂ?ﬁ?ﬁ?ﬂﬁiﬂﬁ UUUﬁﬂ uﬁ'UﬁﬁﬂﬁﬁﬁﬂTﬂ?ﬁTU

ﬂsuuw ﬁUﬂU1dﬁ W1ﬂﬂTMﬁﬂ11Wﬂﬂuua uﬂTZQWUﬂUHUﬁQUUﬁ1“Uﬁ1ﬁUlTUUTﬂUﬁUUTm

1 ! ] ! Ivi ¥

feiu uas ULﬁuumaﬂauwi ﬂmtﬂuﬂUﬁqaqﬂawn ° au Al enanul ui el
(’

ﬁﬁﬂlﬁﬂﬂuﬁ:lﬂuuTQUﬂﬂﬂﬁquﬂﬁflﬂUU?WUﬁﬂWNﬁU ﬂﬁﬂﬂ?ﬂlWﬂUUﬁﬂﬂimtﬁTﬂ ﬁqﬂﬂﬁﬂq

]
Tauaznralunaonun

v vy 11
. &
Wﬁﬂﬁﬂl%ﬂﬂﬂﬂﬁﬂﬂ?m Qmagm ﬂﬁﬂgq uﬁ:ﬁmﬂﬂlﬂ@ R K Wﬁ?ﬁqﬁﬂﬂiwuw
Y
'

- - 4 . < ¥ -
uwawuwuﬁﬁﬁtIWQaquﬂﬂ1Uﬂ

- ¢
Tanwsru  ganauun



P L S NN LTl e e v e v e e seae e enensesnenneneneneneensnneennns

TSR obate e WA L1 PR

R D UL L

AN T TN T AT Tl 0t et et eeeneoooneesososeenennnonnnennnennss

a3 aEe B VAR Eake I 15 - 3 I et neaa

]
-

UV

1.

t -
R DA TR N E AT SRS E 8 fo WG 0 ke Tt V

¢

LU e vt e et eeeeesonsosseeeessnessennnecsonsannsoeonss

-~ | -
’)ﬂ:luj:&‘;\‘.’f‘f:hqf‘l’]iﬂﬂhqlon.-o.o-n-..n.ao--.-u.ooo..

1

. Aas . - )
PR TE S RINR TR0 ol SRR TN NSRS N I ) R e [

[ 4
[P

ol T . - 4. Qo
uis iU H‘fljvqr.fﬂfﬁﬂa:q']??l--.....-..........-.-

1 4 1 2
2. ﬁaqunaqnwiuﬁﬂ5:Uwu;:Tﬁ:QﬁﬁiaqguUQQﬁqﬁﬁisﬁw;riﬁ

-~
ol

e

U T2 AT T AL AT A e e e e eeeeeserennnsnnannens

TnfJ?ﬁiﬁ?:j;qﬁwﬁﬂﬁiiziwuasnaaq................

ﬂﬁij?uugq7vﬁﬂiﬁ7:iwgfirauqnw;ia:quiuu:uﬁﬂ
5:“:”’1’)---.0.n--n-.n.-.a--n.oo»ou.--....o-o-o‘
)
AT T AT 2L TN SN WaZ20ULannN

] 1 4

ﬂLﬂT’]q.l'..Q.....'l'0.....-.'0..‘.'0...0'.

)

TﬂTQ?WTHUUNEﬂf:U:nfﬂ;Udﬁﬁ;Q Lasgoultdionng

! 1 4

MO T AN e e teeeeoeteesooeessnoesoncsassssnssss

]
Tﬁf@ﬂﬁ?&tﬁﬁﬁﬂf:ﬁ:ﬁﬁ@@- ----- S I I I R

Tniqﬂ15f?;igaf:uuu517:ﬂﬂ WITITULITNNINIAING .

5 N
: CAE et
SRRV DD JU

e

-
whd ek

Lo

o

()]

11

12

15



3.

6
7t

WHadu70901 9

v

YAUr THaIN.

N PR R I 1 P

I v
TruunTasuUn Uz

/].0-ooo.o-"oooiooo'toc.l.

y-a -
SLQUthqzufﬁQLGU?UTLGﬂWTjT:ﬂﬂuﬁTﬁGUQ--‘------

A\ d

ﬂﬁfi;LGugum:qnwfﬂi

e

- 9
PRI E QIS ICHERRER G

..

l"

A‘Jhi"ngl’)\]ooo-co-cn-oooooo-

NATYTzUANU LE Ter T S LuUUEEn

TSU:‘_"]'J.................--.-.o-o.-..-.-..

(]
R ERELETL:

[

TINTTUTUL TILUY

1

cRTzyzllIn

%’J\}LLjnauoncanun.-uloooocvolo--loucnoo

5ﬁﬂ?ﬂﬁﬁﬁuiﬂidﬂﬁiﬂ?uﬁzdx NI TN

”’}\deqonuon-l.o.loclaoto.locno--o.'.

$1L30AN L F

! l y

JaniiFJUEQE

v

I
|

CUUNTLTZL e e e

WUWWJl.AﬁWT:yuL\Uﬂv1Ulh7¢ﬁﬂ7&d¥u#.......

P 1

1 4

unsuse

HAUATHE I e oo eoneeoe

<
fi:ﬂlUUT’]U’VqUG\]L”]u- @ e 00000000000 000

&

FUT\LUU 'LJW'TUF’H"L.'\]q.«o.-....-.....

nquu

1 4

Y
ID‘JH‘JL\juﬂ-.coon.ooa.-.nooaa.

"
AT T Z AT UL AU TEUNG e e v v e eennennens

a | -
d“Au3aeﬁﬁiﬂ75hﬁuﬂiﬂﬁdd;.................

Y
l
~

Wi agunqu?uSWﬂqt.........;...............

uﬂaqguywuuaﬂﬁ?ﬂqf........,...............

Y

l‘J‘—i:l:r“oouocn.o'onaitoo?‘o.ll'..lo.ll'l

a @ o o 4
LUl UnLOUUL:

® e 0 000 00 0

e 0 60000000000

26

32
35
37

37



| o]

!
g1ty (M)

4 v
uni W
Launf T E D 39
tGugwfiuqa?nuq.................... 39

tqunwn?nﬁ:ﬂf ﬂwwﬂuqtao............ 40
nqsw?qrmqnntaananquutqunwnwanﬂs.ﬂqﬁnuWLaa. 42
naaéﬁq............;.................... 42

AN TN LU U e e v eeeeenenonnonecncncnns 43

HANATRANTU Y e e e eroenoneenennenconsncnos 43

- v o ¥ 4' > -
uagt \N'»"IU?']ﬂﬁﬂ’]lJUl aug LWﬂTﬂTQﬂ’UﬂTUUEQﬂ?ﬂ’W

ﬂs:ﬂ’]LLuu“En’:u:urn...I.'O‘...'..'I....Q.... 47
L]
TR TN T LU AN T ozl T NTIIUTN e e oo envnnnne 47
(] '
TrTanaTuuumanszus uinﬁaowaae............ 47

uanLquwqunﬁnﬁuutquntwaTﬁiqnﬁfﬂiuﬂiqf D
ﬂT:ﬂ’]..........ll.l.....00".00......0‘.‘.. 48

- ¢ '-& ,a
nﬁfutﬁ:q:uuuaqmuqua:nqrﬂﬁtau@unﬂqanﬂs:ﬂq

L

uﬂ?“ajq...........".'-.'.......‘.......... 53
- ¢ .4' Y
n’]”)tﬁ?q:“u“aqwuqﬂﬂ\Jlquu‘ooooouo-o-.ol 53
- ¢ Y a
ﬂﬁT?lﬂtﬁ:“ﬂﬁ?qﬁlqu?u................... 54

~ 4 vv( .4‘ i e
N173LATznA AL 90 Juna siuitaszl g llee ¢

Y -
tquyumaenﬁfﬂr:ﬂquﬂfnaaq...............; 54
t 4
4, anaaiﬁQLqunuua ﬂumuﬂaQtqunumaqnqsﬂr.ﬂqunsnauq. 75
Tﬂ70a11QMﬁqnqrtqu.......................... 75
- [ 4 - i [] v o
Tﬂrqﬁsqeteuyuua:ﬂugumaQLauvuluaunqquﬁuun... 84

ﬂﬁfﬂT:UﬁmﬁﬂiﬂUﬁﬂﬂnuwuﬂﬁ1advu36dﬂﬁ?ﬂf:ﬂﬁ

O
™

uhf“a’)\]oco-.loc-oo-...ocoo-olnonl....q.....



[}
dn1iy (f1)

L 4

4 ‘
umm WUl

L4
S, ﬂﬁTa{ﬂfﬂzﬂﬂﬂQﬂﬁ713UﬁﬂQﬂﬂ?ﬂ?:ﬂﬂﬂﬂ?“ﬁ?Q............... 95

- ¢ 1 4 ’U L 4
ardtarsmuu lunlndlsdnsasavazenedsiu. . .oooeee.. 110

(v
DT L AT AN ATAEIUNAIN AT LIt e e e eovooencnnnsoncases 114

5ﬂ7’]ajullaﬂQﬁﬂq“ﬁa30l.C..oO.olc..oo......ro-.. 116

S ATAAIULANNAU T TONIN LUN A TR L AU M e e e e e venees 118

!
5ﬂjqa1uuanQﬁanLéUQQnoto.l.oo-oconouoooooc-o 122
!

ﬁﬁiﬁﬁﬁuuﬁﬂQﬁuffﬂﬂﬂW1UﬂﬂTﬁﬂﬂh1T.............. 124

v o ¢ - [} '. LI 4 >

6.  MIMTUNUTIEMEATINNIAEAUNUNAT LT UAZAUNUII e e v veevs 135
- 'id .. 4

NITLATIZHAUNUNAT LAAUASAUIUTN ¢ o v eeenvaanneenns 135

v - - p ¢ g ¢ -
awxn@ﬁﬂqqugtau ua:ﬂﬂiﬂiuﬂzdlﬂﬂaﬂlﬂﬁTlﬁﬂﬂﬂﬂ?é@lﬁﬂ139
- -4 ' . - ! [
ATl Tun L RBuLanIeTa IRl T (mﬁﬂvu) gwﬁ ﬂanqrﬂiuﬂgq
- t 4
ﬂ?uqmuqﬂqﬂtiﬂl..l.'.'.‘.........0..0..0‘.'..0... 141

1 4
70 azﬂua:ﬂﬂtﬁuﬂuu:......l.coccl.o.ulo.lo.oooo.o..uocﬁo 145
Ujimq1¥n$u0oooo-o-ctouuouuooctloo.oaoo.nlo...o..t.oloa...coaco 155

ﬂQﬂuu')ﬂ...-..-oo.a......-.-.-o-..-.o--...-.....-.-------.-.-. 135‘

]JT:‘)ﬂ.OO.l..ulo!0.0.......0olO..t...’l...:lnooootoniit..0...'. 165



3-10

3-11

3-12

3—13

3-14

IR TANTANUTENBY

' 1 4

uﬂnqnﬁruﬁﬂua:vqudﬁmaqnwrﬂr:ﬂwuﬂfuava...................

vy |

nwfﬂi:uqmﬂﬂntﬂquuaqUuﬂaqnwrﬂizﬂquﬁfuaao...............
£ 3

N TU T2 UANAEN LDEA L TUN TN TUTZUNUATHAI e e e e v eennnnns

NREMIEE uqmlnnauﬂutqunﬁaqnwiﬂf~ﬂquﬂiua7q.................

nqrtUTUUtwuuaﬂfqﬂaﬂtuuua ﬂanwquﬂunﬁfntau 20 aquturnm

o

ﬁ“sionu.Ilol'ooco.ooooo'nco--o'.oo.lo‘.oooo'o.-.clloooo

uﬁﬂﬁlQﬂu1ﬁﬂﬁTﬂUUﬂﬂdﬁﬂ7UUﬂﬂ7lQUHﬂQﬂﬁTaQWﬁ1ﬂ1ﬁiQﬁWTuLU\ﬁﬂ
Tuf_l-llfﬂ‘ii’)\]llfﬂ............-............................-
4 V‘ [ ~ o~
uﬁﬂ@lQﬂUiﬁﬂﬁTgﬂUﬂﬂdﬂﬂﬂUUﬂﬁTlQUﬂﬂQﬂﬁTﬁQTQWUIﬁ?Oﬂqiutuﬂaﬂ
I []
T:U:Llfﬂﬁ']\]ﬁﬁﬂ\’..............-......o..;-...............
‘. V~ e - ~
uﬁﬂQLQﬂu1ﬂﬂﬁ?DﬂUﬂﬂQﬁﬂWUUﬂﬁTlQUﬁﬂQﬂﬁTﬁd?HﬂUﬁﬂTdﬂﬁiﬂiuﬂ?d

T:Uljv]aﬂizﬂqnlo.00.00‘0.0!00..00.!o-.-n-co.ooo.ot.oloco'

quuaﬂquuaoﬁmﬁﬁﬂqtiuwu DU TZUAY 252025290 s e vencnsncces
'l
ouuaﬂqumaqwuﬁmﬂQLauwu Tﬂﬂ?ﬁ Common-Size FercentagCesessse
quuaﬂenqsﬂﬁtqu?u DU T2 UYL 2520=2520 ¢ eeseseceacnnseons
*-\_ % - -
auuaﬂQﬂqsﬂﬁtququ 10877 Common-Size Fercentastesseeesesses
- -
aupatlTouiivy DU T2 UL 2520=2524 00 eneeeeresennnnnacons
quuiﬂuwuqua,ﬂﬂlﬂaaqt wpu DU T 21 2520=2523 e eeeeerens
- -
uatuaumaqquuﬁﬂqwuwuazqﬁﬂﬂﬂaqtqu?u JeutTzunn 2520-2523..
1 4 v
uﬁﬂoiﬁiuaiwquqnqiL3uua:1ﬁ1ﬂﬂaqtquguHQQﬂﬂfﬂisﬂﬁuﬁiuaaq

1Q L’T U’]m 2523—252300000501;0o-ob‘.noulo.noootno--‘o-.-.

46

49

51

52

57

60

63

64

65

68

79



-
AT

5-8

5-9

5-10

IUNNTANTINLTZNAY (M)

t 4 t 4
uaﬂqiﬂiaaiquqqnqsL3uua:1ﬁ1ﬂmaaliugumﬂqnﬁfﬂr:ﬂﬁuﬁtnaqe
ﬂQUﬂT:uqm 2524-2529........l....l.l................".

i 4 - ) 1 4 -
uaﬂQTﬂfqaiﬁqtquguua:uuaqﬂalﬂnaatquyunwfﬂf:ﬂquﬂsuaaq

ﬂ\]lﬂJT:uqm 2520—25290000'..0.......".0........'0......

L 4 ] I 1 4

uﬁﬂQﬂugutEuaqvutuﬁunqquﬁuﬁnﬁaqanﬂf:ﬂquﬂiuaaa.........
qunﬁ17m1ﬂ§u DALY T2 U 2520=2529 4 v e e v eennsenconesonnns
. - -
QUﬂq‘liﬁqﬂvulﬂiuulWUUl.'.O..O0-.-uc.....c..ono.".cctl.
QU?aﬂQUﬂj‘:U’]m 2520_2529...'........................'..

- -
qu?alﬂjuulmﬂu.'.‘..I'.‘I...l..l.l..".......-..l......

'
UAANEATAIAIUANIHAGDITAINNTUTLUAUATHATIN e e v et nveneannnnns

]
LARND ATAEIUANT TOAW LUNA TR L LI 22 9D T T2 UNUATHAN. . . .

LARD AT UANAN L AUIZEINN T TZUAUATIAIY . e e eevevonnnnsnns

LAY ATAEIUANT TOAAWLUNA TN L T29 90 TU T2 UAUATHE G e e v e e s

]
(v} v -
LARYD ATAAIURTINATLILG 2 L JULABUATARULAUTRINATUT 2 UURTHAY

ﬂw'ﬁO 2520—2529I..t.l’l‘l..'l.l.‘..l....l..00..'..'..

LR IDNTIEIWIAINATL U2 NN T T2 UAUATHAYY Tl Tz U

2520-2529.l000a00000!-'.0.0...-l...'.lll.u.t..‘l.'ol.-

! L |

. - 1 .
LANIAN LT3R L LUUga N T TzUAuA a9 Tyl Tounu

2520—2529.....C..."...l...l.-'...u..t...l.l.l!l.ll.l.’

¥ v v

!
uﬁﬂﬁﬂﬂWﬁ?ﬁUﬁﬁlau41ﬁlugﬂﬂﬂQﬂuvuﬂﬁTUﬁﬂua:ﬂuruﬂﬂU........

WA

81

96

99

102

106

115

117

123

128

132

134

135



4
LUUNNN

2-1

3-1

3-2

TrUNITULUAWY TZNa Y '

t 4
wiI
- .V s
WAN U TUANN TUAMM 2N TU T 2 UAUR THA AL LUA AN TS HZENT « 23
| 4 vy v
WA QU TUALAIM I T L TN ALEINA T L UNA T LA MiNTe
3
a1 U TzUquATHA 90 9T 2523 e eeccccnncessosssssncnccannns 24
u. o~ - - 4'4
HANIARAIUNITIANAT L IUNUTDIN NN e e e eeannneeennnnn. 72
1 ! )
uanqaﬂaaunqiwnﬂqr13uvumaqnﬂiﬂi:ﬂquﬂ7naaq T2
[]
-
JUUTsu 2520-2523 TﬂUluau........................... 73
t 4
ntqwuaﬂqnwrfuLﬁuwuua:nquﬂt3uguﬂquﬂr:uﬁm 2520-2529. .. 74
[] []

1 »”
ﬂTﬁﬂuwQIﬁTQﬁTﬁQWﬁQﬂﬁTlQUﬁﬂdﬂﬁTﬂT:ﬂﬂHﬂTMﬁ?Qlﬁaﬂ 2 TN

0] 2520-2523 UAzT 2524252910 nnenirnrnrninennnnnns 83



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ



