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Q U E S T I ONNATI R E

This questionnaire is very important investigation to make the bhasice

plan for the project of the Japan-Thai Water Technology Training Center.
Therefore, detéiied and concrete answers accompanied by sufficient
references concarned arTe requnred in urder to understand the basic ldea and

present waterworks condxtxons of the Thai Side.

NOTE:

‘(H + ?)—4>unified ahswers by MWA and PWA are required
(X, P)-——raspectlve answers by HWA and PWA are requ1red
( P )---answers by PWA are. required



1. Importance of the Project (N + P)

(1)

(2)

(3

(4)

(5)

Relationship between the Project and the Relevant Development
Plan ( e.gx. National .Development Plan, Regional Development
Plan etc.)

Administrative situation concerning economic and santtary

policy related to the development plan in Thiland.

Utilizatien Plan of:Technical'Traszr
How to utilize and reflect the results.of the technical transfer

to the future plan.

Priurity: _
Priarity of the project in Thailand

Urgency

Urgency of the Project in Thailand.

Advantageous Effect

Perspective effect expected by the project on the waterworks

‘development o1 sanitary:improvement for the people.

Target and Plan of TechnicaE.Coﬂperation (1) M+ P

(1)

(2)

-Function of the Japan-Thai Water Technology Training Center

( hereinafter referred to as "Center”™)

@ Training térget by long or short term, and major

classification of the technical courses and §early Progranme

Institation of training courses

Contents' of the training courses propbsed.by.the-Thai'side.



(@ Name of the courses should be listed up.by yearly basis

‘@ Target of each course

'@ Number of trainees of each course

@  Curriculum and syllabus of the courses

® Teaching materials used

® Screening method of trainees and level of the trainees

@ Edﬁcational and technical level of the trainees

@ 'Durﬁtion of.training_ | '

@& Number of teaching stéff and their épeciaiities, puét and
their ]avel

@ Number of staff working for course management

() Treatment of the trainees who finished the course

i@ Total and per capita training expences

i3 Certificate of gfaduation

(3) Cnurses far technlcal coﬂperatlon
Technlcal copperation flelds af (2)- tralnlng cources allol ted
fnr the Japanese exparts and their reasons.

(4)Y Utilization plan of ﬁhe.trainees after traininz

(5) Hethod for follow-up or re-training of each irainee after their

training.

3. Target and Plan of Techinical Cooperation (II) (M + P)

The same questfnns from 2.(1) to (5) concerning the Sub-Centers.

4. Details of the Training Presently Implewented

_ (1). Betails of training last three years {p)
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(@ Name of the courses should be listed up by yearly basis
CD Target of each course

® Nubnber .of trainees‘ﬂf each course

@ Contents and syllabus of the courses

® Teaching materials used

® Screening wethod of trainees and level df the trainees

(@ FEducational and technical level of the trainees

@ Duration of training

@ Number.nf teaching staff and their speciaiitf&s, post and

their level

2

Number of staff working for course management

@ Treatment of the trainees who finished the course
(2) Outline of the training facilities ( P )

® Location, area, and number of rooms.

@ Type énd'numhef of equiphed materials for training
(3) Budget for last three years ( P )

(4) Insufficient factors items and reasons of presently implemented

training and matefials ( , P)
(5) Sitvation of the training in PWA ( P )

® Situation of the training center and uyganization structure

@ Hanagement of'tra]ning centré

5. 'Plan:of the Trainees and Counterpart Personnels - (N + P)

(1) Details of the expectant trainees



( Differences in number,” speialities, and level between MWA and
- PUA | T
@ Defails of the interchange of the staff between MWA énd.PwA
and possible influence by the interchange to the training .
cuﬁténts .
()_ Targets and purposes of the interchange of the staff belween

K¥A and PWA
(2) Tfaiﬁing methed for thé f?aihéer respectively by training course
(3) Details of cnuntérpart personnels
€y Nﬁmber, educatidnaj I§§ei, and teﬁhnical level of counterpart
personnelS in HWA 0r PWA |

® Training plaﬁ‘of counterpart personnels in KWA, PWA and in

Japan

8. Preparation of Training Curriculum (¥ + P)

(1) Time and method for making curricum and syllabus

(2} Time and method for making textbook and other references

7. OTganization‘and Hanagement Procedures of the Center (§ + P)

(1) Organization structure of the Center
@ Organization structure

@  Distribution and nuwber of staff of KWA or PWA
® Staff category and field
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{(2) Orvganization of the board ef directar

® Rele of the board of director

® Hembers of the board of directar

@ The position who is résponsihle.for the final decision

@ The position whe is responsible for.appo}ntment and'disﬁiSS of

‘the staff

(3) Organization of the joint coanmittee

D VRoIe.ofqthe joint committes

@ Henbers of the committee

® The post who is responsible for tﬁé final decission

@ The pést.who'is responsfhfe for appointmeqt and.dismiés af the

staff
(4) Director of the Centre
® Rele of the director of the Centre
@  The position who is responsible fer appointment and dismiss of
the staff of the centre
{(5) Staffing plan of the Center
@ Staff category, field, and nuiber =

@ HKethod for inspection, maintenance, cperation, and repair of

the training instruments

Project Badge%ary Plan M+ P)

(1) Implementatfon plan and budgetary measufes of the Center

.@) Total and yearly budget available for technical



cooperation

@ “Tentative séhedufe of project imp!émentafinn and time for
secﬁring request of budget

@ Persomnel cost per person, average personnel cost, total
runnig cost including administrative and managerial

"expenditure
(?) Ezpenditure of budget

') Share.rate and methad cf.the expenditure of budgel between HWA
‘and PUWA : _ '
® Anount of the possible egpénditure:

Prospect of the possiﬁi]ity to expend the budget in future

@ How about on a self-supporting system?

9. Infrastructure around the Site (1 + P)
(1} Center

fD 'Locatibﬁ

(5 Geographical map

@ Topographic map

@ Geological map

® Shape, size énd-situation of the site

) Electricity'suﬁplg, water suppfy and drainage situation:

X)) Situatibn and capacity of te!ephon'cirsuif
(2) Sub-Center

Same question as (1)
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0. References to Adwinistration and Hanagement of Waterworkes (P)

(1) Laws and regulations
@ Laws and tegulations refered to waterworks
'C) Water supply regulations and rules
@ Laws and regulations refered to construction

(2) 'Organi2étion
@© Organizatien and working staff members of the major waterworks
@ National and regional administrative organization (concerning

the project)

(3) Management situation

0 Statemenfs of budgets.and abcouht$

® ,Annﬂal'aqd;monthlg hanageman{ teparts
@ Water rate lists |
@ Hainténance'cgst

11. Present Situation of the Waterworks Facilities (P)

(1). Situation of the presantly implementing facilities
@ Situation of the facilities by each waterworks

@. Total population, water supplied papulétidh, water consumbtjun

by each waterworks
(2) Prospect of the future waterworks facilities

(O Prospect of the future waterworks facilities by each

waterworks



_CD Proépect of the future total pdpu[ation, and water supp!ied'

populaion, and water consumption, by each waterworks

(3) Parification facifitiﬁs by ragioﬁ (Northern Thai, North-Eastern
Thai, Kiddle Thai, Southern Thai) and major worterworks

‘® Size of the facilities

Kind ef the raw water, intake amount, and wate; qualify

®

-3 Water intake faciiitiés {type of pumps, Number hy capécitg)

@ Purification system
. Sédimentafion system
Fiitfatidn system
- Pump tyﬁe
- Electric power receiving systen
- Used chemicals

Target vater quality by the water treatment
(4)  Water supply and distribution facilities by feginn

@ Haterials and lengths of the pipelines (by caliber)

®

Method of flow rate control (including pressure contrtol)

® Installation cendition and functional condition of
water-meters _ _ _

@ Actuél condition of the amount of the water supply, leakage,
and unknoﬁn water ..‘

)] Pfepa;ation conﬁftinn of drdwings_

® Existence of the booster pumpé,and.their instaltiation

conditions

12. Manageament System of tﬁe Facilities (4 , P)

(1) MKanagement system of the purification faqilifies and pumping
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(2)

(3)

(4)

(5)

stations

@

@
@

Manned or unmanned
Automatic or manual contro)

Kethod of feediné chemicals

Management.sysiem of the water supply and distribution facilities

&

@

ey

3

“©

Organization and number of the staff
Feild of occupation of the staff

Prov1d1ng method of the mach'nerles for maintenance

Leakage and unknown water

@®

®

HKethod of detection and inspection system

Method for repair

‘Hanagement and maintenance system of elecirical equipments

@
@

Number of staff members
Providing method of the machinetries for inspection and

maintenance

Management system of water quality

®

Water ezaminatfdn system (n&mber énd educational level of the
staff) | | |

Hethod of water qualfty manageient through water purification
precesses ) _

Hetlhod of water quality.coﬁtrﬁl of pufifieﬂ‘ﬁater

Water quality items énd number af times to be ezamined
PreSeﬁt_actual water quality items and thelnumber of the times
for exaﬁinafion

Methed and locat:on for water quallty examlnatlon

Peraratlon and maintenance neasures of Water qualtty data
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® Haintenance condition of water guality measurement equipments

13. Existing problems in

KWA and PWA (M , P)

Itemize each problenm

(1)
(2)
(3)
(4)
(5)

(&)

(1)

(8)

(9).

(106)

Problem§
Problems
Proﬁyems
Prgb]ems
Prob!émé

Problenms

about
aﬁout
about
ahnut;
abouf

about

facf]ities

Problens

Problens.

Préﬁfems

Problems

about
about
aboutl

about

waterworks maﬁagement

planning

design of purification facilities

désign of waterlSupply ahd:distjibﬁtidn fﬁcilitfes
maﬁagemen§ of purification Facilities

management of water supply and distribution

execution of various facilities
contral of water qualitj
water supply meters

maintenance techniques
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[PROJECTS IN SPECIFIC AREAS| : )

Flgure showg losn smount
Unit: Mlifion Yen {MHlion Baht)

Services) $40 L9} Mee Kusng becigated
Agricullural Qevelopment Projrct W38 (1))

~———= Phisenutek-Danchal Highosy Prefrct
&, 108 [281)

’-—m—- brrigation Developwent Project {Enginearing

: Chiaﬂngmai wWaler Supple
Lipanvien Project
Veske {108)

it Birinil Powar Projacy
Tl {nd)

Hem Phrom .Hydrnlttlrk Freject
1135 {104)

Khon Kaan Water Supply Expansion
Froject (Enginearing Servican)
169 | 14) L

Makhon Aatchaiin Waler
Supply Enpantion Project
tEnginaering Servicus)

Uppar Quog Yal Hydro Fooar
1 Al

Prijact (Enginazeing Services)

7% (30}
Lwa Dom Mol Power

Dustrinbution Syyiem
Frojwet 411 {us)

N Lzm Dom Mol Hydrg.
ion ydre
Cantral \Rag eleciric Project
_ l LEM 1123
Tia Bod Chao Men Hydroslecirk 0 .
Project
1,000 (1,181}

Irrigatien Development Projact (Engineering
JServicer) 390 [¥0):; Koang Khoi-Ban Ma
Z Pumping lrergaiion Fropect Mo {35

Chae Phys brrigated Agriculiursd

. Davetopment Project 2,830 (183}

Lowar Quse Yai Dille [Enginearing Servicas) 138 {16}

Regulating Darm Projecl : : :
3.any [363) lrrigation Development Project tfngintarlng

Sarvicas] Y8b ¥4 Hong Pla Ll Dem Project
: ize (13}

“Asilwsy Carr Procurement Prepcl
5300 |08}

1 k290 Cosal Matar Pipabine Systam Project
The Phua Phin-fharthelung 4,500 pas
Highway Projec

3,408 {am))
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D {Enginresing Sarwices}) 1,708 L1
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g Ea Yak Sre Krathizm-Kssthanaturt
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V102

Kang Krochan Hydreslectiric Project
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Fowar Plant 5|rg- Prajet)
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Supplied Total Popula- Capacity of . Ration of
Year Area tion in Facilities ' Service
' C kit ) Service Area (i day ) Pervasion (%)
4 . 0
h71976 2§fen 2,{69,000 B 1.300._00 -
1982 280 3,200,000 1,967,000
1985 485 ©05132,000 2,118,000 85 3
1990 670 6,530,000 3,100,000 92.7 N
_ S SIS
2000 835 8,114,000 4,500,000 9461 _J
-

* Demand Projection
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HAhEs( Sam Sen )
K5 .

b 227 ( Thonburi )
K 4

/X4 s Bamg Khen )
3K B

BHF (#1804 )
R AR B
fﬁ%‘?}(}\l‘ﬂ

FKE RSB

610,000 120
190, 000 =,/
800, 000 u2,/H

| ;154. 000 13

280 knt

2, 000, 000 A

6395

B < o ok B RRAT T

Stage — { -~ Phase -~ 1
Stage — 1 — Phage — Il
Stage — 2 '
St.agef"-'i'.

Final Stage

A =
[ | al .

800, 000 ne/B

400; 000 w2 H}
1,200, 000 2,73
1, 200,000 2/
1, 200, 000 w13 |

4, 800, 000 w2, H

B MWA 3 K5

2000 5
#’é?}{Iths:‘i'(knf) 825
#BAn (u, 600/\_) 10, 000
1A Bk () 482

FI S8k 55 (1,0000MD)| 8, 758
B AR /KEL(1,000CMD)| 6, 400
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HICRHELE D b, _ _
1 =1 [EEKEHRED 107 7D (1981 ~ 1990 4F ) I B3 & I8 © H B2
10 4 SERHIIC A L, 2 4 BUTF R B0 2 K D BUR & 1981 560 40 % 4 & 1990 421k
95 %, DA D 5 FHALHS & & aHEE LT,
LA L, 1984 EB7E Tk 50 %2 F e 2 AL ML T 0, 10BLLTFO AL
Community A E5S+ 5 K % @I L T B,
1L—2 10 74EFHIENT 2 PWAOHE
ﬂ&,mmﬁA®A4ﬂHWAéﬂ%&&ofbb,SO%ﬁFWAVZ?A®%K@§ﬁ
TWnb, _
BHAKORD Th b,
1—2—1 mmknaﬁﬁ _ o ‘
44Atm%mﬁgiﬁmé%&xra&,ﬁ%@@@?waﬁﬁﬁﬁmﬁxwimoﬁh&
kaat, BUTHE 5 2FHEET DL, EbICAB AL FICHARH 5 & & &
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I —2—2 HE7KEEN :
m&@1A15£b¥%%mﬁm1w5f@50ﬁﬁ@%m%ﬂalﬁmsﬁﬁf@
LA, 1990 T 4 8200 hm Ml EOEEARLRTDH 5, £ OHITH I HIH 2,000
M@Mﬁﬁﬂﬁk?%;
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1 —2-3 RAKK

* Demand Projection

_ Supplied Total Popula— | Capacity of Rat'ion_ of Number of

Year Area tien in Facitities Service I Waterworks

Ckd ) Service Area (M’ day ) | Pervasion %) '

1979 - 3,367,051 646,320 48,29 182

1983 1,955 4,280,320 878,6.40 50.43 175

1985 1,960 | 4,370,000 891, 800 59,50 176
1990 2,239 | 4,500,000 | 1,044,000 90.00 200 | |
2000 2,518 | 5450,000 | 1,200,000 81.50 226 /;j

%5&%ﬁ&ﬁ5¢mﬁﬁmx&t,%mm%wﬂbfmmmfmzA@ﬁbLmo
Sy, RH BT L020 S - Y O EE S E T D, (T, PWAK 60 {5 ~ 2 L
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1ﬁ2
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4 i

2 =1 -1 WHAAKOFR
&ﬁ@ﬁ%ﬁﬁ.ﬁ%%ﬂ&&ﬁﬁ%%&ﬂt$+ﬁﬁ&&o
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EE BEAHDE (BED.E)
1981 6686
1982 347.9
1983 440. 8
1984 496. 7

ChLORUEKBCLEEETHED L/2UTFCHY, YL, c0 s #lFh,
PWA DT LB E DX, 10 4 EAF B0 R T, 30 1810 KK, R KL
CRTEBY To b,

B -

FRBED S0 2b 2B KA EICER D,

BIOFL L& 3heE, 1990 4RI AHE 95 $IC L X 5 &+ 5RO i LT,

2—-1=2 SMOHOAMTFR
fb D BT 0% & BRI, mmuééﬁMTHMMAﬁkﬂifwéﬁ,@Mﬁ%%
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invesimen MiHion Baht
1.500 _#_Reqibudget ~|w__Average prediction cost B
! received i !
Investment nesd
1,000
Inva_stme.nf not
provided (lost
opportunity)
Subsidy from.
: the Govermant
500
1 98I 82 ‘83 ‘B4 85 86 87 88 89 o0

CHART COMPARING INVESTMENT NEEDED TO ACHIEVE DECADE

PLAN TARGET AND GOVERNMENT SUBSIDY
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Setting of Objective

-

Analysis of paat.outF
put to determine Goal

Setting of Goal <

y

Analysis of present
status for disadvan-
tages and advantages

4 W

External status _ Internal status

Setting of Strategic
. Plans - -

7

First phaze of.
evaluation of plan

atisfactor
or not
atisfactor

»Hot psatlisfactory.d

Setting of Operation
- Plan

Implenentation accord-
ing to Plan

‘B~ 7 PROCESS OF ESTABLISHING OF STRATEGIC PLAN

- 116~



R 6

SUDFIDIUUOD Bi3mensp meu Jirimig

. #a107H0A
‘quezd by 05 eagedes s1dnie 4no Kazsg

sjopea puc araammﬂvo muxum uo
AIUTRIILYE eUT3NOT ajeeq 3no Lzrwp

{ory(ddne huaal.c¢nasv
30IVA PRIVEIY 2INGIII0TP puw LLLEEE

oY10n3534
4% I¥ 9y¥p Ioysa pumoad 0 fpue
AGTJ 2oagz ‘riojutex 1Toe] sou e

A{19007 eTasyran

JOU BEOTRIGT JT sxAOATeLEA IB] BIyUED.
1¥uof¥s2 3v 3romdynbe LR EGEE TSR T

Je) exyedox aosuﬂcno‘nmcahuq“

: U mdrnbe 2e10 pus

zxoyew ‘edund Cgayaqima ysueIiex zoj
2173dex 3no Lizen edouyngion 1oue ey

. BRIOAIGY ¥R
REOF }¥ aRne} souw upew xoypiacs
sIcw yno Lyxnp ‘HRIOAAY A Ju
B¥I07yva pus juswdynde joedauy

{2} oy0efozd yosn:

AN T07 VYPP Xeyen pumorl¥ 20 /e
ROLT Zoall 'ITejulsx 1e00] yoetog
voy3dnay euos szjazadng

IO [rIngOe fiyoae
‘Pupzesuifue tlaame porreyep §00 Liges

suoiyesjyorde fawerd yosfead asafeny

[ZETTIM
Xojwn o¥awy J07 puz segoysa by 207
exjvdsr 3no Lxave mhoyanaon 12Uy

"AYIORXOYYA §W uoﬂmq:n> puw
guewdjuba 3o suofjoedaur {ruojwroog

: o #joefozd weqam
AY Jdy viwp Jejum punosd %o /puw
AOLY XeAfx '{ivfujrx gasoy Fe2{100

pyoeiyuco coﬂursuuncoc evafy

- o JoeAey
A-caqs-uuaasu weuuuwaxuoaaqupu.nan

uofienzyaues serarsdne

PUS $3022}U02 UOjIONIJAUGe DN

: . X10A Jernjosyijote
.ucuae.c”u:o.hcﬁusn uuﬂmcujvaschkugu

SuoTIverIonds faaryd yoefoxd pavdexg

-odojanson

aywdey pum oousuapupeyy

g::ﬂk:&:&::ﬁﬁ E122.10

FUSTIoMRT

’ k]
SSERUS AT Fav U T3 €355

UOTY0a {10y ¥INE soxnoRay Aeqry

T{eureep Ljreus e F3o,
Texs #yoefoid yeow Jaen)
#joefozg Kyddng amysy yeang

wioefoag hnmqsn Zeywp uTqan
Lottty ]t

BHROLE - BTOYMd |} —2

3 mdmpqﬂﬂmg?au 1o 100 (FIae5 Tueitoung Ju esiawtig = Yl

~-117~



Sujprefs  poajuon

cwcauy uoagmno.m:a ejusyie ({ig

gwansdde Bt yruojfax
%1 300Tqne 3703a exxonzejeA 3Inxosy

gyveoyIqnl/ien] i 'sodid Ruypnyouf
+P11ddng Lovolznwe puz *eapy 0203042

I9yTA POYT0A] UO TidcY
1toi¥o{ojueynTg ojavy yno Azavy
‘Brojyoouucs

22smeucs 0l1Reucp-uod efivy
¥0] Raom uveijvnijevcs eejaledng

YUDTIIIUU0D JOENDUOD DIJLOBED-UOU
3divy 2oy nojTwiies moe tavdoag

FEOT DR

Pujpueds  nijuco
Puv w3elpng axaonleyIn  »3W0OLLY

17a0adde My oy

oefqne Jivis Yrasy {vuo]Fax jjnaoey

we318dne 20y B oy
*Xi0rI0 VYA moxy wyrenbex v eavaddy
ouxno:huuea Jo gvonbex uo pesvijornd pmeyg

e *wedid 1y1ver ‘syjazd exude sanonig

Aa-:m sito} Yoz wnonv‘ *egIOAI Oy TM M
07 wiuey [reiVofofxeyoeen Nowyo pue
oisoy (Iojuuys pur jeojsiyd yne Lxavg

auow:n« sox(d
PUF 200J]00UUOT Jsumaouod OFTOMCP-GOU
ofaef x07 mejumjige 3900 zaocxddy

Goivo

syedxey youfeda
exnyjpradne sxvdwos puv 3a¥pnq yeg

n«::ouaa
Tejounngy sandoxd puw ejupylovues ?yoxiuey

oyup bcue_Eequ PLTPTLORUCO Puv [oiju0]

AL 3o
101N 30F eproosx {ouucsiod bjoyujTy

) [raoadde
40K} Kozpod eyypsusq puw Lxd ssodoxy

Bucju{dop uclyjomozd 1w cacxddy

gieany Axoges Lajus
RPN ion; RucyafoIn guowifniosx Lo
saoxdde FHe Finye pecuq-joxFuog §Inzcsy

TAE 39 ejoun x0f wiwaoy asaodudm jeg

pejvonben 8¢ 0QI0)6 eAION. IOYER

a0 oYX 0Y GIRGIILETP pUT BeI0)M
rajues ay uyeqey w-&uaw pus Linuojiwia
7oruizd ‘ezojem “ooyoTyeA ‘nxojom
‘aodid Tademd faurzonis ‘mnyy sinovag

fayyyiovy Arojvroqu] jnoyja puotiex,

307 FUDILOUNG [eae] {NUOTFeX §no wejizeg
Ppus ‘Ioyun poywet) exrosasymm yA{ [V UG
Ry o4} Xooyo 4noe asfirao LI1030X0q9] Y{exjusp

axopucy sooyd pue

-éoq¢o-c=oo Xewnmios ojjeencp-uou ‘xeydece 1o

1 ‘ef1ay Az0A 03 se}u3jIRe 300 caoxddy

St s

1EIyUay

ﬂowunou Lxeyelpng pus ejolpng

Fupjumoooy 1ejouvulg
Buyxuwg puo Pujylig snusssy

ﬁmmmmﬂmmmm;mMMlﬂmwnth

juenoPoumt jetutezey

FUIREINT DAL

Suslyoung RA]3¥Iye jujapy

101Uy Lyjrenh xeiuy

TUOTYOsIRL0Y Lomnoun)

ﬂmmmﬂmaﬂmmﬁiluﬂmumﬂlmx»am&uynu bus LRUDTHOY T[RRI UGS TY T Vi PRI S Bus i oung 3o e [y = Al

~118~



= 7
BEMHE (MWA - PWA)

- 12 MWA BB 1%

) ; i ]
Category of Personnel 1975 1684 1980 2000
Top Manzgement 13 £2 42 57
Senior Staff L7 75 75 120
Supervisor R B VS S VY 329 539
Engineers 1231 196 238 217
Scientists/leb.Technicians 15 18 22 33
Waterworks Manzoers ~% —% —% ik
Meter Resders 15% 320 463 748
Bill Collectors a3y &03 468 748
Electricians/Mechanics - - —*% -
Other Technicians 13¢ 144 173 341
.Ledgers S 64 78 152
Overator/Servics Inspecror 168 185 225 L34
Secretary _ —* —% —% -5
ﬁénagement Inspectorf&uditor 21 ' 26 32 62
Adminiscration 563 1 472 574 1117
Finaﬁcé/éccounting 30 34 29 36
;  Cthers 3785 ) 3644 | aigs | oezge {
e :
Fal1z 59352 72£0 14064
Total o
* Demand Prcjection AN 4
* Waterworks Management including with too mEnagensnt %

* Secretary including with other Technicisns
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#-13 PWA OB 8 #

(PWA)
Category of Personnel. 1984|1990 | 2000
Top Management . | .24 30 30
Senoir Staff _' 52 57 62
Supervisors _ 602 _§20‘ 638
Engineers ' 35 .91 104
Scientists/Lab.Technicians 22 | s0 55
Waterworks Managers 171 200 226
Meter Readers N ' 216 291‘- 365
Bgll Colléctofs S 710 - -
' Electricians/Mechanics 171 231 | 311
Other Technicizns 214 : 238‘ 264
Ledgers | _ ' 264 175‘_ 175
Secretary : | | 1 1 1
Andiﬁor 29 . | 33= 36
Administratién _ : | |

- General A&miﬁistration 16 17 18

< Clerial Workers 256 ' 251 309
Finance/Accounting : 198 | 237 | 252
Other o 2650 2915|3206
Total | | 5131 5457 |6082

v :l T

* Demand Prciection

~120-




F— 14 Category of the Technical Level. of the Trainees (MWA)

New Entrant

Category of Personnel Grade -Experience Education
Executives 9-11 lover iC.years Bachelor-Doctor
Senior Staff 7-8 " _ Bachelor-Master

" Junior Staff 56 " 5 year Technical
Engineers 3-6 3_10 College-Master
Bachelor-Master
Technicians 2-6 5-10 3 year-Technical
College-Bachelor
 Supervisor 35 Over 10 years | Secondary Sch.-3
. year Technical
College '
Overators 1~-4 ' Primary Sch.-5 year!
Teclmical College f
. : ' : : : {
Semi Skill Labour 1-2 , Primary Sch.-Secon-|
) . . L 43
dary Sch. .
Employees 2 3 'year Technical i

College :
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'&k—15 Category of the Technical Level of the Trainees (PWA)

Category Grade Experience Education Remarks
year
Exeéutives 10-13 12-16 Dector Degreé
14-20 Master Degree
14-20 Bachelor Degree
16-22 5 year Vecational
Certificate
Senior Staffs 8-9 8-10 Decior Pegree
7 10-12 Master Degree
10-12 Rachelor Degree
12-14 5 year Vpcationai
Certification
Supervisors 7-8 6-8 Dector_Degrée
8-10 Master Deéree
8-10 Bachelor Degree
10-~12 5 year Vocational
Certificate
12-14 3 'year Vocational
Certificate
Junior officers 2--5 2 Decter Dégree
4 Ha.'ster' Degfee
6 Bachelor Degree
8 5 year Vocational
Certificate
10 3 vear Vocational
_ Certificate
Engineers 4=9 10-12
Technicians - 2-8 o 3&5 yéar Vocatioﬁal Certificate
Operators _ 1-5- 8--12 Primary & Sécdndar; School
Semi skill labor 1-5 12 " " n
Employeé 1-4 10 " n "
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F— 16 Present Manpower Number (PWA)

ST

& £ X £ L 3 X 2 3 =

Suvesase, Danat .

dezistens 3

tecraiizy IR S S 1

. Inzpozisry .2: 1 2 ';4 b3 2

Istesnal Anditom I R TR S S S

- perssasel & Admmistration M 22 20 -2: 1y 3 1
Fixance & Ateswiling 7 1t F R ¥ pX ] x 1
Pursnacing A Stores 12 s w3 & F] 1 3
Peermizal Affidest-
Teputyte 0ffice 3 2 i
Teeheieal & Plamsing 2 Tz B 4 & 3
Zuginsaring ) 7 - R 3 § T 8 4 1 1
nansTmetion Swpwrriaien 2y 2 1 o oun oz 1 1
Rural Water Supply F 4 b 3 4 10 3 1
Croazsiiziia &4 Re—riag., .

‘Dapusy's Offiee 1 1 X 34 1

Vater Opsratizay & laboratery & - 15 X 26 24 18 2 1001
Pegicna § VWats—mrky :; T )
Fegien ) a3 49 11 6y e 2 @ 3 2
Recaen ¢ X T4 T A YA B B T O
Rogasa 3 42 120 67 5% 22 12 % . 1 1

Regioa o 76 103 S 40 1w 13 s 4 1
Aesien 5 3 e T 85 15 12 g 4 1
Pegien 3 00 1. 95 4 0 12 1T ¢. 1
Aagisa T 49 92 22 R 18 T 5 § b

Regies 2 56 94 ¢ 3 16 16 4 302

Bagizn § &3 67 Wwod 2o 15 3 3 1
Beme 12 43 & 0% 171 5 3 2

Segmez I 5¢ s T3z o1 1T s T 1
Regzin 12 9 9% 2 38 = 3 3 3.1
Zemiza 13 &2 0% M o0m 7 4 & 1

Regiea 14 : 16 e 72 25 32 a s 2 1
dsgemly | S SRS R R O R S S
Zms © 0 IA st LT T o4n 24 303 78 28 & 2

Huenwr o Tezporsz empleyess- (11} Ravw rot Sean included,

cGrade Daatciaiisssie’

Gryde L Clexx 1
H Thesk 2
L. Canayil Staff 1
< Gdnesal Stafr 2
5 T=4 5 ZTead
€ Secsion Zead
T A¥313%2nT Divizicn Head
H Divisron Fond
2 Iorectgr
i * Dizyetor
i AZ¥52%AnT Covernor
2 Dezusr Savernos
i3 Guver=er

Linrier Fesvirmel Mivigeior, ray 3%
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#— 17 Number of Prospective iInstructor

Number of Prospective Instructor

for GTC
gﬁ:iizzzogf Pgiéogzgiesf Pergziizi af Peizgﬁiiirof
MWA PuA MWA PWA MWA PWA
Management. 1 - 2 1 - | 2
Civil.Eng. - 15 1 50 2
Sanitarnynge ! ‘ ] 2
Envilonment Eng. 1 - 2 - 1 1
Elect;ical Eng. - 1 - 7 1
Machaﬁical Eng, - 1 1 20 1
Otheis - 20 1 15 |
| Total 2 1 45 7 | 95 | 9
for RTC
gigiiﬁg{ogf Pzzéogizggsf PerﬁgiEZE of Peg:ggziirof
_ _ MWA PWA MyA P Miva PWA
.Management 1 - 1 3' - 2
Civil ﬁng. - - 7 2 25 2
Sanitéfy Eng. - 1 1 3 1 3
Envilonment Eng. 1 - b - 1 2
' Eleétrical_Eng. - - 1 - 3 3
Mechanical Eng. - - 1 1 10 3
Qthers - 1 10 ,1. 7 1
Total 2 2 | 22 | 10| 47| 18
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FHFRDOBR (PWA)

Past Record of Provincial Watervorks Authority

1

2

) In 1981, ﬁhe'ﬁumber of Watenworks was’
because some waterworks were merged *to

with others due to the -Policy of PVWA,

“decreased,
combin

F— 18
No.of Total Capacity " Consumers Ratio of
- Year 33:52_ populatiocn fadgiities c§§;2£“ zgggigtion ;:::;ggdn
A Bl A
1956 12 216,758 14,880 94y 5,690 2.63
1957 27 430,515 | 27,240 3,712 22,300 | '5.18
1958 37 560,864 36,840 6,522 39,100 6.97
1959 50 731,848 46,440 10,267 61,600 8,472
1960 53 197,614 | 49,800 14,013 84,100 | 10.54°
1961 65 942,877 | 58,440 | 20,773 124,600 | 13.21
1962 73 . 1,062,563 64,680 | 28,364 170,200 | 16.02
1963 | 76 1,108,022 70,920 34,439 | 206,600 | 18.65
1964 78 1,171,592 82,440 41,078 246,500 | 21.04
1965 | 83 1,255,731 | 106,680 | 54,351 326,100 | 25.97
1966 84- | 1,355,437 | 134,040 | 59,081 354,500 | 26.15
1967 94 1,496,261 | 165,000 | 69,604 417,600 | 27.97
1968 96 1,577,227 | 222,480 80,937 485,600 | 30.79
1969 106 1,728,163  279,600° 93,416 560,500 | 32.43
1970 ) 114 | 1,835,952 | 322,080 106,255 | 637,500 | 34.72
1971 | 127 2,0715033 | 377,040 {121,160 727,000 | 35.10
1972 | 141 2,284,949 | 403,440 |138,147 828,900 | 36.28
1973 | 145 | 2,420,925 425,520 - | 153,540 921,200 | 38.05
1574 | 149 2,543,184 | 495,600° 1169,116 | 1,015,000 | 39.91
1975 155 2,713,570 | 535,920 181,998 | 1,092,000 | 40.24
1976 {159 2,849,456 | 585,600 [199,128 | 1,195,000 | 41.94
1977 1164, | 2,960,535 | 592,800 222,367 | 1,334,000 [ 45.06
1978 {177 3,178,571 | 623,520 - 246,364 | 1,478,000 | 46.50
1979 182 3,367,654, 646,320 270,949 1,626,000 | 48,29
1980 | 188 3,579,604 | §88,800 298,495 1,791,000 | 50,03
1981 | 169¢1) 3;782,382 | 754,320 315,785 | 1,895,000 | 50.10
19852}'174 4,009,000 775,680 | 347,400 | 2,084,400 | 52.00
Fooﬁnote !

) The-figures in 1982 were estimated from-the forecast

of the 5 th National Development Flan,
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| (Dia) (D)
A A | 6.5mx55m 1 H# _ - -
TR 1830 WENME 1655 On AT BER] 11 0%) AW R 5.5 4
_ (E.D) '
. L9mX 1L9mX2 1m 2 #b : .
‘%‘ ik % il - . } o) Y B s
ERMMR| wn U on i mEsE 149 g oy Eo L
Z7FV ik Y OT5KW 2sets
(B (L) (D)
. . 4.6mxa3mx2im 4 _ |
suvZ R - : : ] : -
TR gw toswom mwismy s1op | M F | A x
Zudkal. 2— (75KW 8 sets
(B) (L) (B D.)
9 1mx340mx35m 2 b
i T A M| FR LS04 N TEWEER 32 5EER - b - .
IR 0.75KW 1 set o :
Tl slthdE v 7 1 5KW 2 sets
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(»
# K | 47Tmx198mXx225m 2 fb &l & f&] I
: Har 20900 EEEIEERT 0.6 05
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R kA 10.0mX300m PHE (2B
ke <« M EEA R |
EAF 27 04KW 2 sets 0.4 KW 1set| 04KW lset
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Z2nd Stage

o % st -Stags 3rd Stage
T
DCIP DCIp
Pia. () - Leagth (m) Dia. (am) Length (m)
600 (&3 730 600  (E3/E) 1,8700
\ 500 ( « ) 17570 500 ( + ) 21800
450 ( » ) 2869 450 ( s ) 11500
400 ( » ) 16825 350 (7 Y 1,7000
350 (C + )} 365990 ZL=69000
300 ( o« ) 2 5.0
150 ( » ) 14.4
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B & & ACP . ACP
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GSP
Dia (mm) Length (m)
350 10.0
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B — 11

KEEAE (PWA )

Water Quality Standard of PWA
PHA's Vater quality standard is heid accordlng to drinkable
vater standard UDC. 25771252y

1. Scope
1.1 This standard i3 said about properties branding, sampling,
Acceptable conCentration end drinkable water testing and water
used for food and soft drink.

2. Definition of Terms.

2.1 Platinumecobalt scale = Color measuring_unit,
2.2 Silica scale wvnit = Tufbidity measuriﬂSIUnit.
2.3 Standard plate count = Colony of Bateria/cma, (when feeding in the

limited food, Temperature and time)

2.4 MPX (Most probable Number of Coliform Organism round out from feeding

the organisz in the. proportional water sample solution,
3. Properties

The - standard drinkable water must conform to Part ? of the

figure 1 Fart 2 of the figure 2 and the flgure 3 and 4

3.2 If the properties differ ‘from clause 3,1, it will not conform

to this standard document. (No, 3-2521)

Figure 1 Ph¥sical Properties

“Fart 1 Fart 2. Fart 3
Item - ‘| Maxipum acceptable . | Maximum allowable
concentration _ concentration
Color 5 15

(Platinum-cobalt scale}

éest Unobjictionable . Unobjectionable
0d our |  vnovjectionable . Unobjectionable
Turbidity 5 20
(Silica scale unit)
FH range 6.5 - 8.5 _ < 9.2
]
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Figure 2 Chemical Préperties

Part Part 2 ‘ Part 3

Item _ Kaximum acceptable _ . Maximum al}owablé

concentration (mg/Dm?} cencentration{mg/Dun

Total so0lids 500 1,500
Iron (Fe) 0.5 1.0
Manganese. {Mn) 0.3 0.5
Iron (Fe) &:Haﬁgénese(Hn) 0.5 1.0
Copper (Cu} 1.0 1.5
Zine {Zn} 5 15
Calcium (Ca) 75 200
Magnesium {Mg) 50 150

o ree
Sulphate {Soé) 200 250
Cﬁloride (Cl)} _ 250 £00
Fuoride (F) 0.7 1.0
Nitrate (803) 45 45
Alkye benxyl b.S 1.0
"sulfonates (ABS)
Phenolic substances such as s 0.001 0.002
phenol

Remark

# The maximum allowable in part 3 is accepted to use for
water supply or ground water which are necessary for tenporary
‘drinking water and the water which contains chemical substances
exceeding the value in part 2 can not be sold for human consump-

tion, _ '

88 If there 1is Ca“higher the max acceptable concentration
and Hg++ lower than the max'acceptable.concentﬁgtion, should con-
sider Mg tand ca¥’ in £he term of total bhardness, In the case,
tota) hardness is calculated in term of CéCoj in less than 360
mg/DmJ, that water is_;écérding'to the standard c¢lassification

of water hardness in the following:
0-75 mg/Dm3 = Soft water

15-150 mg/Dm3 Mean hard water

)

150-300 mg/Dm3 Hard water
up 300 mg/Dm3 "= VYery herd water

240 If thers is So, = mors than 250mg/Dm>, Mg**must not sxcesd
30 mg/Dm3,
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Figure 3 Poisonous Substances

Jtem Haximum acceptable
' concentration
Hg ' 0.001
Pb © 0.005
As o : 0.05
“Se . 0.01-
cr, hexa&alent - 0.05
cy _ 0.2
Cd o 0;01
Ba ' | 1.0

Fizure 4 Biological Properties

Tten : Maximum acceptable

concentration

Standard plate count ' 500
{colony / Dm3f
HPN . 2.2
{Coliform Organism/1000m?)

E., coli . None.
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AT EDOHRK (MWA)

Ahswer to Question 12 ( 3 )

Leakage and unknown Water WEEE L T

1. MWA OREkRHEICDNOT _
MWIA OAKHEE, WUI0 Water Utilization Imptovment orfm; JMH{’] LTwi3 <m
ﬁmﬁM)DMmdwT%%MlFmﬂiF%?@Mhm%Aﬂfiﬁ T2 Tnbd,
MWAKMU&%AH%HMﬁb%ﬁ&bhImk&ﬁn_,%#ﬁﬁ&EW&mW&MK
K, AR A QMR AR Sh e 2R A 5 A ICHHT 5 L 5 K% » A,
ﬁﬁ@w%%ﬁ-Wm0®ﬁﬁKﬁmﬂf@Kﬁf%éﬁﬁW%Kﬁﬁﬁﬂ B, FLA0 7 B
Yk Hmrélb%ﬁﬁﬁH®IH&WJ%ﬁAém< TR E 5 R Ml BEL Tk
ko
ﬁ;mmWﬁeTM;%%ﬁﬁ%ﬁ«mmifm&@f%n&%ﬁﬁmﬁmLfmao

2. Answer of Question: 12 (3)

Question : Method of Detection and Inspection System _

WuUlOH, nz@bmmAﬂ%éﬁOTMé 19@,&%#%ﬁﬁbnTan%%
W) A Leakage Defector (FAIIC I 5 &f’aicﬁﬁ& AU X b B L A TR o It W
DF D Block System DA TS 5

M, 5¥ a2 2 d b T oK YN ( Mansri, Tak Sin. Toong Maha Mek,
Phahol Yothin, Nonthaburi, Phrakanong, Bang Plad ) b O KEBIC L T, %o X o
WK HORBRET SH40T, 1M%Sﬁ@ﬁﬁﬁEMH~$WB@ﬁ&ﬁ%fW¥Kw$
LTwh, | | |

MR & o TRRENAGAY Fk, WUI0 55 %L ~BIW L ICHG SR, %5
THEERILIK L > TEBEHF>T0 b, o .

'ﬁ%@,n?479®mAMH%k§<mm@Bmww}ﬂb %h%hﬂmwhb@&
BB G E S LA R E L L5 £ F 24 0Ch B, | |

LR TIC 147 Hr® Block AR L OIS 17 » THere 25, PHy B & AL ARE 6 300L0F)
TknMb 83 ~4 L/ hORASD L E Db 4,

ML#%&MWATﬁkaTM5&Fﬁ$®%ﬁ?®%oWL%$K5MTH%in%
B, BT T B, |

mmwgoﬁmmm@arbr@a

¢m0/uT@%ﬂﬁ ﬁimfﬁ& o

# Ll. J,‘. S B 7K B #»  ( Distribution Department )
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3. MWA [CIA BBk %3 o R 88 i
[ 4RO 72 190 )

(1) MWA O K K81, &Hmwmwmomﬁozm @Hmﬁ@awa@&ﬂ;xy

| 37’ﬁﬁ&%*ﬁ£®i%h%&fﬂd.ﬁ&@khﬁd&ﬁfwmﬁﬁéé%®fﬂ
A _ g

mzf,&Mﬁm%mﬁ«@ﬁ%-Wﬁﬁ$+ﬁf®b COT IR EMWARREE |

T\ b 1989 DA I H 70 % i MEE T A ARV TS 5, _

@ WA, RICHAEBRTERGICRLS, £ORROBKALETHS L 5% 5,
%@kbkm:“mioﬂﬂwﬁmﬁﬁ mﬁ¢a@m RTH D, MED TR b oY
FhOh ﬂm¢w%%ﬂmm P LI, SHOBHE LTHMAN S A b DT
%omeﬁmb,ﬂ&@&#béﬁ%#&bmﬁmxor%ﬁt,%Kﬁ%éﬁfh&
mkb,Mﬁﬁmfﬁmbﬁomi<ﬂ%éhfh&h@ﬁm%f@5

T, BABEORBAEE L T i, Bl 40 mmmu&m

4, MWA (L.Fﬁj“éﬁbk = ézﬁlbl?kq: o Bk

mmﬁnoﬂ»%1%4%6E1(@%lmTﬁommﬂtﬁwmmom@&ﬁ&—,w
%E@#Bm*ﬁ#:ﬂmﬁwahéoChﬁﬂmgmmﬁm ST LI e T,
cn%ﬂof$wmm%MM@wK®é L L& 236 — 05 € IR D4R 6 TR & 1,

CQMMKm@WJHMQKﬁFLT%&MEb(ﬁﬂfé LSEFE>2Thnin), Fur
ﬂ«éctﬂfé&M#,mm,mMmK %immgttem,QQR%w#ﬁiﬂTM
P _

m&MWMi»wmu&@AHMMKHM?éC&&.ﬁﬁ CREFLES €5k 0, %K
A i B @M&%ﬂtx%fibi%%# ChEFMISICRANKD LB E Ebn 3,
ALK It RGPAm@ﬁM& &WWKWLibéf Eod b,
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BHE OB K (MWA - PWA)

(19844) MWA

B - 14

F‘—26 B oA R

# Fx 7 7 A A B .G I
L iRty (41) (1105)
(1) K38 o 38 5 5y 8 280 108
(2) AEO—ZmE 4 100 608
(3) MBS EME 5 150 5H
(4) ﬁ*%@ﬁ&&? 2 70 5[
(3) FxEoam 1 40 2
(6} BRBEEOLEEHETE 3 105 3H
(1) BEBHORARE 2 70 5 H
(8) Y FF v votg 7 OERER 7 210 1~48
(9) Bk (s 7 —) 2 80 3R
2 ERErLesys (25) (885)
1) BREHSBE - 1 40 _éa
(2) BHMBEERE > — 1 40 2|
{3) EmEiEE R ' 1 35 38
4) 54y 2 70 50 .
(5) FIEWET 2 70 5[ -
(6) 5 LR (58 ) 4 140 3\
{7) =avea—2 2 70 5H
(8) HBEBLHDET (BE) 1 35 5 H
(9) e 4 140 38
a0) %ﬁﬁgk%@ﬁﬁ(fr) 2 70 5
1) ﬂin—#hVEJ(%ﬁﬁ) 3 108 3 H
02 = & 9 2 70 30

\-@‘aﬁ’v lrﬂé{j meg%ﬁbr ?»-:*%“H-?-D@J':ﬁ E§7<®

T B I X AN,

%ﬂ@t%a
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Average
' ' : Budget
- 1Y No.of Personnel | No.of Personnel % S It Cost per
iscal Year en
of MWWA, Trained P Trainee
_ (Baht) :
‘ . (Baht)
1980 G, 085 2,627 | 4317 | 28557912 | 108 71
1981 . 6, 085 1,653 27. 16 491, 405. 10 297. 28
1982 6, _(_)99 2,035 33 37 .
1983 G, 004 3 132 52. 17 698, 876. 15 223. 14 .
sy - Ok

A/#/é& mﬁ?bfuaﬁ#@bv——/ytxﬁuu%wm ﬁli%Oﬁ&
.h%Lt/ﬂwmmmén<%+ﬂmmgm@ﬁéntvao@;1%'

A 150, DTS M7 =2 %907 L & 2 BRI R 400 o) M55 A OB
PR t:mbw;éo FJ 20, |

m@mwmm% ﬁim4ozﬁﬁm POEERAER IR 1 SABET: —F 4 v
kD F A V2R —ad I EH T,

7 y/a/7u20~30%<bL®A&#-@%&Lfﬂ%T%tX«Mzme
BECL>TRPLEELTABELLTEI L Ta 5,

oty moe\w/@m%m.@mgw100@@&1&{;#@% ?mw»am
BhHY, mLL%%ﬁm%oifﬂﬁﬂﬁﬁjﬁmw%ﬁ%*é t%féao
HLWEve s — %ﬂﬁbi@&@ﬁ%*J74“m$*%ﬁ$$ﬁ ROWANE 2T C
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H—29 Provincial Waterworks Authomtv

Incomé Statements
For the YEAR Ending: : BE - 14
< (Bahts million)

1981 1982 1983
" Coerating Revenue
3i3ines
Metered l 318.16 53323 61139
linmetered j - e N
fotal Bllllngs 31816 . 53323 61130
Less: Provision for bpd debs : 008 — ©0.01
Naet billings . 31808 53323 611.38
Other Coerstion Revenue
Repeair ﬁharges_ - | o - -
Connection fees _ ‘L 4018 4740 9735
Meter fees = ' . J
Cther ) . 3.27 8.65 200
Total Obher Dperation Revenue . o 4345 56.05 9945
Total Operation Revenue 36153 58928 71073
Ojératins'Exnense
Salaries and sllowances 21720 27175 305.14
Electricityh o . 12608 15057 16694
Chenicals . S 4480 41628 3175
Tuel &na lubricants. . 2625 27156 2236
Maintenance materials | 993 | 1180 2486
Connection materials ' 2656 24.01 2786
. Other expenses , 6756 9665 96.57
- Depredd iatien 464 7.04 825
_Total Operating Zxpenses 523.04 64166 | . 68373
Nnt operating income (loss) (16154) 1 ( 5238) 27.00
Eon-ooerating income net’ - o7 8 3331
_Het income (Lloss) before interest - (16154) | ( 4660) 60.31
‘Interest Charged to operations | - 1.90 1.25
Net Income (Loss) (16154) 1 ( 47.79) 4906

fote 1= 1. Assets Ce.lculated for the new procurenent assels onl{‘ The various calegeries of
o agsets trans(‘e red [rom Tha Departmom of Publm 'Iorks are in Process of e.ral_ml.m"

2, Income State: nent. under audlt by tha OfflC; of the Auﬁltor - Genpml.
: ~166 - :
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*— 381

During 1981—1983

Increase In Income and Decrease of Expenditures of PWA

Deacfiption

Money Ianaasod/Saveq
(¥ por year)(Approximatae)

-, .
A. Increase in Income

L

2.

3.

4,

Decrease - in Exbpenses.

Ending of reduced priclng schems
for varlous agencles and persons
except for veterans.

Establishment of new criteria for
distribution except specific
cases, such as use for fire
incidents, drought, and Bervice
to soldiers in border areas.

Reduction of losses by mors
efficlent repairing of lsaks
or: pipe replacemant.

Bepair of broken meters and
arrest of water thleves.

i..

2.

3.

b,

s,

6;
?o

"

'Budget saviﬁg in purchasing of

offices from 15 to 10,

Encourage competitive bidding
in purchasing and hirings

Electricity cost saving by.
arranging appropriate working
hours of pumps,

materials and equipment by
asking financial assistance
Prom forelgn countrles, '

Budge+ saving in hiring consulting:

firms by asking asaiatanca fronm
foreign coupntries, -

Chemical cost saving by asking
cooperation from manufacturers

and distributors in filxing
appropriate prices,

Freezing of manpower,

Reducing of PWA staff overtime
payment (voluntary)

Reduction of_number of-région&l

43,000,000

500,000

850,000
5,000,000

40,000,000

20,000,000

45,000,000

60,000,000

3,200,000

5,000,000

5,000,000

1,000,000




130 -

Net profit //
100 - : 7
- . .//
50 | | Fiscal Yeors._ 7
1979 1980 98] 1982
; : } 1 1983 1984
50 |

100 | Net loss

150

B~ 14 NET LOSS/PROFIT PWA OPERATIONS. 1979 TO 1983

CHART SHOWING COMPARISON BETWEEN AVERAGE MONTHLY INCOME
~ AND EXPENDITURES FOR PWA OPERATIONS FOR 1979 TO 1883

Unit: Million Baht

' - Injcome due to implementation

(Expenditdre.d'ue to implementation A 7
excluding depreciation cost) . /

| N B

7 A /ﬂ v )%

1979 1980 1981 " je82 1983

Source . Accnuﬁting Division, Jandary 19, 1984.

B~ 15 S PIBIRA & St oo B AR
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