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MINUTES OF DISCUSSIONS
‘ DETWEEN
THE JAPANESE ADVISORY SURVEY TEAM AND THE AUTHORITIES CONCERNED
' OF THE KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION
FOR

THE NATIONAL WATERWORKS TECHNOLOGY TRAINING INSTITUTE PROJECT

_ The Japanese AdVisory Survey Team (hereinafier referred to
as "The Team"), organized by the Japan International Cooperation
Agency (hereinafter referred. to as "JICA") and headed by Mr.
Kazuyoshi OKAZAWA, visited the Kingdom of Thailand from April &

_toe April 15, 1987, for the purpose of reviewing the téchnical
cooperation activities of the National VWaterworks Technology
Training Institute Project <(hereinafter referred to as "“the
Project") with the authorities concerned of the Kingdom of
Thailandg. :

. Durihg their stay in the Kingdom of Thailand, the Team
exchanged * views .and had a series of discussions with the Thai
authorities concerned. :

As a result of the discussions, both sides came .to the
understanding concerning the matters referred to in the document
attached herewith. :

Bangkok, April 14, 1987.

I
;’
! . Lo -
%A SW “lapa . G2 Ly,
Mr. Kazuyoghi OKAZAWA Mr. Suvich Futrakul br. Tawat Wichaidit
Leader, : Adviser, Chairman
The Japanese Advisory The Board of Direciors The Board of Directors
Survey Team NWTTI NWTTI

JICA Governor of MWA Governor of PWA



I.

IT.

THE_ATTACHED_DOCUMENT

Cooperative and Coordinative measiires for smon Lh

implementation of the Project

1

3

Both sides agreed that the close and tied Cooperation
between:MWA and PWA is indispensable to the Project.
The Team reguested - that the meeting of the Board of

Directors {(BOD) should be held regularly for the purpose

of the smooth implementation of the Project.

Enforcement of the Record of Discussions statement

The Team requested Thai side to enforce the Record of

Discussions statement as followings,

ITl.

1.

Provision of sufficient budget necessary for -the
operation and maintéhance of Tréining Facilities.
Sufficjént numbef_of qualified counterparts as  NWTTI
instructors should be assigned.

Necessary attention to JICA Experts.

Songkhla RTC

1.

[E%

Thai side explained its plan of revieéewing Songkhla BEBTC
Project.
Both sides agreeﬁ. that site selection and preparation .

works should be done by NWTTI as early as possible.
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AN AMENDMENT TO THE RECORD OF DISCUSSIONS
BETWEEN THE JAPANESE TMPLEMENTATION SURVEY TEAM
AND THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
THE KINGDOM OF THAILAND
ON THE JAPANESE TECHNICAL COOPERATION FOR

THF NATIONAL WATERWORKS TECHNOLOGY TRA]hING !NSTITUTE PROJECT

The Japanese Adwisory Survey Team organized by ithe - Japan
Intorndtlonal - Cooperation Agency <{hercinafter referred to as
"JICA™) apd headed by Mr. Kazuyoshi OKAZAWA visited the Kingdam
of Thailand {irom April 5 to April 15, 1987. for the purpose of
reviewing the technical cooperation activities of the National
¥aterworks Technology Training Institute (hereinafter referred to
as "NWTTI") Project with the Thai Authorities concernecd.

As a result of the discussions, both sides agreed to
recommend to' their respective Government to add the matters
referred to -in  the document attached hereto to the Record .of
Discussions on the Technical Cooperation for the Implementation
Survey Team organized by JICA and the authorities - concerned of
the Kingdom of Thailand. :

Bangkok, Aprii 14, 1987.

Mr. Kazuyoshi ORAZAVWA Dr. Tawat Wichaidit
_ Leader o : ~ Chairman,
The Japanese pdvisory Survey Team Board of Directors, NKTTI

for the NWTTI Project, JICA

Mr. Wanchai Sirirattana

D1rcctor Genera'
Department .of Technical
and Economic Coocperation

PR ) -

C%L&d:@aﬂ’[ ,lej\

(T

7
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X1. PROVISION OF SPECIAL MEASURES

For fostering the smooth implementation of the Preject, in
accordance with the laws ‘and regulations in force in Japan, the
Governmeni of Japan will take the necessary measures through J}1Ca
to  supplement a portion of the local cost expenditure for the
construction work of lLeakage Survey Training Yard.

— 34 —
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SPECTAL SEMINAK
COMMEMORATING THE OPENING OF CTC
_ ON
WATER SUPPLY TECHNOLOGY AND HUMAN RESOURCE DEVELOPMENT

ORGANIZED BY
NATIONAL WATERWORKS TECHNOLOGY TRAINING INSTITUTE (NWTTI)

AND _
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

APRIL 15 -~ 17, 1987.

1. BACKGROﬁND

In Thailand, less than 50% of the population consumes piped
water served by 2 vpublic waterwarks agenc;és i.e, the
Metropolitan waterworks.Authority_(MWA), serves the population in
Béngkok Metrcpolitén area, and the. Provincial Waterworks

'Authority; for other yégions. ._Due to rapidly ihbréaéing “of
ﬁpphlation, as well as the government policy to upgrade ﬁhe
-publ}c heal th level, both MWA and PWA are being urged ic expand
and improve their water éupply capacity.

Necessity bf modern waterworks tecﬁﬁqlogy and well ﬁrainea
personnel bring about the cooperation of the government of the
Kingdom of THaiLénd and the Goverament of Japan Eo implement the
National Waterwofks Technology Training Inétitute {(NWTTI?
Project. The project is aimed to upgrade the téchno]ogy level on
water supply of MWA and PWA, and thus centributing to tihe
imbrovement 0of Public Hea]tﬁ in the Kingdom of ~Thailand, which
staried from December 1985.

Completion of Central Training Center (CTC) facilities
'providéd a good. - Opbortunity for NQTTI and JICA 1o conduct a

seminar pragramme as a part of commemoration opening ceremony of



CTC. Begides, the main purpose of contributing of understanding
botween NWTT! and wother c“ncerning"agencies. the seminar
programme should also be advantage tu the development af
vaterworks in Thailand.
2. OBJECTIVES

2.1 To provide a chaﬁce for 'watefworks personnel to
exéhange knowledges and expériences among themselves and with the
Japanese Expertls.

2.2 To provide an obportunity for waterwprks rescarchers to
"present their reSeArch works,

2,3 To introduce modern technology for further development
in watcr.éupp]y system. .

2.4 Td introduce new practicai mahagement Lechnique and to
feinforce'the experience of waterworks managerial levels.
3. DURATION _

April 15 - 16 - 17, 1987.
4. PLACE

1. Central Training Center, NWTTI Bangkok

2. Rama Garden Hotel

5. PARTICIPANTS

e

The seminar will be limited to a maximum of 100 rarticipants
from wvarious offices within Thailand. Participants will be
expected to have experience in the area of waterworks.

G. :LANGUAGE

Thai - English
7. ORGANIZATION OF SEMINAR

7.1 Host: NWTTI and JICA

7.2 Honor Guest: Ministry of Interior and Embassy of Japan

7.3 Sponser: NWTT! angd JICA

[



AGENDA FOR
SPECIAL SEMINAR
COMMEMORAT ING THE OPENING OF CTC
ON

WATER SUPPLY TECHNOLOGY AND HUMAN RESOURCE DEVELOPMENT

Abril 15, 1987. Seminar Room and Audiovisual Room
8:30 - 9:15 Registration
9:15 - 10:30 Opening Ceremony

- Host Speech by:
Mr. Suviech Futrakul
Gaverner of MWA

~ Honorable Speech by: -
HE. Mr. Akitane KIUCHI
Ambassador Extraordinary and
Plenipotentiary of Japan

- Opening Speech by:
Dr. Thawat . Wichaidit
Chairman of BOD, NWTTI

—- Honorable Speech by:.
Gen. Prachuab -~ Suntrarangkura
- Minister of Ministry of Interior

- Keynote Speech by:
-Mr. Kazuyoshi - OKASAWA
Director, Office of Regional
Planning, Enviraonmental Healtih
Bureauw, o ;
Ministry of Health and Welfare
- Master ¢f Ceremony
Mi. Klahan Voeoraputhaporn
Director-of NWTTI

10:30 - 1100 - : Coffee Break

11:00 - 12:00 Observation. of NWTTI Facility
12:00 - 13:00 Lunch

— 41 —



13:00-14:00

14:00-14:15

14:15-15:15

15:15-15:30

15:30-16:30

(Thai

1204 Seminar Room

Experts)

1208 AV Room

(Japanese Experts)

Human Resource Development and Waterworks

By: Br. Thawat Wichaidit
Governor of PWa,

Chairman of the BOD,

Session Moderator
By: Dr. Kalaya
Break

By: Dr. Boonrod Binson

Former General Manager

and’ Chairman of the
EOD_Of'MWA..
Session Moderator
By: Ms. Sumitmai

Break

Water Supply Cooperate

Pian.for Waterworks
By: Mrs.Chuanpis Dhamasiri
~Assistant Governor

Flanning Department

Session Moderator

By:'Mr. Sakda

i

e 42—

By: Mr. Shigeyuki OKAMOTO
General! Manager,
Hokkaido Branch,

Japan Ductile iron.Pipe
Association
Secssion Modérator

Mr. KAWAKITA

Effective Management On Waterworks

By: Mr. Mamoru HASEGAWA
Head, Branch Office,
Waterworks Bureau,
Yokohama Cily

Session.Hﬁderator

By: Mr. MATSUL

The Centennial History of

Modern Water Supply and its

Recent Tendency in Japan

KUDO

By: Mr.. Tatsuo

Head, Planning Division
Planning Department,
Kanagawa Water Supply
Authority

Session Moderator

By: Mr. IWAHORI



1204 Seminar Room - 1208 AY Roonm

{Japanese Eprrts) {Thai Experts)
9:30~ 9:43 Registration |
9:45-10:45 Human_Resource'DeveIOpment and WQtefWOFKSj

By: Mr. Shigeyuki OKAMOTO By: Mr.Johgchana Sitalaphfnk

General Manager, Director of Training
Hokkaido Branch, Japan Center, PWA '
‘Ductile Iron Pipe _ Deputy Secretary Generai
Association NWTTI
Session Moderator Session Moderator
By: Mr. KAWAKITA By: Dr. Kalava
10:45-11:00 " Break

11:00-12:00 Effective Management on Waterworks

By: Mr. Mamoru HASEGAWA By: Dr. Boonrod Binson
Head, Branch Office, Former General Manager
Waterworks Bureau, and Chairman of the BOD
Yokohama City ' of MWA :
Session ‘Moderator Session Moderator
By: Mr. MATSUI _ By: Ms. Sumitmai
12:00-13:00 o ' Lunch
13:00~14:00 The Centennial Hiétory of ‘Water Supply Cooperate Plan
Modern Water Supply and . for Waterworks
its Recent Tendency in -
Japan ’ . By: Mrs. Chuanpis

Assistant Governor,MWA
" By: Mr. Tatsuo KUDO
Head, Planning Division,
Planning Department,
Kanagawa Water Supply

Authority
Session Moderator Session Moderator
By: Mr. IWAHORI By: Mr. Sakda
.14:00—14:15 Break

- 14:15-18:15 Demonstration of Leakage Demonstration of Mini-plant
Survey'Yard :

15:16-16:15 Demanstration of Mini- bemonstration of Leakage Survey
plant Yard



April}_17._1987. Rama Garden Hotel

8:45- 9:00 ' Registration

9:00-10:20 Panel

Discussion

Safe and Rational Technigue for Water Supply

} Water Quality

By:

.t

Panel

By:

Mr. ¥Wirat Hutangkura

Deputy Governor, MWA

Ms. Sunanta Buasrimuang

Director, Water Qualily Contrel Division,
PWA

Mr. Hidetoshi HAGA

Team Leader JICA Expert, NWFTI

Mr. Haruo- IWAHORT

JICA-Expert on ¥Water Supply Planning,
NWTTI

Discussion Moderator

Mr. Klahan Vorﬁputhaporn

Diéector of NWTTI _

Mr. jongchana Sita]aphruk

Deputy Director of NWTTI

10:20-10: 40 _ Cofiee Break

10:40-12:00 Continued
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L2:00-12:20 Closing Session
1) Message from JICA
By: Mr. Michimoto GOTO
Resident Representative
113 Closing Speech _
By: Dr. Thawat Wichaidit
Chéirman Of BOD, NWTTI
Masier of Cerémony
By: Mr. Jongchana Sitdlaphruk

12:20- 1:30 Luncheon Party
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SPEECH
BY
HIS EXCELLENCY, THE INTERIOR MINISTER
THE OPENING OF SPECIAL S$EMINAR ON
"WATER SUPPLY TECHNOLOGY AND HUMAN‘RESOURCE DEVELOPMENT ™

15th APRIL 1987 AT THE CTC, (NWTTI)

His Excellency, Mr. Ambassador, Distinquished lecturers,
Ladies and Gentlemen.

I am greatly honoured and very pleased to have been invited
and preside over ihe Opening of Special Seminar entitled " Water
Supply Technﬁlogy and Human Resource Development™ to Be held at
the - National Waterwbrks Techﬁology Training Institute to
commemorate the occasion of utlllzxng the Central Training Center
for the f:rst time beginning Today.

It is also a very great pleasure to learn that the Institute
vas estab11shed with the purpose to educate and irain pefsonnels
concerned w1th the matters of haterworks technolngy This is a
very 1mportant and meaningful training institute wh{ch, I hope,
would be quite useful in providing education and. training .tn
‘the waterwoyks personnels and disseminating. the tap water
production technology. I'Qould like to express my sincere thanks
to the Government of Japan in rendering all necessary assistances
tha§ make its establishment possiﬁlé. Again, thanks to all those
who haye played their parts in cxpediting tﬁe' establishment of

this National Institute.
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As you all kKnow Qell, tap water plays a very importaﬁt rele
for a man to survive. ‘The critical problem facing us now is that
we are not yet in the positioﬁ to produce and supbl? enough. water
to meet an increasing demand due .to the pdpﬁlation increase
both in thé metropolitan area and in the upcduntry. This ﬁfoblcm
has been demanding'more_attention_ for solving by me&ns ot the
in¢crease watef production capability quantitatively ané
qualltatlvely 50as to meet such a water demand.

The establlshment of the Institute, I hope; wil]fbé unigque
becéuse it is genérally believed that ocrganizations well equipped
'with new technology will vield higher'ﬁroductivity.

This. Special Seminar has been-.considéred aé timely and
sttmulatiﬁg for the NWTTI. Besiaes emphasizing the importance'of
education and training on the topic above meﬁtioned, it will be
the appropriéte time to make known to all ‘the parties. concerned
that CTC is part of the NWTTI and it 1s starting to funct1on.

I 51ncerely hope that the semlnar will be very useful to all
honourable partlc:pants present here Today and in the future Now
I declare open the Special Semxnar which commemorates the Opening
of CTC entlt]ed "Water-Supply Technology 'and. Human Resource
Development" and'ﬁish all éuccésses as the Institute has hoped

and planned.
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REPORT@NG'SPEECH
TO SEMINAR OPENING CEREMONY CHATRMAN
_ BY
THE NWTTI'S BOARD CHAIRMAN

His Exéellency, the Interior Minister,

On  behalf of the NWITI Board Chairman ‘and Lhe officers
concerned, 'it is-a great hoﬁour given to us by.His Excellency to
accept our invitation of coming Here to preside over the Opening
Ceremony of Spécial Seminar entitled “"Water Supply Technology and
Human Resource Development".

On this oecasion, 1 would !ike £o report to you briefly the
NWTTI'$ history and ac;ivities as fél]on:— |

The National Watefwo:ks Technoleogy Tréining Institute
(NWTTE) has been estabiished 'by the joint effort of the
Metropolitan Waterworks Authority  (MWA) ‘and  the  Provincial
Waterworks Authority (PWA) with the financial supbort iﬁ-the fofm
of Grant Aid and Technical Assisfance from the Japanese
Government through the Japan Intefnational Cooperation Agency
(JICa). The main purpose is to educate and train the MWA's and
the PWA's pérsonneis and ﬁeOple irom other organizations on thg
new waterworKks technology an its applications in order to enhance
the quality of services and improvements,

The NWTTI will operéte three training centers, namely:
Central Training Center (CTC) located here where you are now, and
the -other two Regional Training Centers (RTC) under construction

in the, Khon Kaen Province and Chiangmai Province respectively.
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Today will mark the first official utilization of the CTC
facilities. The NWTTI and JICA have jointly organized this three
déy Sbecial Seminar beginning today and will last on the 17th
Apritl. The aim of this Seminar is to introduce this newly
established institute to outSide people and interested agencies
and at thé same time tb publicize the tap water oproduction
technology and some ideag on the human resource development. On
this me$dfable Gccasion, we will have the honour of distingquished
and experienced instructors and lecturers of Thailand and from
Japan; They are:

- Dr.. Boonrod 'Binsdn:'the former MWA Governor énd Cﬁairman

of the Board of Dircctors
- Mr. Suvich Futrakul: the Governor of MWA
- Dr. Tawat Wichaidit: the Governor of PWA
- Mr. Shigeyuki Okamoto:Director, Ductile Iron  Pipe
Association of Japan

~ Mr. Mamoru Hasegawa: Head'of Brance office, Waterworks
Bureau, Yokohama City

- Mr; Tatsue Kudo: Head, Planning Division, Planning
Department, Kanagawa Water Supply
Authority

The invited participants are those from government agencies,
universities and international organizationsf

Finally, I would 1like to reguest His Excellency, the
interior Minisfer, to declare open this Special Seminar and make
the Opening Speech

Thank You
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HUMAN' RESOURCES DEVELOPMENT- AND WATERWORKS

1. Introduction

- What do vou consider "Lhe Techpotogy® n
-~ Technology for increasing human vclfarv
- It will be transformed to the future

- Metaboliic transfo‘rmuliiun
- Mefnmorphos transformqtinn
Technology has two faces
]nsléaa o[_{raditxuna( technutbogy modetrn lnrhnulnhy are

available to transform une to anothe;-,

Development of an Engineer

It is necessary to develup the man/woeman fur dovelopment

of téechnology

Human rescurces and “man accessmend ™

There is a spectrum of operating staff requiréd;“ whiCh-
contains at leasl six récognizable band. These range from

the labourer, _tﬁrough”thc_craftman an: fechnicjan, to the

. . PPN .
“technician enginecer/scicntist, professaona]

Knowledge

A

engi'ncér/scientist and f.nany 10 the manager.

On an englneer s knuu!odfc (Flg 1)

Technical Manadprial

Furndamenial
erdineernm

Stience
‘-‘--_.___B__

Bactgtound | Age and

' SenorTy
Sc‘nool URVEW?TI’AMU E @ ence Maatement

Fig. 1 An Engineer s Knuwl(dge




3.

1.

Skills Regquested for Management -

T ;
m?n%erm'i
Conceptual skidl
Micdte | Human gkifl

paragenenl

Technicat sKitl

z»’ia‘-’n"‘é?ea enz(y - 50

1005%)

. 3”‘;""‘”";’" awe needed @ QMQWM.
o Jhore are MM‘»{M fﬂ_qﬂmﬂfﬂd‘fff’wzz

Fig. 2 Transition of Skills According teo rankK of Management

~ Engineers are. needed a management skills

- There are three kind of skills for a management, technical

skill, human skil! and conceptual skill.

Necessity of "On~the-Job Training"

- It is sometimes said that however good thcir

engineers start to learn real engineering wnen they go

site.

- Lack of “On—yhe—Job Training” instructor.

L3+

cducation,

on



3. Waterworks Engineers Development in Japan

Table -~ 1 Number of Waterworks in 1984

: iBulk Waterilarge Scale iSmall Scale .Prlvate.Fotal H
; ' Supply iPublic WateriPublic WateriWater ! !
; i : Supply ‘Supply iSupply H

‘Nimberof water
iSystems

w
(2]
s
w
[B%)
Py
ot
\—t
b
e
<
— -
-9
-
—
o
(]
o
~1
o
—
w0

- Waterwerks Devetlopment in Japan
- Percentage af Population served drinking water in Japan
(Fig. 2)
- The ¥aterworks training course in Japan (Table —-2)
- The Japan Watexworks ASoOCI&tlUﬂ arc constituted by municipail

enterpraseb and other small towns.
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¢ Fig-3 Rate of Population Served Drinking MWater in Japan.

187 1897 1907 1916 1995 1S5 15 1955 . 1965 1975 1984

1892 1902 1911 1621 1930 1940 1950 1960 1910 190

Year (4.D.)

4
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- 2 The

Association

Waterworks

Training Course by Japan VWaterworks

Year

Percentage

vA.D)Y Population Served

o D
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Aok

halerw01ks/Sanstary Engineering Course
by the Institule of Public Health (700

{The Worid War Ii coased)
watéfworks'ﬂesearch Meeting_(27,0005
(The Law of Municipal Enterprisé‘

Adm:n:stlallng Manager Training COUFGQ
(7,500

(The Regulation of Waterworks ——) The
Law of Waterworks)

- Technical Vater System Adman:strator
Hokkaido University, Sanitary
Engineering Course

Technical Water Svstem Adm:nlstratlon
(1,400) Authorized Training Course .
(8,200) - Partly On the Job Training

..(The Law of Consulting Enganeers {1,750}

Waterworks -Engineering)

Kyoto University, Sanxtary Englneerlng
Course (1,300)

Waterworks Engineer Training COurse,

7 prefectural blocks (8,200)

Tokyo University, City Engineering

Course (1,800 _
{(The Law of Municipal Enterprise Revised)
-Administrativg Manager-

Management Training Course (8,000
Technical Water System Administrator
T.C (4,400) -

Waterworks Engineer Retraxn:ng Course
{1,600) ) .

Waterworks Engineer Special'Training
Course (2,000}

Newly Adminisfrative Manager Training
LCourse (700)

_ Business Retraining Course

Management (1,300) + Labour (700)

A

* By ‘the Ministry of Hea]th and welfarE'
** National Unjiversity, Sanitary Engineering Course
) Total Trainees from beginning to 1986
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6.

Concluéion:—

‘Technology development = Human development

VTeChnoidgy will be developed by human being

1t is- most fundamental and basic idea to develop the
waterworks technology that is to déye]op the engineers.

It has to be rgady fbr_é_varidus training ménu currgsﬁonding
on each giége. frbm the iabouf to the manager,it needs to. go
on an adaptaﬁle traiﬁing éoursé Qﬁ.the suitable occasion. 
it needs not Oniy a quantitive d;ffusion as technology but
alse an iﬁdividﬂal oﬁtiﬁuh fééhﬁology adapting te the

culture and the civilization -in each country..



EFFECTIVE MANAGEMENT WATERWORKS
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- EFFECTIVE MAMAGEMENT ON WATERWORKS

'Introductlun

The Self Supportlng Accaunt:ng System and fntroduct:on cf the
BuS1ness Accountxng System.

Actual Opexations Under a Self- Sustaxn:ng System.

Organization and Controi Under the Executive System.
Management Efflcxgncy Improvemgnt Measures.

Actual Improvémgnts-ih Waterworks Management.
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1. lntroduction

in mosl instances, waterworks in_Jaﬁan are'operatéd by local’
pubiic  bodies in the form of local mﬁnopo]istic public
corporations.

The Lﬁcéi Public Entefprise Law. which was enacted for
public enterprise; such as public'walérworks_td be operated by
logat  public bodies. The Jaw provides that a loca public
enterprise Should.always pursune economy in opefa{ion and promote
the pubiic welfare, the primary objective of a public enterprise.

This Jaw a}so proﬁides that expenses other thah those
dengnqted by the law shall be covered with revenue derived {rom
the operation of - the public en*erprisel . in the case -of
waterworks, management is reguired Eo'operate them on thé basis
of é self—sustainiﬁg accounting Systeﬁ, _with the waiter rate as
the bas}p source bf revenue.

11 can .be said that the-management of each wate;wdrks in
Japan is struggling to make the public.interest and the economy
compétible with each other, by supplying clean and abundant water

to the people at the lowest possible rate.

2. Sélf—Sustaining Accounting BSystem and Introduction 6f the
Business Accounting Svystiem .

As a result of this law, local public corporations have been
permitted to introduce thé business accounting system cemmonly
used by private enterpfise.

Business accounting principles are based ¢n the double-entry
bookKeeping systiem, and set - forth various reQﬁirements for
clarifyiﬁg the financial posftion of a business corporation.

For example, there are the principles of the accrual basis,

the recognition' of various expenses, and the principle of
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separation of profit and - loss transactions from capital
transactions.

There are various methods for examining or analyzing the

Gperation ¢f a . corporation, fegard]ess of whether i{ is a public
or private corporation. For example. financial analysis is one
of the basic methods of business anaiysis. Financial analysis is

pussible oniy when businesg transacticns are pecorded accurateiy
in conformity wiih business accounting principles.

There are manyAiools fur financial analysis,. butl the most
“cummonty  used ounes are the current ratio, ratio of operating
'income “to Opefating expend;ture. ratio of fi#ed asseis to long~

ferm cébita?t and personnel exﬁense rafio.

.fhc cuirent ratio is the ratio of current assets io cu;rent
“liabilities: The. ]arger thg ratio._ #he lafgcr'thg_ amqﬁnt of
current' assets disposable for repa?menl of - stort-term

liabilities.

3. Actual Conditions of Operation Based on the Selthustainingr
Accounting_System

Many publié waterworks ‘have been operating in the red,
despite the fact that they are supposed to be operated on a 5elf~
sustaining operation basis.

On the other hand, the law requires water charges to be
determined as "fair and reasonable charges based on the
4ppropriate production cost under efficient managémént_and also
as-charges’ large enough to ensure the soun& functign of ‘the idcal
public updertaking".

Watér rates are subject to resolutioﬁ by the assemblies of
loca!:'public bodies, so waterworks managements cannot freely

determine ‘watler charges.

el
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Under these. chcumstances, although wdterwnrks are to
opcraté on a sc!fmsustaining basis‘r there is a. limit to the
amount of funds that can be raised from external sodrcks and
managements caﬁndt freely raise Water.'rates. Consequenily. as
far as ﬁanagements are concerned, the only way to maintain sound’

operations is te reduce expenditures as much as possible.

1. Organization and Administration of Work Execution System

Lccal’pub!iq.ser;iqe corpo- ttions have'thefr.own mahagements
which are indebendent of the general administrative systems of
local public bedies.

The officers who constitute management are designated from
among those who have adeqﬁate knowledge'aboul the operaiion of
the local public coerporation by the éompétent head of the loecal
public bddy.' The term of service of each officer is four yearér
Rédésignaiion of offiéérs.is not prohibited, an¢ bfficer% in
active service are exempt from being dismissed. |

This 'system has playvyed an importan{ role .in the efficfent
performance of‘ the management fuﬂction, but stiil it -is  not
perfect. The - conventional - management system is considered to
have the following probiems:

.The first prqblemr concerns responsibiiity' within the
organization,.

The second problem concerns wages.

_The_'third problem concerning the present management system
is, fhe absencetof an effective punishmént reward system. As a
reshlt, a worker's_ degree of effort on the job is scarcely
reflected in his 0r_ﬁe} wages;

Suéh being the éase, there is_a gap beiween legal parameters

of action and actual action. =Thhs, one of the tasks to be

1)
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accomplished from now on is to actualize what is anthorized by

law.

Another problem concerns decns;on mak:ng pioceduxes

In Japan, de0151on making w1th1n olganlzat1ons 1nvolves the
"Bottom—up approach" in most 1nstances, apd is c¢onsidered a

typical Japanése'managemént method:

This may not be decision making in a strict sense, bpt it
seems to me tio Ee é Bottom—up approach feseﬁbling proccdures.for
compilation of 'a buaget. -

- A budget is compiled fhfough the folldwing steps:

The first step concerns_nolification_of the oeriginal budget
plan, drawn up by the financial Séctidn according  to the
instructibns of top management, to all othér séctions of the
corporation.

"The second step concerﬁé presénta;ion-of wriiten budget
réquests from"all the éectioné concerned to the financial
seétion. .

Thé third step calls for discussion bf the financial section
of the contents bfrthe wriften.budget requests from the various
sections. -

The fdurth steé'involves'brobosals being made by the chief
of the financial seciion to e&cﬁ'of the other sections,

The fzfth step is recovery of the orig;nal budget request by
the chlef of each sectlon.

The sixth step involves counterproposals by top management
to fhe recovery request made by each 0f the sections.

Since the budget”of a local ?ubiic corpofﬁtion is finalized
through such steps, -all the staff concerned feel tﬁey are really

participating in the management of the;r corporation. As a

11
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result. personnel come to feel their respective responsibilities

at various levels.

5. Measuréé for improving Operating Efficiency

Principle measures {for the improvement of the management and
operating efficiency of ]ocal_ public; waterworks which have
already been implemented or are being considered include:

Measures to impro@e the administration of facilities:

- First, _the_ eslblishment of a‘ compﬁterized water
uiilization system.

- Second. imprevement of paid-water ratio, mainly through
replacemenlréf old water mains.

- Third, eptimization of ihe rep]acement of water meters.

- Fourth, entrustment of service work to  private
Contraciors.' |

Measures concerning the improvement of office work and

personnel management include:

~ Office automation.

- Discontinuation of door-to-door c¢ollection of Qater
charges and promotion pf a bank transfer payment system,
perhaps even to a payment.system'without collector.

- Entrustment qf meter-reading to private contractors.

- Epfnrcement of an age-limit system for personnel.

- Provision of a training course to improwe the dperating
efficiency of personnel.

- Efficient utilization of operating funds.

There are many other minor measufes in additfén to the

above.

A Survey was condﬁctéd by the Japan Waterworks Asspciatidn

in 1982 by sending guestionaires to local publiec water service

12

— 78—



corporations throughout Japan. The results are listed in an

attached tahle.

6. Measures to 1mprove the Operation of Waterworks Adopted
Among  many other measures which have been implemented by
Yokohama City is the discontinuation 0f doer-to-door water charge

callection.

¥hen viewed on an annual basis, of the. total number of
regular ity water users 63% pay through the bank with the water
charges drawn automallcally from their accounts. BA take their
bills ito the bank fﬂr paymént. - 29% use the door-to-dgor
cb]!ection systen. As of 1985, 123 persons were emploved as

door-to-door collectors.

Management proposed termination of the door-to-door
collection systgm to the labor union in 1984, énd they agreed to
consider this proposal.

Pt took the management of the municipal waterworks of
Yokohama about a year in negotiating with labor to feglize its
proposat.

Meanwhile, a project team .consisting of the chiefs of the
sections concerned and chief clerks organized to discnss the
matter in detail.

As’'s result, in the summer of 1985, an agreement concerning
the termination of the deor-to-doar collection system was reached
between management and labor.

The azreement was:

- That a preparation period commence from November 18985, and

that the system in gquestion would be términated after one

year or from November 1986.
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To

That cuslomers who started using.city water aﬂtef the
start of the preparalion period should pay their _water

charges against - the. bills and that -they later be

‘recommended to use the bank transfer s -stem,

That measures to increase the shave of colléctions through

the bank transfer system should be promoted. since this

system was the most cost-efficient.

That, those wishing to continué with the. door—fo-door
system éhou]d be persuaded.to use the bank traﬁsfer-system
a;ter carefully explaining the reasons.

That, those who insisted on using the door-to-door svystem
even after fhe oné-year publicity period éhould be
notified tﬁal they would be required to pay égainst the
bills from that time on.

That of personnel in charge of collection, ‘123 persons
would remain on the active l@si:at the time of the
termination o¢f the dopr“to~dd6r collection systlem even
though only about 50 persons were needed.

increase the share of customers using the bank transfer

system, the following measures have been promoted:

Brochures have been distributed to publicize the
termination of the doer-te-door collection system and
recommend use of the bank transfer system.

It was publicized that applications for payment by the
bank transfer systeh would be accepted at waterworks
offices.

Application forms for the bank transfér system.wou]d be
surely distributed to customers to recommend use of this

payment * systiem, because payment of waler charges by new

14
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customers have been automatically categorized as the
payment against the bill due to the waterworks side
business convenience.

- A bonus of 200 yen per case is paid to each collector who
has succeeded in pérsuading a customer using the door-to-
door system to change to the bank traﬁsfef system.

The result of this effort is as follows:

The share of customers using the bank transfer syspem

increased te 75%. in November 1986 when the door-to-door
collection system was terminated; the share was about 63% the
year before. the number of customers using this payment system

has increased by 140,000 cases, a figure comparable to the total
number of households in a medium-sized local city.

Since the schedule for the trénsfer of surplus personnel in
charge of collection has not been finalized yet, it'is too early
to judge the final effect of our improvement measures, but we
feel they have been a success.

What is in the future for the municipal waterworks of
Yokohama ¢

We have rémaining tasks such as connecting the terminals at
our offices to the computer center with an on-line system so that
we may process information concerning adjustment and collection
of water charges promptly, and thereby reduce the volume of

office work substantially.

15
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accomplished from now on is to actualize what is authorized by

law,

Annther.probicm concerns decision-making brocedurcs.

In Japan. decision making within organizatioas involves the
”butiom—up approach™ in most“instanées. and,  is considered . a

typical Japanese management method.

This may not be décision making in a striaf sense, buf i£
seems {0 me 10 be a bottéom-up ar-roach resehbfing procedures for
compilation of a budget .

A budget iS'CAmpiled thfough the following steps:

The first siep concerns ﬁotification ﬁf the original budget
plan, drawn ub b¥ the f{financial Qec(ion according to the
instructions of top management, to all other seétions “of  the
corperation. |

The second step concerns presenfatipn of wfit{é# bﬁdgét
requests_  from all the sections . concerned to the. financial
section.

The third step calls. for discussion by the financial section
of. the contents of the written budget réquests from the various
sebtiohs.

The  fourth step involves proposéls being made by the chief
of the financial section to each of the other sections.

The fiith step is recovery of the original budget request by
the chief of each section.

The sixfh stqp involves counterproposals by top management
to the recovery request made by each of the seciions.

Sincerthe budget of a local public corporatiqn is flnalized
through sﬁch steps, all the siaff éﬂncernéd feei Lhey are really

participating in the management of 'their corporation. - As a

16
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First Waterworks.in Thailand was in;talied in selected
areas of Baﬁgkok. when the Fifth King of the Mahachakri Dynésty
erdered the _construction of “The Siam Waterworks™ jn 1897,

Since ihen, the PublicIWaterworks Deparimen{ 0of the
H1n1stry of lntgrior has been expanded water Qorks throughout

the country. '

‘ - I'n }9573‘ Metfoﬁolitan Waterﬁork. Authority (MWwa) Qas
established. to manage. the Wateréorks in Banékok, Thonburi,
Nonthaburi and'Samuiprakarn in an integrated manner. .ln 1979,
Provincial waterworks Authortty (PhA) was establlshed to manage
the watexworks for the rest of the countr} 7

MWA - :s urging to expand and upgrade its water ‘sﬁpply
capécity. The uemaﬁd is increasing due to the concentration_ of
pol;ulation in  the Metropolitan Area. MWA is currently
}mplementing :an expansion plan for water .supbly facilitieg.
targeted for tﬁe year 2000.

.PWA ié'aiso é%pandi#g itS'Qater supply facilities under
its own ten—years'pian.(lgal - 19903, which is aiméd at water
supb]y to unserved areas. ' These undertakings are in accordance
with natlonal policy for equaI provision of Publ:c ‘services.

MWA and PWA, formulated development programs to meet
the demand in théir service areas énd to implement fhe expansion
,af their supply capac1t1es accordingly. However, MHA and PWA w;ll
come across such difficulties  as fxnan01a] problem, water

pollution, shortage cf water resource?

23
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To cope with these problems and to provide better walter
supply services throughout the country, it is important to make a

plan for safely and rational water supply.

The percentage of population:serued in Japan was 53.4
pergeﬁt in i960 and.QS.l percent in 1984. The 1584 péréentage'in
Tokyo had reached . 99.7 percent.

. quyo ‘wds striken by a major cholera cpidemic in i886
which claimed the lives of maﬁy of its cit;zens because the canals
become polluted and woodeﬁ pipes fofted.

In order to sqlvé these problems, .development plans-
'for modern. waterworks system was méde. In 1882, the consiruction
work.started.on the Yodobashi Treatment Plant. This was followed
by further expansion'wofk, which was compiefed in lel.:- First
modern water supply system of Tokyo started it's operatién in
1898.

The presgnt water supply capacity in Tokyo 1is 6.63
mi}lion cubic meters per day, _by 11 Treatment flants 'ﬁnd
distributed by 15,000 Km of water mains. The capacity is qut
enough for the current demand of water., (Fig. 1)

It is estimated that the future demand in Tokyo K will
continue to increase due to the improvement of living standards
and p}ogressive‘urbanization of Tama-district. So_by 1990 water -
capacity will be approximately 6.89 million cubic meters per day.

The . Bureau of Waterworks Tokyo Metiropolitan Governﬁent
has many urgent problems which must be solved soon and The

Fundamental. Goals of ihe Bureau are as follows:
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3. The Improvement of Service to the Public

3. TO PROVIDE SAFE WATER

Waterworks in Tokyo reiies on rivers for mpst of its
water sources. Hoﬁeyef, water qualiiy in these Tivers was
polluted due to the increasing voiume of domesti¢ and industrial
“effluence caused by the rapid urbanization.of the -watef sqﬁrce
aréas .

In' recent years, the extent of this pnoblemrtrend. to
settle_ and show down it's deterioration hoﬁéver ‘the poliution

itself is getting more complex and diversified in nature..
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.The wa;cr quality contiroi by.ihc Burcau 1s impiemented
al  three stages; watér sources, pulification plants and ‘water
distribution svstems. |

3.1 Qualt:ty Controi at the Water Sources
watcrgﬁeus of source rivers cover most of the Kahto
district.

3.1.1 Approximately 60O ﬁnnitoring stations. have been
s¢t up along iheseufivers and-lakes. (Fig. 2)

Thé water guality isAmonitored MGr:hly an a2 routine
basis. -

. 3.1.0 .ﬁequcsting kd preséfve good water resources to
central aﬁd local government. 7

3.1.3 wéter quality is monitored by the examinalion

car in casé df'acr_dgntal cbntamination;
- 3.1.4 The Hureau has-td‘col]éct information from othef
‘uéter Supp]y Enterprise.. |
| 3.1}5 The water quality ‘conservation of Ogochi
Hesefvoir ‘ |
- The 'Ogachj reservoir wés constfucied by the
wagerworks Bureau of Tokyo_Metfoﬁo}itan Covernment in 1957 at thé
upsfream of the Tamé riﬁer; Tﬂe capacity-is 185,400,000 m?
3.2 ﬁater_@uality.CGntrol at the Purification Plant

3.2,1. Inshection by autematic méniiorihg.jnstruménts.
(Fig. 3)

3.2.2 Some examinations are carriéﬁ out everyday on
water samples at each sfage of purificélfon prdcess.

3.2.3 Quality managément'of the qhemicals used in the

waler purification process. (Fig. 4, Fig. 5)
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3.2.4 Study and research for management of water
quality.

3.3 The Management of Water Quality at-the Taps.

3.3.1 Water Quality at the taps is monitﬁred everyday
according to . requirements laid out in.lhe water works law.

3.3.2 The full items as sbecified in the Waterworks
ESW are carriea out on a monthiy‘or reasconally.

3.3.3 When there "are complaints and problems the
Branéh Offices and the Service Stations cooperated with the Water
Quality Center to investigate ihe.tﬁp water.,

.3.4 Researches and Experihents

The water polliution itself is getting moré éomplex and
diversified. -

7 ' The Water Quality Management égnter is aqtiQely engaged
in résearchs in order to emsure the safety of the waief_delivefed
in future. |

3.4:1 Water ‘treatment lechnology .0on Bactériogical
graﬁulaf activated carbdh treatment with Ozonation.

3;4.2 'Research on how to protect thg reservoirs from
the eutrophication:

3.4.3 Hesearch relating to both the iwmprovement. of
watef'quality and counter measure for the cold water problem from
the dam by desifoying the stratification in the reservoir through
Leyelice areation plaﬁt.
| 3.4.4 Research relating to the removal of minor
organic'substﬁnces.

3.4.5 Research relafing to ‘the remo#al of Athe
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offensive ‘taste and odor substances in the dfinking water.

»

(Fig. 61

4. CONCLUSION

According to Annual Report MWA (1985)

“The commitiee to consider Cleanliness and Safety for Water
Consumefs in the éangkok Area" confirmed that supplied watef is
readily drinkable and safe in ihe certified six areas and the MWA
Governor said.that b? 1988, tap water will be safe to drink.

_ However, in Thailand, the situation of Water Résources are
deteriorating year by year énd offensive odor problém océufe&. in
" Khon Kaen area in 1986. And also, Wa;éf Quality in some area in
kBangkdk may be éffectcd by old distribution pipés;

To keéﬁ efficiénthater Quality Control of drinking water,
the firsl'méasuré; water pollution cont}o] for Hétér Sources is
most " important, secondary, the reasoﬁab]e treatment process
should bé the counter measure, .}hirdly. the distribufion system
using old pipes shall be impfﬁvéd.

Nevertheless to say; tap water should be drinkable, the

ultimate goal is to provide safe-and stable water supptly.
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Fig. 7

Water Quality Standards

Water mpplicd. by waterworks shall meet to the following requirements;
{Article 4. Waterworks Law) :

! ~ tequirement prescribed in Article 4,
Paragraph 1, Hem L.

- {Nul to be affected by any pathogenic
organism nor to conum sny otganiom
or substance which-gives ground for
suspiclon of being affected by patho-
genkc organtm)

Nitrite nlirogen and Nitrate
nitrogen
Chloride 3on

Organic mubstances
{as potastium permanganate

‘consumption)

Tots! colonies

" Coliform group

[

Max 10 mg /e
Max. 204 mg/e
ng. 10 mg/e

“{eolony counts per mf)

Mas. 100
Not ta be detected

A requirement prescrived in Article 4,

Paragraph I, Hem 2.
(Not to contain cyanide, mercury and

Cyanide fon
Mercury
Organic phosphate ’

Not to be detected
Not to be detected

Not to be detected

— 1056 —

other poiwnous mbrtances) 1
A requ irement preseribed in Article 4, | Copper Max. 3.0 mgfe
(Pl:mraph L ftem 3. i Tren . Max 0.3 ‘mgfe
‘ol 10 contain coppcr. uon. fluoring,
phenols and other substances in excess Manganese Max 9.3 mefe.
of their allowable quammcs) | Zinc Max 1.0 mght
Lead _ Max. 0.1 mgfe
Chrorniym (heanvaJcn()‘ Max 0.05 mg/e
"Cadmivm Max. = 0.01 mgfe
Arsenic © - Max.  0.0% mg/fﬂ
Fluoride Max. 0.8 mgfe
Calivm, Magnesium (hardncss) Mzx. 300 mpfe
Total residve Max. 300 mgfR
Phenols - R Max G.005mg/e as phenol
Surfscersctive agents (anionic) | Max 0.5 mg/e
A requiremient prescr.bed in Anticie 4, [ pH value Frem Max. 8.6 to min. §. 8
Faragraph 1, Jtem 4. : as pH valuc
{Not to assume abnormal acidity or
alkafinity)
PAarcquucmem prescribed in Article 4, | Odor Not 10 be abnormal
ragraph I, It
agfap em 3. Taste Not to be abnormal
{Not to give an offensive smell, except
the smell caused by sterilllzation)
Arequirement prescribed in Article 4, | Color Max, 5 degree
Paragraph 1, ltem 6. e L
: ) Turbidity Max. 2 degree
(To be almost colorless and trans-
parent in appearance) ’ >
35
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1. INTRODUCTION

- Water Poliution VS. Safe Drinking Watef -

Water is indispensable for the 1ife of people and
pollutants shall be discharged to water by people, fherefcre
"Pollution of Water Soﬁrce" and "“Safety of 5rinking Water"
have béen fatal enemies ‘each other. The form of 'the
struggie between them will become.comblicated more and ﬁore.

as the life and éodial-style develop.

2. WATER UTILITY AND POLLUTION

2.1 Water'utility and pollution
Water Supply Systems are classified into three levels
as. .shown in Fig.- 1 according to the conditioﬁ -of  their

communities.

37
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Fig.-~ 1 Level of w'a.ler Supply
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The émount of supplied water should be.grcater in due
order of Level 1,-Leve172; Level 3. The amount of pollutant
disposal i; also greater jn the same order from Level 1 ko
Level 3. This is becaﬁse that as.the amount of suppiied
water is increased, the amount of water consumption is also
increased. (For drinking, cooking, éleaning, eic.)

Treatment of waslg will also be difficult in the same
order, because the-pollutant is diiuted and dispersed. As
the cities dévelop and their activrties for indus}ry and
cﬁmmerce:ﬁeceme largé, pollutaal:will be changed from simple
BOD substancé'to heavy metals and harﬁful erganic m5t}efs.
Therefore, from the viewpoint of -prevention of pollution,
the progress of. water supply syéiem‘can be contradict with
it.. 7

On the other hand, from the " standpoint of public
hygiene, iﬁpuriiies shall-be ilé#ed away, therefore water -
supply and prevention of water pol]ut{on are contradict each

other.

2.2 Pollution and Self-Furificatian

This _objéc{ive relation 15 in some cases Come into
clear and in some cases don't by the _seif-purification
capacity of nature.

. Host_ cases in Japan where many people are concentrates
in small area, il wilil becume some problems but in Thailand
1 IS not  so serjous  excepl some large cities. Bul
hereafter as the cancentration of poﬁulation o1 industries
in citfes. are promoted, pfnblems against . "Safe Drinking

Water” will oaccouy.

19
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Typical examwle for poliulion and city activity is

shown in Fig.~- 2.

Valcr»uoufce f\wj\qﬂ%.

Puri1fication plant

Cities

-'Diséharge vi
residual puliutanls

/- ) ‘,9'( 3 J';
1.' r-__j
. |Sevage| Cities| .
“"Itreat- HPurification plant
Accumulation| °| menl .
of . *lplant™
pollutants | Intake uf water with

accumulated poliutants

- Purificationvplant
. - - )

Tlties

. Sewage
\treatment plant

Fig._—z
3. Water Supply and Sewerage

From the_viewpointioifwater_circulation in'nature. raw
water and sewerage cannoi b§ divided clearly. Self~
purification in Vnaturc will causérno‘ préblem _and water
treatment cost will Dbe free as far as they Kkeep yofkihg
undgr the condltiqn ihat the amount of pollution load is
within the capacity of self-purification.

Hq@ever'onqe;the pollution load will ovefénme_ihe self-
purifiéation ability. Qarious probiem§ will be woccurred.
In this case administrative ° contrél or .r?guiations _are
necéséary te “prevent water pollution and to keep water

resourse clean.

4()
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4, Water Pollution in Japan

in Japan water pollution was_incrcaséd from 1960's a§
the conéenlration of population and. development of
indﬁstries was promoted. 7 Fig.~- 3 shows a.secular.change.ﬁf
waler gquality (BOD) of the Tamagawa River in  Tokyo
Mgtropolikan. Generallf. désired_BOD_value in-raw water for
water gﬁppty is leés thaﬁ'B ppm, the firét Hélf of 1960's
the wvalue °~was »31}eadyl0yercome and thén pellution 'waé
rapidiy increased, but it wés décfeased due to the

cohstruction of sewerage system.

Note: This example is the worst case in Japan, and most
_waters are in better condition by taking vpollution
prevention '~ measures, 1t shows dlear]y about the

relationship between waler pollution and sewerage.

Secular C'na.:n%e of BOD
( At the Riyi’."r Mowth)

pren
30

2o}t
75t

o

Lo
L)

[a] s . N . . N TS . 1 K sl
JRSTS9 &F &3 485 s¥ 89 T 737 77 ve 81 83 fYBS

Fig.- 3
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o

Japan

L

In order Lo

. Processea'to Cope wWith

.1 Enact ﬁcgu!ations

solve the

probjiem

[}

1 |

the Problem of Water Pollutlion In

envitenmenlal

poitution, Basic Law for Environmenlal Pallution was chnacted

in 1970, ‘Legal System for Water Qualily Manugement 18 shown

in Fig.- 4.
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Water Qualitly Stemderda
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t
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J

]
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]
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Fig.~

Lexzal System for Water Quality Management

._.l' Caal ﬁu\l.ng \..u- I
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-{ apfiEwitntel Crebtealy Vegulsttan tan

1

Regarding the subject to pollution of waler  gqualsty.

“Envurunmrnf&lIWutnr Qualily Standards for the PFrotlection o

Human Health™, "Slandards-;u} the Conservation of the Living

avironmenl” hawve been set. {Tab.- 1. )

™~
L)
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Tab.- 1 Standards fo the Protection of Human Health

Cdtem

S-tand:s_rd 'va]ues”

Cadmium
Cyvanide

Lead

Arsenic

Towl mercury
Alkyl mercury
PCB

‘Qrganic phosphorus?

Chromium (hexavalent)

0.01 mg/? or less

‘Not detectable

Not detectable

£.1 mg/€ or less

0.05 mg/f? or less
0.05 mg’Q or less
0.0005 mg/Q or less
Not detectable

Not detectable

Noies: L.

Maximum values. But with regard 1o total mercury,

standard value is based on the yearly average value.
2. Organic phosphorus includes 'par_alhion, methyl para-
thion, methyl demeton and E.P-N. .
3. Standard value of total mescury shall be 0.001 mg/e
in case river water pollution is known to be caused
by natural conditions.

Standards for the Conservation of the

Tab.- 2
Living Environment’
Rivers
. Stindard vajues'
>4 lem - ]
9; Biochemical Suspznded Dissolved Number of
- . . pH Oxygsn demand solids oxygen ofiform
fs] Purpose of water use - {80D) (85) (DO} groups
AA | Water supply, ciass 1; censzfvation 6.5-8.% 1 mg/? or ess 25 mpfeorless | 1S mg/ear more | SO MPN/IOO m&
of matusal ¢nvizonment, and uses . : or Jess
listed in A-F - ) = ) .
A Water supply, ctass 2; fishery, class 6.5-8.5 2 mgie o1 fess 25 mgfRortess | 1.5 mg/2 01 more | 1,000 MPN/1OO m2
12 bathing and uses listed 1n B -4 . or less
B Watet supply. chiss 3 fishery, class 6.5-8.5 I mgiRor bess 5 mgitor less 3 mg/t oi more | 3,000 MPN/LOD me
Landusesned.n C-E - . . .o or lesy
Ly Fishery, clany’3; indesinal water, 6.5-8% 3 mgl/? or less SO mgiter iz 5 mgf2 or more —_
class }, and vees issted an b-¥ . -
D Endustral water, class 2; agricultural § 6.0-K.5 & mgf2 or less [ 100 mg/e o7 fess 1 mg(% or mors —_—
wales?, and uses hsted in E .
B PEndustral water, cizss 3; conserva- 6.0-85 | 10 mgseor less | Floaung mattes 2 mg/? or mare —
uen of environreat such 2s gazdage | -
should aot be
obscrved

Nowes: 1 The stunga:d s shue bs based on the daily average value. The same apphes to the standasd values of bekes und coastal warers.
2.- AL the induie Tar agneslure, Pl shall be between 6,0 and 7.5 and dissolved oxyges shull not be Juss ehan § mg/2, The sume

4ppliet 12 the staadard values of [akes.

43
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For rpdustrial waste, uniformed definite standavrd has
been estatlished, but lor domestic waste, pollutiun' load

will be decreased by seworage lreatment sysiem,

2.2 Techs:auc feor Waste Water Treatment

Generally, doemestic waste waler lireatment svstom is as

folliows:
mante R ———
anter Primary Secondary Advanccd ) ]

— > o — —>Discharge
tire: reatm ! Ty ot -
freatment {Treatment Treatmen!

=Discharge
Primary Treatment @ Sediméntation

Sagondary Trealment sctivated Sludge Method
sdvanced f;eatment o Dehnitrification; De-phosphof

Jn  most caéeé, sécbndary treatment is enough for water
pollution centrﬁ}. however 'in_same cases such aé ciQsed

waler arca advanced treatment is required.

5.3 Rational Technique for Water Treatment

Raw waters are not aiwé&s safe,fqr waler éupplyfdesﬁi;e
legal éfétem shown-jn Fig.~- 4. .

In _thése Eases water Subply side should. téke
cdnsideration_to take countermeasure for them.

Generally, water trealtmerit systlem is as follows;

Raw water Rapid (Slew) Sand : Water

1 il . | Disinfection [
Fillraiion_System : ’ - Supply
“Advanced

Treatment

44
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Following matter is worth notice; advanced treatments
for waste waler and for waterzsnpply are not same in their
objectives and processes, howvever some parts of waste waler

treatment are taken over by water supply side.

5.4 Capifa!llnvesthent in the Preventi'on of Pollutioﬁ
Combaring the priority of capital investmenl in between
water supply and sewerage, the fcrmer has hiéh.priority over
the latier. vaéstment in sewerage is usually not

undeftaken before pollution reaches iis cripical Timit,
.Then._ what ecenomical conditien will allow Lthe
investment in sewerage? This answer will not be unified as
_lhe investment processes to social infrastrucfure are
different from each dfher. an example of capital invesment

for Sewerage System in Japan is snown in Fig.- 3.

(B;‘)

Yen

|Goof
200

800

1958 60 61 64 &6 68 To i 94 Ve 97 %o IQl%Z'

Fig.—- B

45

117 —



From this ekampje. it s known that the inﬁestﬁént is
started ‘from 1958 and'the cost is increésing from 1965, and
Cfrom IB?f-Qhen the legal hygtém on public pollution has been
established, it "has rapidly increased'and even now much
amgunt of investment is reqguired. It should be considered
thét once the . water 'aréa has been polluted, énormuus
invesfment and effoft are ﬁecessary for purifying it:-

bue Vtg “the construction of séwerage system water

pollution decrease as shown in Fig.~- 3.

6. Prospective View

Formerly, que#tion aboul the safety of'suppfied water
was. just-"Yes" or "No” dn bactertal pollution, this can be
solved by disinfection at treatment plants. The key point
lo_ solve the problem lies dnlx Within the field of natural
science.

Hoﬁever, hereafter éhe raw water polluted by industrial
and domestic yaste shall be used, and the question of safety
of suppiied water will be- extehdgd to.. such  fietd as
carcinogenic mihgr. organic substances. To so]ve this
ppdbiem, naot only an enormoeus cost bul also pblitical and
social -cqn&i}ions should alse be cun51dered...ihefeforc
the problem solving wi!l becume harder and compleﬁ.

To protect the saféty of-drinking water which is an
eternat human desire, much éffort and  bread information

exchange and cooperatiion shotuld be required.
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