3-3-2  Activities Plan

Activities in the. EMC are classified into environmental quality monitoring

aclivities and human resources development activities. Specific activities are

described below,

Development of
Reference Laboratory

Conducting
Environmental
[ Monitoring Program

Environmental
Quality Monilering

Development of

- Standardization of Analysis Melhod

Quality Assurance
—— Referee Labovatory

— Data Analysis and Provision

‘: Monitoring Activity in the Field

Management of National Environmental
Monitering Program

— l':m'irﬂnmen_lal Data Base

=1 Environmental
Information System

Human Resource
Developient

—{ Administrative Training ||

Soft Ware of the System

L Bnvidfonmental Communicatior: & Global
Contripution

r— Environmental Menitering Techniques

i— Environmental Planning

r’ Technical Training H— ’
- Eavironmental Data Processing

= Pollution Control Yechnolegy

— Environmental hapact Assessment (BEIA/AMIIAL)
= Environmental Administration 1 junior officials course)
— _EnVirenmenlaf Administration 2 {senior officiats course}

— Environmental Communication and Public Participation

1
1
y
]
1
1
1
]
]
[N

—«| Short Term Special Seminers

(1) Environmental quality monitoring activities

{3 Prograins)
{3 Programs)
(2 Programs}

(3 Programs)

{5 Programs)
s

(2 Programs)

{4 Programs)
{3 Programsj

{2 Programs)

{8 courses)
{1 course)
{1 course)

(3 courses)

{3 courses)
(4 conrses)
(1 course}

{1 course)

Envifonmental_ quality monitoring activities are aimed at understanding
current conditions in four areas of environmental pollution (water pollution,
air pollution, noise and vibration, and toxic substances), identifying pollution
‘sources,. and estiﬁbli_shing the EMC as the center of the national
- environmental quality, monitoring network for directly contributing to
“national environmental administration including the enforcement and
“revision of envirbn_mental- standards and measures for environmental
“pollution control. -For these purposes, practical research activities are
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planned in the EMC, which will be given the roles of establishing
standardized measuring methods, giving guidance in environmental
monitoring, and building an environmental quality information system.

1) Hstablishing standardized measuring methods
(reference laboratory)

0

Objectives are mentioned below,

- Selection and confirmation of analysis methods applicable to all
samples and analysis items

- Accuracy management to promote technological improvement and
program development for research and development

- Provision of reliable data pertaining to specific projects

- Reference facilities for different or contradictory data obtained at
muore than one institution

- Supporting pilot studies for examining new or improved methods
for environmental analysis and waste treatment

- Research activities for identifying causes and effects of
environmental pollution

- Guidance in specific testing conducted by other measuring
institutions

- Provision of technical evidence regarding sampling, analysis
procedures, and data interpretation

Outline of major programs
Major programs are classified into four categories as mentioﬁed
below. For activity plans and targets of activities in these programs

see Table 3-3-1,

<Btandardization of analysis methods>
Regarding sampling and measuring methods developed both in

Indonesia and in foreign nations, accuracy is examined by using

reference substances and analysis equipment such as an atomic
absorption analyzer. Sampling and measuring methods will be
standardized on a national basis, with technical levels of Indonesian
people and analysis equipment possessed by them being taken into
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consideration. If these methods are insufficient in accuracy orv
difficul$ to carry out, or if equipment possessed by the environment-
related institutions are changed, the standard sampling and
analyzing methods will be improved or more accurate methods will
be developed to improve standardized analysis methods.

<Accuracy management>>

Accuracy of data provided by national institutions is ascertained,
and procedures and systems are studied for aceuracy management of
data obtained every day. Research will be done regarding methods
for preparing standard materials which provide reference for
determining and improving accuracy of data collected in
institutions. Research will also be done regarding the development
of standard analysis equipment and experiment facilities. Through
distributing reference materials prepared in the EMC among the
institutions concerned and charging measurement to them, accuracy
is'ensured for daily data, and guidance and supervision are carried
out to improve accuracy. If data differ from institution to institution,
they are compared with analysis results obfained from the same
sample by using standard analysis equipment in the EMC. The
EMC thereby determines the accuracy of analysis.

< Research and development>

When new methods for environmental poIIutlon control or new
chemical substances are developed, research is to be done to develop
methods for measuring very small quantities of pollutants
discharged into the environment. Methods will also be developed to
measure substances which may pollute the environment in the

future.

< Analysis and provision of data >

Analysis is to be made on levels of concentratlons of pollutants at the
monitoring points, pollution distribution, and characteristics of
: pollutmn by synthesizing geographical data including topogr aphic
and geological information. These data will be provided to the
institutions concerned and presented in research papers, and thereby
assist in formulating policies for environmental management.
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Guidance in environmental quality monitoring -

Objectives are as follows

- Establishing a national monitoring network.
- Ascertaining causes and effects of environmental pollution
- Ensuring accuracy concerning monitoring methodology

Outline of major programs

Major programs are classified into two categories as mentioned
below.

For activity plans and targets of activities in these programs, see
Table 3-3-2.

< On-the-spot monitoring activities> .

This is the first time that Indonesia has used Automatic Measuring
Equipment for continuous air monitoring. Consequentlyl, from now
on they will begin the pioneering work of collecting data with the
aim of establishing a nationwide monitoring system from fixed

measurement points.

The following three points are essential to the establishment of a

nationwide monitoring network :

- Confirmation of the analytical accuracy of Automatic Measuring
Equipment,understanding of the various characteristics of
analytical data

- Understanding of important matters regarding maintenance
management. '

- Aquisition by the staff of BAPEDAL & EMC of specialist
knowledge regarding Automatic Measurement Equipment.

In Indonesia, monitoring spots are extremely limited, but at certain
representative spots, ongoing accumulation of continuously
monitored air pollution data will begin,

From now on, in order to monitor changes in the long term condition
of air pollutlon the pioneering work in the supply of valuable
information can be done.
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On the other hand, maobile monitoring of the environment will be
established, so that when local pollution problems arise, special
research projects in specific regions to monitor the condition of the
environment can be conducted.

In this.way, we anticipate that that this system will be useful in
understanding and solving local pollution problems, and in forming
new planningpolicies.

3) Establishmentof environmental information systems

(D Targets of activities are as follows

- Collecting information from the relevant departments and
bureaus of the provincial governments and international agencies

- Management of environmental monitoring data from every corner
of the country

@ Outline of major programs

Major programs are classified into the following three categories.
For activity plans and targets of these programs, see Table 3-3-3

< Environmental data bases>

Monitoring data on air and water quality are provided by the EMC
and other environment-related institutions. Other data include
registers in which kinds of pollutants, gquantities of pollutants
discharged, and operating conditions of major facilities emitting
pollutants are entered. Other information to be obtained includes
geographical information such as weather, topography, and geology
of the measuring points, and sociceconomic information such as
populétion and industrial activities. Comprehensive environmental
data bases are to be established in this manner and they provide the
basis for undei‘standing the conditions of environmental pollution in

Indonesia and identifying the causes of pollu'tion.
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< System software > _
Data will be analyzed on computers by using these data bases.
Software for statistical analysis will be developed for knowing
pollution levels and regional or seasonal characteristics of pollution.
Simulation medels will be developed for pollution forecasts and
analysis of pollution distribution. Image processing programs will
be developed to display analysis results clearly and visually.

< Communications pertaining to environment and their global
contribution> _ | _

Data will be computer-analyzed by using the data bases and these
programs. Plain environmental information is to be available to
citizens, and a consequent increase in their consciousness of
environmental protection will result in their broad-based
participation in environmental pollution .co'ntrol.'_I_‘h'e EMC is to play
an important role in the environmental monitoi‘ing network by
managing and working it and promoting the centralization of

environmental data bases.
Environmental information system plan
The EMC environmental information system is as follows.

< Roles of the environmental information system >

Environmental administration in Indonesia is independently carried
out by ministries, and monitoring systems have yet to be established.
It is an important task to establish environmental monitoring
techniques and a monitoring network, and to improve accuracy of
monitoring data and mea+ " ring techniques through activities in the
EMC. In parallel with this task, it is necessary to make
environmental data bases into which environmental data obtained
from ministries and agencies and socioeconomic information such as
geographical information, vital and industrial statistics, and
development plans are incorporated. It is important to analyze and
evaluate various pieces of information in these data bases and reflect
the results in environmental administration.
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The following things are necessary for thesc purposes.

a)

b)

environmental pollution and its characteristics

c)

information to ministries and agencies

<Information to be dealt with>
Effective operation of the EMC information system requires data

and information mentioned below.,

Unification and expansion of environmental data bases
Development of analysis software for knowing conditions of

Establishment of a system to provide environmental

Information collected to EMC Environmental Information System

IEMC Activities

Classification Content of Information Source
Environmental | Water Quality, Air Quality, Noise and EMC, Other
Monitoring Data | Vibration Level, Toxic Substance Pollution, Seil| Government
Pollution ete. Authorities
Emission Source | Factory or Plant Name, Industrial Sector, EMC, Other
Data Products, Classification of Emission Faeilities | Government
and Pollution Load Generation of Emitted Authorities
Pollutants.Operation Gondition of Each
_ IPacility etc.
Geographeal and Géographcal Features (Altitude, Topographical | Mainly from
.| Geological Data | Classification etc),Geology , Meteorological Other
Data(Rainfall, Wind ctc.), Hydrologic Government
Data(River Water Volume, Ocean Current ete.} | Authorities
Socio-Beonomic | Population, Land Usage, Industries, Water Other
Information Usage, Movement of waste etc. Government
Authorities
Information Literature & Libraries {Inside, Demestic, EMC,
supporting o Overseas), Certificates of Analysis, Information | Publishers
of Training Activities of EMC.
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< Organization of the system >
Since it is not efficient to deal with information in a central
processing unit, subsystems are established as follows to meet

individual proposes.

a) Environmental information management system
- Information source management and search subsystem
- Environmental pollution analysis and assessment

subsystem

b) Data base management system
- Water quality and hazardous substances subsystem
+ Air monitoring subsystemAir, noise and vibration
subsystem
+ Relevantinformation management subsystem
» Geographical information management subsystem

< Cutline of the syétem> |
a) Environmental information m_anagement system

A central processing unit is to be introduced to manage and
search data and information and establish data bases.
Information may be received from relevant ministries and
agencies by means of ' '

- Books and reports,

- Magnetic tapes, and

- Floppy disks (3.5", 5"). .

To deal with these media, magnetic tape units and disk driving
units are to be installed, Through a simplified LAN, personal
computers are to be connected with the central processing unit,
which is used to develop statistical analysis methods, and
analyze and evaluate data,

b) Data base management system
In each of the subsystems of the data base management system,

personal computers are introduced to prepare data bases. Each
subsystem is to be constructed so as to find classified totals and

-90 -



equipped with a printer. The geographical information
management system is equipped with a digitizer, an image
processor, and an X-Y plotter, to input and output maps of the
whole country.

Outline of the systerd on research and training are showen on Fig, 3-
3-2 and Fig. 3-3-8.

<Software > _
Regarding software, only operating systems (OS) and basic
application .programs are to be introduced. Programs for pollution
forecasts and statistieal analysis are to be developed in activities in
the EMC or during project-type technical cooperation, since
“necessary kinds of programs greatly depend on contents of these
activities. Software which are planned to be introduced includes the
following.
+ Operating systems
- DPata base management system

Geographical information systems
+ Totaling programs for air monitoring

< Amount of data >
The amount of data after opening the EMC is estimated as follows ;

Data Volume of Bnvironmental Information System Afler Five Years from Instatlalion
of EMC

No. of I
: : S Monidoring Data Volume
o No.ol | Monitoring . .
Brvironmental Scetors oo Freguency ) Howns Predicted
i Area Point (Per Year) {(Data/Year)
(points/Year) ¢ SOETE
1. Prokasih 36 20 12 40 345,600
2. Underground Waler 36 10 G 40 86,400
3 Soa Waler 14 10 3 40 16,800
4. Lake & Marshes 14 20 3 40 33,600
Waler
5. Air Quality
Manual Moniloring 3G 5 1z 9 19,440
Aulomalic Moniloring . 3 8,760 9 236,520
Qlheis B 16 12 9 1,728
6. Bmission Souree
Wasle Water 36 100 4 30 432,000
Exhausl Gas 36 20 4 20 57,600
Crand Tolal 1,229,688

Data Yolume Predicted per Year ;

Aboul 1,500,800
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< Necessary memory volume >
Necessary memory volume is estimated as follows ;

- Monitoring data 1,500,000
Necessary bltvolume Sub-total : 1,500,000 % 20bit 30 000,000
30MB

- Emission source inventory
Water Pollution Facilities 3,600 Facilities 50 items 180,000
Air Pollution Facilities 720 Facilities 40items = 28,800

Other Facilities 100,000
- Socio-economic data 200,000
- (Geographical & geological data -~ o 500,000
- Others o 1,000,000

Total About 2,000,000

Necessary bit velume Sub-total : 2,000,000 X 30bit 60,000,000

60MB
Yearly Total of Necessary bit for preservation of date

- About 100 MB
Estimation of Necessary Bit Volume ; ' '
It is necessary to accumulate the 5 years data for the Magnetic Disk
Device, and the necessary memory volume of Magnetic Disk Device
for 5 yearsis estimated as follows.

Data Base (100 MB/year X 5 years) 500MB
Softwares . 500MB
Others (OS System area, Operation Record ete.) 200MB-

1,200MB
(1.2 GB=1.2X109B)

-92.



Fig. 3-3-2. Information System in EMC
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Table 3-3-1.

Major Program and Parameters of Activities in Reference Laboratory Section

2. Quality Assurance

Deve?opment of a QA progiams
Interlab studies to suppor taQAPr ogram
Development of Standard Reference Materials (SRM)

3. Referee Laboratory

Acting as a referee laboratory

Pr oviding expert testimony regarding sampling or analys1s

procedures

4. Data Analysis and
Provision

Analysis of environmental d'\ta mc}udmg geogr aphical
information .

Prousmn of resource for data management mcludmg statistical
evaluation of results

Publishing study reports

Ho804,NHg, Halogen
(Cl, ), Smoke

Water Quality

pH, 85, Dissolved Residue, Hardnoss,'

88, CN, S, T, Cl, SO, NH3-N, NO3-N,

NO3-N, KMnOj, Valve, Methyleve Blue
0Oil & TPats;
Extract, PCRB,
Coliform Group, Mlmomgamsm_, DO,
‘BOD, COD, 'Pesticides,_'Residual
Chlorine, POy, Heavy Metals

Active Substance, Pheneol,
Chloreform Carbon B

Toxic Substances
CN, Toxic Heavy Metals, Pesticides,
‘PCB

. . _ _ Time Schedule
“"“.‘ Major Prog_ram n Parameters Prineipal Equipment . | First |Second] Third | Fourth| Fifth
. ) ) '_ . _ Year | Year | Year | Year | Year
1. Standardization of Standardization of methods commonly in use Air Quality - Gas Chromatograph T
Analysis Method . (Water Quality, Air Quallty, Hazardous and Toxic Substance, Ambient Air - Atomic Absorption
Noise and Vibration) _ _ _ s02, CO,' NOx, H3S, Ni3, Og, HC, |- Spectropho_tqmet;el.
Development of new or improved method o{' analysxs as required TPM, Ph ) iecttt opl:-)t_osmcter SR P e
Development of sampling procedures and equipment Emission Sauce gl A:a?;;z:'c I S I N N
' S0, CO, NOx, HjS, Heavy |- Stack Sampler
Metals, Methylmercaptan, - Computer

- X-ray luorescence
Analyzer

- High Accuracy Type
pH Meter

- Standard Gas

“Generalor

- Standard Gas

- Computer

- Gas Chromatograph

< Seanning Electron
Analyzer

- Automatic Soq
Analyzer

-.Blender

- Milling Machine

- Computer
- Information System
" Bguipment
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Table 3-3-2.  Major Program and Parameters of Activities for Environmental Monit'oring Program

Ttem

‘Major Program

Parameters

1. Maonitoring Activity
in the IField

Monitoring at the fixed points

Monitoring of cause and effect relationship in necessary cases
Preliminary survey to establish new environmental programs
Monitoring to evaluate the effectiveness of environmental
practices

Monitoring to study the mechanism of environment

2. Management of.
‘National
Environmental
monitoring Program

Development of the framework of national environmental
monitoring network

Coordination of government institutions to carry out the nation
wide environmental monitoring program

Time Schedule
Principal Equipment | First |Second| Third |Fourth| Fifth
Yeac ) Year | Year t Year | Year

Same Parameters ag Reference Laboratory

Ditto

- Common Analytical
Instruments

- Gas Chromatograph

- Water Sampler

- Stack Sampler

- Portable Water

- Quality Analyzer

- Portable Air Analyzer

- Computer

- Computer
- Information System
Equipment

Table 3-3-3.  Major Program and Object of Activities in Environmental Information Section

Time Schedule
Item Major Program Object Principal Equipment | First |Second | Third |Fourth| Fifth
Year Year | Year | Year

1. Environmental Data
Base

Ambient quality (quality of rivers, lakes, air in major cities, ete.)
Effluent/Emission inventory

Geographical and geological data -

Socio-economic data

2. Soft Ware of the
System

Statistical analysis
Computer simulation modeling
Computer mapping and graphics

3. Enviroﬁmental
Communication &
Global Contribution

Providing environmental information to raise public awareness
and participation _ _

Acling as a national focal point of regional and international
environmental information network

- Support for cﬁrrying out of AMDAL, PIL
and s on

- Su?port for Environmental
Management plans such as PROKASIH

- Support for Environmental Education

- Presentation of Data and Materials for
stimulating Environmental Pollution
Research to Researchers

- Computer
- Informakion System
Equipment

Year
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(2) Human resources development activities

Human resources development activities consist of Technical training and

Admlmstratlve trammg aimed at environmental conservation.

Comprehenswe training is planned to be provided for researchers, engineers,
and administrative staffs of relevant administrative agenues and personnel
of private corporations, those who actually deal with environmental

problems.,

The following courses are offered.

1)

Technical training

Thirteen _courSes are planned in four bétégories of technical training,
nan_l_ely,‘ Environmental monitoring techniques, Environmental
planning, Environmental data processing, and for Pollution control
technology. It is planned that 340 participants will receive training

N annually,

o

Environmental Moniloring Techniques

a.  Water Qualily Monitoring Junior Course

Capacily 10 person / Duration 6 weeks / Frequency 4 limes a },'c-(u"

Targel Trainee

Goal ol Training

Leclure

Researchers,
Lechnicians or
engineers who are
in charge of water
guality monitoring
practice in central
and local
goveraments,
universilies, private
seclors or those who
will he in'charge of
water guality
monitoring
practices

- Lo gel necessary
knowledge of water.
qualily monitoring and
analysis

- Lo get sampling
technique both ambient

‘sample and eflluent
sample

- Lo gel the technique for

pretreatment and
preservation of waler
sample

to get-the technique of
manual or automalic
analysis for basic waler
qualily parameters, for
example ; ptl, BOD,
COR, DO, SS, N, P

“coliformi

Lo gel monitoring

techniques of " -

meteorological and
hydrologic paramelers

Lo gel basic technique to

handle and evaluate

waler guality moniloring
data

1

Practice

- chemistry of waier
quality analysis

- bislogy for water
pollution-

- present status of
environment

- legal and institutional
[rameworks

- sampling procedure

- anaytical procedure

- data handling and
interpretalion of
monitering data

- impact of
enviranmental
pollation to human
health and ecosystem

- sampling praclice
{environmental
water and effluent)

< pretreatment and
preservation of
sample

- analysis practice

- dala handling and
evaluation
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h.

Water Qualily Monitoring Senior Course

Capacity 10 person / Duration 8 weeks/ Prequency 2 times a year

" ‘Target Trainee

Goal of Traihing

Lecture

Practice

Researchers,
technicians or
engineers who
finished “Water
Quality Monitoring
Junior Course” or
who are admitted to
have an equal or

| higher qualification

- to get advanced
knowledge of water

“quality monitoring and

analysis
- to get advanced

analytical technique for

various water quality
parameters by

spectrophotometer, gas
chromatograph, atomic

absorption, ete.

- to get the technique for
sampling, protreatment,

" analysis ol bottom
sediments

- to get the technique for

classification of

- advanced chiemistry of
water quality analysis

|- advance biology for

- water pollution

- present status of
environment

- legal and institutional
frameworks '

- surveilanee method for
water nollution

- sampling and
pretreatment method of
sediments

~instrumental analytical
procedure .

- industrial chemistry

- data analysisand

- sampling practice

~{bottom sediment
and environmental
water)

- pretreatment and
preservation of
bottom sediments

- analysis practice
using
spectrophotometer,
gas chromatograph,
atomic absorption,
etc.

- analysis practice of
sediments-sample

- identification of
mieroorganism in
water .

~ microorganisms interpretation of .

- to get advanced various monitoring - data analysis and
technique to handle and | data evaluation
evaluate water quality |- impact of
monitoring data environmental

pollution to human
health and ecosystem
e.  Air Quality Monitoring Ambient
Capacity 10 person / Duration 8 weéks/ Frequency 2 times a year
Target Trainee Goal of Training Lecture Practice
Researchers, “to get necessary - chemistry of air quality. - Sampling. _

techniciansor
engineers who are
incharge of ambient
air quality
monitoring practice
in central and local
governments,
universities, private
sectors or those who
will be in charge of
amblient air quality
monitoring
practices

knowledge of air quality
monitoring and analysis

- to get sampling

technique of ambient air

- o get the analytical
technigue of air
pollutants

- to get the technigue of

‘operation, calibration,
and maintenance of
automatic air quality
monitor . N

- to get monitoring
techniques of
meteorological
parameters

- 1o get basic technique to
handle and evaluate air
quality monitoring data

analysis

- present state of air
pollution L

- legal and institutional
frameworks

- sampling procedure

- analytical procedure

- automatic air quality.
monitor _

- basic theory ofair

-pollution mechanism

- survailance method of
air pollution -

- data handling and
interpretation of
monitoring data .

- impact of air pollution
to human health, ete.

- climate &

practice{gas-liguid, -
-gag-gas, dust)

- monitoring practice
“of meteorological
‘parameters _

- analysis practice-
H{gas-liquid, gas-gas,

dust)

- air pollution
monitoring by
automatic air
guality monitor

- data handling and
evaluation

meteorological
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& Alr quality monitoring exhaust gas menitoring

Capacity 10 person / Duralion 8 weeks/ Frequency 2 times a year

Target Trainece

Goal of Training

Lecture

Practice

Researchers, -

| technicians or
engineers who are
incharge of exhaust
gas menitoring - -
practice in central
and local:
governments,
universities, private
sectors or those who.
will be in charge of
ambient air quality
monitoring
practices

- 10 get necessary
knowledge of exhaust gas
monitoring and analysis

- {o get sampling -
technique of industrial
and automobile exhaust
gas

- to get'the analytical
technigque of industrial
and automobile exhaust
gas _

~to get the technique of
fuel contents analysis

- to get the technique of
operation, calibration
and maintenance of
automatic exhaust gas
monitor

- to be basic technique to
handle and evaluate
exhaust gas monitoring
data

- industrial chemistry for
exhaust gas analysis

- present state of air
potlution

- legal and institutional
frameworks

- sampling and
analytical procedure

- automatic exhaust gas
monitor

- basie theory of air
pollution mechanism

- fuel and combustion
engineering

- analytical method of
fuel contents (S, N, Pb,
ete) : '

- data handling and
interpretation of
menitoring data

- introduetion of exhaust
gas treatment
technology

~ impact of air pollution

- sampling practice of
industrial emission
gas (including flow
rate measurement)

- analysis practice of
industrial emission
gas

- monitoring of
industrial emission
gas by aulomatic
monitor

- analysis practice of
fuel contents

- mnonitoring of
automobile exhaust
gas by automatic
monitor

- measurement, of
emission load from
automobile
according to running
mode

- calibration and
maintenance of

to human health, ete. automatic monitor
-climate & - data handling and
meteorological evaiuation
e. Hazardous & Toxic Substance Monitoring (Pesticide)
Capacity 10 person / Duration 8 weeks / Frequency 2 times a year
Target Trainee . Goal of Training Lecture Practice
Researchers, - to get necessary - pesticide chemistry - sampling practice
technicians or knowledge of pesticides ' | - state of the pollution by | (water, soil,

engineers who are -

monitoring

- pesiicides

products, fish, ete.)

|in charge of - to get sampling - legal and institutional |- analysis practice
‘hazardous or toxie technique of pesticides frameworks {including
substance - to get the technique of - sampling procedure pretreatiment and
monitoring practice | pretreatment and - analytical procedure preservation of the
in ceniral and local | preservation of samples |- toxicology sample)
governfnents, ' for pesticide analysis - data handling and - data handling and
universities, private| - to get the analytical interpretation of evaluation
sectors and those technique of samples for | analysed data - field case study
‘who willbein pesticides - gmergency response
charge of hazardous | - to get basic technique to
or toxic substance handle and evaluate
monitoring pesticide monitoring
practices data
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Hazardous & Toxic Substance Moni!;dring (Other than pesticides)

f.
Capacity 10 person / Duration 8 weeks / Frequency 2 times a year
Target Traince Goal of Training Lecture- - Practice
Resea:rchers, - to get necessary - toxie chemistry | - sampling practice
technicians or knowledge of hazardous |- state of the pollution by | (water, soil, fish,

engineers who are

or toxie substance .

toxic substances

ete) . '

| - analysis practice

in-charge of monitoring - legal and institutional
hazardous or toxic |- to get sampling frameworks {including -
substance technique of hazardous |- sampling procedure pretreatment and
monitoring practice | or toxic substances - analytical procedure préservation of the -
in central and local |- to get the technique of - toxicology sample) o
governments,univer| pretreatment and - -data handling and - data handling and
sities, private ‘preservation of samples interpretationof evaluation
sectors and those for hazardous or toxie analysed data - field case study
who will be in substances analysis | - emergency response - :
charge of hazardous | - to get the analytical - meteorological &
or toxic substance technique of samples for | climate
monitoring hazardous or toxie - geological aspects
practices substances :
- to get basic technique to

handie and evaluate

hazardous or toxic

substance monitoring

data

g Soil Quality
Capacity 10 person / Duration 4 weeks/ Frequency 2 times a year
Target Trainee Goal of Training Lecture Practice

Researchers, - Lo get necessary - soil chemistry - sampling practice
technicians or knowledge of soil - basice'soil biology - sampling practice
engineers who are monitoring and analysis . | - state of the soil (including . .
in charge of noise or | - to get sampling pollution pretréatment and
vibration technique of soil sample |- legal and institutional | preservation of the
monitoring practice | - to get the technigue of frameworks - sample) '
in central and local | pretreatmentand - sampling procedure - data handling and
governments, preservation of samples }- analytical procedure evaluation

for soil quality analysis [ - basic theory of soil - field ease study

universities, private
seclors and those
who will be in
charge of noise or

vibration handle and evaluate soil
monitoring quality monitering data | analysed data
practices '

- to get the analytical

technique of soil samples

- to get basic technique to

pollution mechanism
- toxicology .
- data handling and
interpretation of
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h.  Noise and Vibration Moniloring

Capacity 10 person / Duralion 4 weeks ! Frequency 2 Limes o year

Target Trainee

Goal of Training

Lecture

Praciice

-

Researchers,
techniciansor
enginoers who are
in charge of noise or
vibration '
moniloring praclice
in central and local
governments,
universilies, private
seciors and those
who will be in
charge ol noise or
vibration
monitoring
praclices

- Lo get necessary
knowledge of noise and
vibration menitoring and
analysis
o be the technique of
ambient noise and
vibration level
monitoring
- 1o get the technique of
source neise and
vibration fevel
monitoring
Lo get the technique of
operalion, calibration,
and mainlenance of
sound level meter and
vibralivn level meler
- Lo gel Lhe Lechnigue o
handle and evaluate
noise level and vibration
level '

v

- physics on noise and
vibralion

- present status of noise

- and vibration pollution

- legal and inslitutional
frameworks

- monitoring procedure

for noise .

- monitoring procedure
for vibration

- noise source and
vibration source

- untroduction to noise
prevenlion technelogy

- data handling and
interpretation of
monitoring data

-impactof
environmental
pollution to human
heallh

- monitoring practice
of nvise and
vibration

- moniloring practice

of source noise

{industry,

automobile)

monitoring practice
of source vibralion

(industry,

automobhile)

data handling and

evaluation

- field case sludy

@ Environmental Planning

Capacity 10 person / Duration 4 weeks / Frequency 2 Limes a year

program
development in
central and local
governmenis and
those who wili be in
charge ol
envirenmental
planning

- Lo getb riccessary
knowledge of strategic
planning process

- to get necessary
knowledge of
implementation and
evaluation of the plan

Targel Trainee Goalof Training Lecture Practice
lZnvironmental - Lo gel necessary . ~ methedology of - case study of
officials whoare in - | knowledge of environmential planning process
charge of policy and | environmental planning | planning - case sludy of

- theory of decision
making

- strategic planning

- present status of
environment

- legal and institutional
frameworks

- impacl, of
environmenial
pollution to human
health and ecosystem

evaluation process
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@

Bnvirenmental Dala Processing

Capacity 10 person / Duration 4 weeks / ['requency 2 times a year

Target Traince

Goal of I'raining

 Lecture

Praciice

Fuvironmental
officials whe are in
charge of
environmenlal dala
processing in
central and local
governiments-and
those who will be in
charge of '
environmenlal dala
processing

- to understand Lhe
characleristics of.
environmental dala

- 1o get-bastc knowledge of
statistics

- o get the technique to
use personal corapulor as
a tool of data processing

- Lo get the technique to
use basic application
soflwares . . .. -

- preseni status of
~envirgnmeni, o
- theory and application
of stalistical analysis
- computer programming
- introduction of
application soltwares

- Ela_ta handling

| - programming

- cdata base

_management

- diffusion modeling

- geographyecal-
information system

@  DPollution Control .’i‘echnqkogy

a.

Wasle Waler Treatment _ _
Capacily 15 person / Duration 4 weeks/ Frcquency'fl times a year

Target Trainee

Goal of Training

| _"L:écture -

Practice

Environmental
officials in ecentral
and local
governmenis who
are in charge of
development and
enlorcement of
environmenlal
standards, and
researchers or
engineers in
universities, privale
sectors who are in
charge of design and
operation of
pollution control
facilities and those
who will be in
charge of these jobs

lo gel necessary

knowledge of :

- environmental
pollutants and their
sources

- Lheory ol {realment
Lechnology

- design and operalion

- emergency response

- legal and institutional
frameworks - '
- present status of water
poliution .
- impact of water
_poliution to human .
health and ecosystem .
- pollutants and their
production process as
_their sources™
~theory of treatment
technology .

‘| - operalion and

maintenance .
- gmergency response

- planning and basic
design of the facilily
" (industrial waste ™
water and domestic
waste water)
- operational practice
by model plants
(coaguration, pH -
adjustment,
-aclivated sludge,
anaerobic digestion,
ete)
- analytical practice of

. indicator paramelers

for the operation of
the trealment -
facilities

- figld case study
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b. - Pollution Cenlrol Pechnology (exhaust gas treatment)

Capacity 15 person / Duration 4 weeks / Frequency 2 times a year

Targot Trainee

|

Goal of Training

Lecture

Practice

finvirenmental
officials in central
and local
governments who
are incharge of
development and
enforcement, of
environmental
standards, and
researchers or

to get necessary

knowledge of

- environmental
pollutants and their
SOULCES :

- theory of treatment
technology

- design and operation

-gmergency response

- present state of air

- pollution

- legal and institutional
frameworks

- pollutants and their
production process at
sources

- basic theory of air
pollution mechanism

- fuel and combustion

- Operational practice
by model plantd
(chose of [uel,
combustion control,
exhaust gas
trealment, etc.)

- gperational practice

. of toxic gas _
treatment (clolide,
flueride, ete.)

engineers in enginee_ring - analytical practice of!
universities, private - exhaust gas treatment | indicator paramefer
sectors who are in technology for the operation of
charge of design and - automobile engineering| exhaust gas-
operation of - operation and | treatment facility
pollution control maintenance of exhaust | - field case study
facilities and those gas treatment
whowillbein - technology
charge of these jobs - impact of air pollution
S te human health, ete.
“¢.  Hazardous Waste Treatment
Capacity 15 person / Diration 4 weeks / Frequency 2 times a year

Target Trainee Goal of Training Lecture Practice
Environmental to get necessary -legal and institutional |- sampling and
officials in eentral | knowledge of : - frameworks - analysing practice of
and local | - environmental - present status of hazardous pollutants

governments who
are incharge of
development and
enforcement of
environmental
standards, and
researchersor
engineersin
universities, private
sectors who are in
charge of design and
operation for '
‘pellution control

| facilities and those
who will be in
charge of these jobs

pollutants an their
sources :

- theory of treatment and
disposal technelogy

- evaluating the risk of
waste disposal

industrial and domestic
waste discharge

- hazardous pollutants
and their souces

- treatmient and disposal
of hazardous waste

- sampling and analysing
method of hazavdous
pollutant in waste

-impact of
environmental
pollution to human
health and ecosystem

- risk management in
waste disposal

- geological aspects

in waste

- case study of risk
evaluation of waste
disposal, ete.

- planning and basie
design of the
treatment and
disposal facility

.
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2)

Administrative Training Course

®

Envirenmental Impaect Assessment (AMDAL)

Capacity 20 person / Duralion 4 weeks / Frequency 4 Limes a year

Target Traince

Goal of Training

Lecture

Praclice

Environmental
officials who are in
charge of
implementation of
AMDAL incentral
and local
governments, and
researchers or
engineers in
universilies, or
privite seclors who
are involved in
AMDAL study and
those who will be in
charge of these jobs

to gel necessary

knowledge of :

- legal and institutional
franiework of AMDAL
and olher environmental
managemenl programs

- methodologies of EIA -

- compiling AMDAL
report

- evaluation of AMDAL
reporl

- legal and institutional
frameworks of AMDAL
and other legislation

- present’status of
envirenment,

- impact of
environmenial
pollution to human
health and ccosysiem

- methodologies of B1A

- compiling
AMDALreport

- evaluation of AMDAL
report

- case study of
compiling AMDAL
report

- casestudy of
evaluation of
AMDAL report

@

Environmental Administration 1 _ .
a.  Water Pollution Control Junior Official’'s Course

Capacity 20 person / Duration 4 weeks/ Frequency 4 times a year

b.  Air Pollution Control Junior Official 's CD(H"_S(_}
Capucity 20 person / Buration 4 weeks/ Frequency 4 times a year

¢.  Hazardous Wasle Management Junior Official’s Course

Capacity 20 person / Duration 4 weeks/ Frequency 2 .Lime.s a year

d.  Small Scale Industry Management Junior Ofﬁcial’é Course
Capacity 20 person / Duration 4 weeks / Frequency 2 times a year

Targel Traince

Goal of Training

Lecture

Practice

Junior
environmental
officials who are in
charge of planning
and enforcement of
pollution contreol
programs in central
and local
governmenks and
who will be in
charge of Lthesc jobs

Lo gel necegsary

knowledge of ; ,

- legal and institutional
framework of polluiion
control programs

- pollutants and their
emission sources

- enforcement of
environmenial
legislations ‘

- approach to solve
environmenltal problems

- legal and institutional
frameworks of pollution
control programs

- present status of

~ environment

- impact of
environmental
pollution to human
healih and ecosystem

- inspection of the
industries

- emergency response

- case study of
approach toward
suitable solution

- case study of
communication with
industry and the
public’ :
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(3 LEavironmental Adminislration 2 : Senior OfTicial’s Course

Capacily 20 person 7 Duralion 2 woeks / Frequency 4 Limes a year

‘Pargel Traince

Goalof Training

Lecture

Practice

Seniot
énvironmental
olficials who are in
charge of decision
making in
c¢nvironmental
affairs in central
andlecal
governments and
those who will be
senior officials

e

Lo gel necessary

knowledge of

~environmental policy
development and ils
hackground

- deeision making process

- approach Lo solve
envirgnmenlal problems

- envirenmenlal policy
and suslainahle
development,

- presemt status of
envirenmenl including
global enviranment

- impact of
environmental
pollution Lo human
health and ecosystem

- decision making process

- case study of

approach towared
suitable solulion

- case study of

commuitication with
industry and the
public

@  Bnvironmental Communication and Public Participation

Capacily 20 person / Duration 2 weeks / Prequency 4 times a year

l'arget Traince

Gaul of Training

l.ecture

Practice

FEavironmental
olficials who are in
charge of
community
participation
program or its
reiating feld in
cenlral and loeal
governments,
leaders of NGOs and
school teachers and
those who will in
charge of these johs

Lo gel necessary

knowledge of

-environniental
cemmunicalion

- envirgnmenlal education

- public parlicipation

- presentstatus ol
environment

- impact of
environmentai
poltlution to human
health and ecosystem

- community _
iinprovemeni and
environment

- simplified
environmental
monitoring teehnigues

- simplified pollution
control lechniques

- environmental
communicalion

- envirgnmendtal
education

- case study of

communily -
participalion

- field study of

environmentsl
education

Year time schedule of above deseribed training courses are planed as follows.

-104 -



08L/526 | ¢8 gL g8 08 ¢8 Gol1 09 GO1 58 $6 g AVULTLL, JO JIGUAN N, WRWINTIY |
uoryedRIe YN PUB
1937 — — 03/  UOTIEdLUNUIWLC]) TRIUSUUCIIAUY
oF s - 03/ 2 UONRIISTUILIPY TBIUSIOUOITALY
0¥ owbnwﬁmmwcmg Ansnpuy 3[eog [[BWS -
1% . 0z/ IUeWBSBURY 215BA) SNOPIBZBL] -
08 0z/ . 1023U00) UCTINIO] ATV -
08 07/ [0J3U0T) UOTINF[O] IBTEM -
[ UOHRIISTUNLPY [BIUSWUOITAUT
08 o1/ VIE Jo uonen[eay -
0% o/ VIF Suzonpuog -
0¥ e — R e oL/ VIg oseg -
(V1) Ju2wissassy 108dw] [RjUatIUOIIAUGY
I5IN07) BUTUTBL], m>.ﬁmb£ﬁ.&@<
0¢g e/ T juswless ], Smmi m&o?mumm .
0g g1/ JUIWFLIIT, SBX) 1SNBYXT -
0% s e/ JUSUIIBIL], I8TB A FISEM -
ABolouyoay, [023U0T UOTIN[I0L
02 o1/ m:wmmmuﬂm 2)B(] [BIUITUOLIALY
0% 01/ Furuug] [PIURLFUOITAUY
0z 0T/ UOT}BIQLA PUE BSTON -
02 o/ Bunioyruepy Hrpend) 1og -
0Z 01/ {51930} IPUBISANG X0, -
0% at/ (epronysad) asuewysqng X0, -
0z Q17 (uotsstura) SutrojTuopy L3rpenfy 1y -
0% 01/ (3ustquIe) SULI0ITUOTY ATTBNY ITV -
0% ———— Q1/{J0TU2%) BULIOITUOTA AJ[BNE I978 M -
0% 01/ {rorunf) Sutaonuen £11B0E) 1918 -
sanbruyoe I SUTIOITUON [BIUSUGITAUY
(210, ¢ Z 1 71 11 ot 6 2 L 3 G fweded/esimoy) Sutures I 1eotuyos ],

asinod Buiulesi oy 3inpayds Wi

105 -



3) Short term special seminars

Ordinary training in the FMC is given in accordance with the
training programs described in 3-3-2 Activities Plan, regarding
environmental technologies and environmental administration.

After EMC activities are started, special training is planned in the

form of seminars given in the anditorium, as mentioned below.

N Serminar Progt: No. of ~ Duration No.of ]
0. erminar Frogram N Participants (P) {Pay) Seminar/Year
1 l‘)nvimumetiltul [mpact Assessmenl 75 3 4

'_v . —_
2 | Environmental Management for 200 3 4
Local Governmental Officials
3 | Water Qualily Moniloring 150 4 4
4 |'Soled Waste Managemenl 250 4 3
5 | Pesticide Management including 250 3 3
Safety Use, Handling and Storage
6 | Noise and Vibration Managemenl 50 2 2
T | Air Quality Management 150 4 4
8 .| Environmental Informaiion System 200 2 p
9 | Eavironmental Legislation for 200 2 2
CGovernment Officials
10 | Environmental Legislation for 400 4 2
Private Sector
1 | Environmential Consideration for 250 2 2
Sustainable Development
12 | Environmental Consideration for 250 3 2
Regional Development _J
13 | Environmental Education 300 3 1
14 | Ceremony of the World Environment 800 2 2
Day and [is Kxhibition
15 Envil‘onlneﬁtal [Exhibition [or 800 2 i
Schools and Publics
16 | Coastal Resource Management 400 2 2
17 | Forest Resource Management 200 2 2
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In addition to above described programs, other seminars are periodically piemied
for the students of junior high school and senior high school as a environmental
education. Above described seminars will be held more than 42 times in a year,
and more than 90% of these seminars participants are less than 400, to hold these
seminars properly, capacity of seminar room will be planned for maximum 400

persons is suitable.
(3) Activities in the departments and divisions

The EMC comprises nine sections in four divisions :

Reference Lab. Division (Water Quality and Soil Sectlon Air and N01se
Section, and Toxic Substance_s Section), Envxronmental Information Division
(Data Analysis and Evaluation Section, Information and Documentation
Section, and Data Processing Section), Training Division (Planning Section,
Course Section, and Control Section). The first two divisions are concerned
with environmental quality r'nonitorin'g' activities, and the third divisionsis
concerned with human resources development.

The following are activities of these devisions and section.

1) Activities of the Reference Laboratory Division

- Management of experimental equipment

- 'Development of sampling and analysis methods
- Sample analysis |

- Management of the researchers and personnel

- Cooperation with other research institutions

- Preparation of reports

The following are activities in the three sections of the Reference.

Laboratory Division.

1-1) Water Quality and Soﬂ Section
- Maintenance of 1nstruments for water and soil analys:ts
- Management of the use of equipment
- Development of researchers and personnel
+ Management of samlahng and testmg activities.
- Preparation of reports
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1-2)  Air and Noise Section _
» Maintenance of instruments for air and noise analysis
- Management of the use of equipment
- *Development of researchers and personnel
+ Management of sampling and testing activities
« Preparation of reports

1-3) Hazardous Substances Section
- Maintenance of equipment for analyzing toxic substances (odor,
toxicity, and toxic substances)
- .Management of the use of equipment
- Development of researchers and personnel -
- Management of sampling and testing activities
+ Preparation of reports

Activities of the Environmental Information Division

- Collection and evaluation of environment-related data
- Development of information systems and services

- Planning of computer systems and problem analysis

- Management of the library

- Development of software programs

- Management of the personnel

- Preparation of reports and documents

‘The following are activities of the three sections of the Environmental

Information Division.

2-1) Data Analysis and Evaluation Section
+ Analysis of environmental data
. Evaluation of environmental data
- Preparation and preservation of new data
- Examination of appilication and improvement of new methods

- Development of staff members
2-2) Information and Documentation Section

- Preparation of teaching materials, reference materials, and

information materials
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3)

. Provision of environment-related infbrma't';i.on

- Management of infornﬁatimi management systems and data
including books and magazines, and preparation of lists

- The making of lists and extracts of reference literature, and the
making of indexes of them |

+ Preparation of reports

. Development of staff

2-3) Data Processing Section

. Maintenance of the data processing units

- Problem analysis, development of new programns, development of
systems ' : Lo o

. Development of systems for evaluating new systems applied in
new prograims ' ' o '

. Management of the systems

- Development and investigation of software

. Improvement of systems

- Preparation of reports

- Development of staff

Activities of the Training Division

Management of training and seminars

Preparation for and development of -tréining courses
Management of training facilities

Management of audiovisual aids and training materials
Selection of training participants

Management of instructors

Preparation of reports

Planning of necessary training courses -

The following are activities of the three seétijons of the Training Division,

3-1) Planning Section

- Investigation of the ne'c_éSsitj—of‘ training

- Preparation of training facilities and _traiﬁing courses
- Planning of training and seminars |

« Budgetary planning of training and seminars

- Preparation for necessary training courses
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- Preparation of reports
- Development of staff

3-2) Course Section |
- Holding and operation of training and seminars
. Management of training and seminar activities
- Ensuring of instructors .
- Making of training schedules
- Evaluation of the training participants
. Selection of training participants
« Preparation of ’train'in.g reports
- Development of staff

3-3) Control Section |
- Control of training and seminar activities
. Evaluation of training and seminars
- Budget control '
- Fvaluation of those who have completed training
- Preparation of reports
. Development of staff

4) Activities of the Management Divisions

- Management of the facilities
- Management of budgets
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3-3-3 Location and Conditions of the Project Site

(1) Location of the site

The proposed site is lbcat'ed_ in the complex of the National Ceunter for
- Research, Science and Technology (PUSPIPTEK) in Serpong, Java.

The main route from Jakarta to the proposed site: drive to Tangerang along
the Jakarta-Merak Toll Road, proceed about 18 kilometers southward along

~ the Tangerang-Bogor highway, and pass through central part of Serpong to

(@)

" the site.

About, one hour's drive from the central part of Jakarta will take one to

PUSPIPTEK, which is about 45 kilometers away from the city. Though the
Jakarta-Merak railroad passes through Ser pong, it cannot provide a means of

' commutmg because of the train schedule. Since it is distant from Jakarta, it

is necessary to provide lodgings for training participants and houses for the
officials.

Outline of the National Center for Research, Science and Tech.nol'ogy
(PUSPIPTEK) '

PUSPIPTEK was established in October 1974 by the Government of

Indonesia, for the purpose of gathering together the national science and

technology institutions which were scattered throughout the country. The
cenfer has the objectives as mentioned below, under the control of the
ministry in charge of research and technology.

] -Prorri'bting efficient research under the cooperation of the research

~ institutions

& Jointly using facxhhes necessary for research

® Developing human resources in the area of research, science and
technology .

¢ Under standing conditions of research, science and technology development
in the world and i incorpor ating it into the development of Indonesia

@ Supportlng researches in various areas done in private research

institutions and industries as well as supporting their application
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(3)

The site of PUSPIPTEK has an area of 350 hectares, extending east and west.
The site is divided by the Tangerang-Bogor highway running through it from
north to south, Its eastern part, having an area of 120 hectares, is the
housing zone, where there are houses for researchers, a mosque, an
elementary school, a secondary school, a clinic, a guest house, a park, and
athletic facilities. Dormitory for training participants of the EMC may be
constructed in this zone. In the research zone in the western part, having an
area of 230 hectares, laboratories have already been constructed for the
Strength of Materials, Components and Structures, Energy and Energy
Resources, Galibration, Instrumentation and metrology, Applied Physics,
Applied Chemistry, etc. The laterite refining laboratory, which has been
constructed under Japan's grant aid, is in operation, too. Within the site,
roads have been constructed, with service water pipes, drainage ways, electric
p’owér trunlk lines, and telephone trunk lines along them. Consequently it is
considered appropriate as the planned construction site for the EMC.

PUSPIPTEK has an site office, where comprehensive maintenance and
management of the infrastructure of the whole Complex are carried out and
guidance is given regarding construction plans, in accordance with its

“regulations on construction and design. Permits to build facilities in the

Complex are given through this office. Regulations relevant to the Project
include the following.

& Master plan:
Separation of the research zone and the housing zone,Reference axis for
facility arrangement,Wall surface setback line, and Restriction on

consbructing entrances and exits in the premises

@ Construction design :
Restriction on stories (three stories or lower, as a rule)Exterior finishing

materials partially (bricks or tiles)

Conditions of the proposed site

The EMC has the functions of research and training as well as of lodging. In
PUSPIPTEK, it is stipulated that the research zone and the housing zone

" should definitely be divided, and hence it is not permitted to construct
~ buildings having the function of research and housing combined, in the
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proposed site for the construction of research facilities. The Government of

Indonesia therefore has proposed {two construction sites: one is for research
and training facilities and the other for dormitory.

1) Conditions of the site proposed as the research and training block

2)

In the preliminary study, the Indonesian government proposed two sites
as. the planned site for the research and training block: a site to the
northwest of the administration office at the PUSPIPTEK main entrance
(second site proposed) and a site south of the precinet road (first site
proposed), and the first site proposed was provisionally chosen. However,
although in the basic design study, the Government of Indonesia
requested that the site northwest of the administration office be chosen,
the Study Team concluded that the second site was more appropriate, in
view of the conditions of the infrastructure, surroundings, and the area of
the site, as well as the fact that the site was located in the highest part of
PUSPIPTEK. This decision was entered and confirmed in the Minutes of

Discussions.

The site has an area of about five hectares (see the Site Plan in the
APPENDIX), which is sufficient, in view of the scale of the EMC research
and training block, and provides space for outdoor practice, and the
future addition of buildings. The proposed site fronts the PUSPIPTEK
office center now under construction. The site is bordered by a precipice
about 10 meters high on the north and by a road on the west, frdn_ting the
multipurpose nuclear reactor. The cenfral part of the site is almost level,
which fact allows the Government of Indonesia to bear only nominal
expenses for infrastructure preparation including the 1'aisi.1_1g of the
ground level. Acacias and other plants have grown from place to place to
the southwest. An electric power trunk line, a telephone trunk line, and
water service pipes have already been laid five meters inside the site

along the front road.
Conditions of the site proposed for the lodging block
The Site'propo_sed for the lodging block is adjacent fo the southWest side of

the existing guest house (three-storied RC structure) in PUSPIPTEK's
housing zone. The site frants the precinct road extending southwest from
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the Tangerang-Bogor highway, which runs through the PUSPIPTEK
premises.

The site has an area of about one hectare (see the Site Plan in the
APPENDIX), which is considered sufficient in view of the future
‘extension of buildings. There are houses for staffs (one-storied and two-
storied) scattered around the site, and, in the southwest part of the site, a
well and a pressure tank for water supply have been constructed for these
houses.

The difference in level of the site is about two meters. Like the existing
guest house, the site is lower on the whole than the roads around it, and
consequently it is necessary to formulate careful plans for rainwater and
waste water drainage.

(4) Conditions of infrasttucture of the proposed site
1) Water source

Water is taken through an intake pipe having a diameter of 300
millimeters from the Cisadane River, a river one kilometer southwest of
the premises of the research and training block. There is a water
purification plant constructed for water supply in PUSPIPTER. This
plant is equipped with a sedimentation tank, a condensation tank, and
filters, and water treated here can be used for the general water supply,
except for drinking water, and supplied for laboratory experiments, in
view of the analysis results mentioned in the APPENDIX. The plant has
a treatment capacity of 3,000 m3 per day, and the receiving tank has a
capacity of 2,000 m3 per day. The plant, however, is not equipped with a

back-up power generator.

PUSFIPTEK is sﬁpplied with water from a water tower (600 m3 capacity,

.48 meters high) about 400 meters away along the road from the proposed
site. Water is pumped up from the plant to the tower and fed by gravity.
An asbestos pipe having a diameter of 150 millimeters has been laid,
about three meters southwest of the road, in the site proposed for the
EMCQ research and training block. There is no problem regarding the
diameter and location of this pipe.
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2)

3)

In the site proposed for dormitory, there has been laid an asbestos pipe
having a diameter of 150 millimeters, ahout three meters away from the
road southeast of the site. There is no special problem either, regarding
the diameter and location of the pipe. Most of the PUSPIPTEXK facilities
are dirvectly fed with water from the water tower. ‘Only one or two
buildings have own receiving tanks. Since a power failure would prevent
water supply because the water purification plant is not equipped with a
power generator, it is necessary to plan to construct a receiving tank for
the EMC.

Drainage

Drainageways have been constructed along the roads. But only waste
water from buildings and rainwater can be discharged into these
drainageways. Sewage is treated in local-type septic tanks and
permeated into the soil through osmotic tanks. Waste water from
laboratories is treated in neutralization tanks, etc., and permeated into
the soil through osmotic tanks. Along the proposed site, there is a ditch
60 centimeters wide and 70 centimeters deep. Since the entire site is
higher in level than this ditch, there is no problem in drainage planning,
but sufficient consideration is needed for treating waste wdter from the
center in view of the activities conducted there, Though there is a ditch
along the site for the dormitoi'y, it is higher in level than the entire site
except for the southeastern part, and consequently it is impossiblé to
discharge water from the site into the ditch. It is necessary to consider
constructing a new ditch connecting with the existing catch basin in the
approach road to the guest house, which is édjacent to the site. It is also
necessary to simultaneously consider pumping up waste water.

Electric power

Within the PUSPIPTEK area, at a location about 1.2 kilometers away
from the EMC, a local power station of PLN, a state_—dwned enterprise, is
in operation. Electric power is supplied throughout the area.from this
power station, which is outlined as follows. -

@ Initialreceiving system : two systems through an overhead line
from PETUKANGAN
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Initial receiving voliage : 150KV 50 Hz

SRS

Transformer capacity : 60 MVA one uait;, addition of another
unit is planned (there is room to install
it.)

@ Secondary supply voltage: 20 KV 50 Hz loop distribution

® Electric power substation : outdoor open type

A shortage in electric power supply has been caused by the unexpectedly
rapid development in industries. It will therefore be difficult for PLN to
meet the ever-increasing demand for eleetric power over the next several
years. In newly consiructed buildings in- Jakarta, electric power needs to
be supplied from independent power generators installed there, hecause
power supply from PLN has been entirely suspended. In PUSPIPTEK,
power failures happen once or twice a week, or two or three hours a
month, which is actually better than in other regions.

The necessity of a backup power supply to the equipment for continuous
measurement or equipment subject to humidity or high temperatures
and the necessity of power sources for smooth execution of research and
training in the EMC have been confirmed through surveying other
institutions.

Regarding the quality of electric power, variations of voltage are
comparatively small (about +5%) because of the EMC site being near the
PLN local power station and electric power loads being low. However, it
" is necessary to take measures for minimizing variations of voltage due to
the frequent occurrence of thunderbelts in the rainy season. And it is
alsc necessary to take measures for protecting individual equipment that
may be daméged by them and thus impede research and training, as a

result.

There is no problem in power supply, since a 20 KV underground loop
distribution line has already been laid within the site for research and

training facilities.

" As for the dormitory, a low-voltage power supply (a capacity of 200 KVA
orunder) is planned. Construction work in PLN makes the power supply
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possible, because the PLN electric power substation is located in the
PUSPIPTEK guest house, whose overall length is about 150 meters.

4) Communications
@ Telephone

A central telephone exchange system is in operation for
PUSPIPTEK as a whole, under the permission of PERUMTEL. Itis
planned that telephone lines (extensions) will be provided from this
PABX system, The telephone system is outlined below. -

. Controlhng telephone station :

PERUMTEL Serpong Station (commumcatwn with other
stations through micro-lines) '

- Number of lines provided ;

400 Pr cables will be provided for PUSPIPTEK PABX.

+ Capacity of PUSPIPTEK PABX (digital PABX):

200 lines for the housing areal,000 lines for the facilities arca
{planned to be increased to 2,000 lines by 1992)

+ Regarding provision for the EMC, branch lines from central PABX
and one or two direct trucks have already been laid as a telephone
branch board within the site for the research and training
facilities. The ensuring of the planned number of lines (about 30
lines) has been confirmed through arrangements made by the
Government of Indonesia. '

Regarding the dormitory, a telephone branch board has been
installed in the adjacent site, and consequently provision for the
lodgings is possible, '

@ On-line communications

An optical cable has been laid between the computer facilities in the
Lahoratory for Measuring Instruments Testing and Adjustment and
Meteorology (the KIM building) of PUSPIPTEK. When on-line
communication between the EMC and the outside becomes necessary
in the future, it may be used, though detailed arrangements with
{IM are necessary.
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@ Security communications
There are important facilities (such as nuclear power research
facilities) in PUSPIPTEXK, and central security management is
- partially conducted. A spare pipe has already been laid within the
EMC site, which fact makes future introduction of a security system
possible,

In view of the above-mentioned descriptions, it is concluded that the
Government of Indonesia needs to bear only a small amount of expenses
for preparing infrastructure including electric power supply and
communications.
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3-3-4  Outline of Facilities and Equipment

Facilities and equipment -have been chosen by taking into-consideration the
personnel plan and the activity plan as well as the request from the Government
of Indonesia. Facilities and equipment necessary for the activities in the EMC are

outline below.
{1) Facilities
1) Research and Training Buildings

- Management Facility : _
Consisted of the rooms for activities of top staffs and management
division,
Director’s Room, Deputy-Director’s Room, Technical Expert Room,
Administrative Office, Meeting Room, Reception Room, etc.

- Research Facility :
Consisted of the rooms for activities of reference laboratory division
and environmental information division.
Laboratories (Water Quality and Soil, Air Quality, Toxic Substance),
Special Laboratories (Scanning Electron Microscope Room, MS
Room, ete.), Data Processing Room, Data Base Room, Division Office,
Meeting Room, Work Shop, Library etc. '

- Training Facilities:
Consisted of the rooms for activities of training division.
Practice Room (Water Quality and Soil, Noise and Vibration, Solid
Waste, Toxic Substances, Computer Room, ete.), Lectufe 'Rooms,
Audio Visual Room, Drafting Room, Auditerium, Canteen etc.)

2) Dormitory:

Consisted of the rooms for lodging of trainees and lecturers.
Bed Rooms, Dining Room, Counseling Room, Laundry Room, ete.
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(2) Bquipment -

Categories dand outlines of equipmerit necessary for activities in the BMC are

“mentioned below.

1)

9

3)

4)

Common Analytical Equipment

(used for instrumental analysis of samples obtained in monitoring
activities and for training)

Gas chromatograph mass spectrometer, fluorescent X-ray spectrometer,
scanning electron microscope, various types of spectrophotometers,
fluorescent spectrophotometer, various types of chromatographs,
polarograph '

Water Quality Monitoring Equipment -

(used for examining the quality of river water, seawater, lake water, and
marsh water collected under PROKASIH and at the EMC)

pH. meter, dissolving oxygen meter, electric conductivity measuring
instrument, TOC analyzer, ion meter, portable oil content analyzer,
various types of microscopes, portable water quality measuring

instrument, water samplers
Air Quality Monitoring Equipment

(used for environmental air monitoring and training and for providing

~ data when AMDAL is conducted)
Portable air monitoring and automatic measuring instrument, automatic

air monitoring and measuring instrument, meteorological observation
instrument, vehicle exhaust measuring instrument, dust sampler, Orsat
analyzing apparatus, exhaust gas sampler

Noise and Vibration Level Monitoring Equipment

(used for monitoring outdoor noises and vibration and for training)
Noise meter, vibration level meter, level recorder, tape recorder

Equipment for Waste and Toxic Substance Analysis
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6)

')

8)

9)

(for pretreatment of sample waste, such as crushing, dete_rminéition of
flashing points, and cnmpositi_on':analysis._ Experiments are to be done

regarding toxic substances dissolving during monitoring and storage.)

Crusher, various types of balances, drier, flashing point measuring

apparatus, corrosion tester

General Laboratory Equipment

{used to prepare samples for measurement and analysis by _ﬁreating
samples obtained in surveys and monitoring)

Balances, centrifuge, dryers, muffle furnace, incubator

Experiment facilities and materials

(used to prepare'samplés for instrumental analysis by _treatihg samples

obtained in surveys and monitoring)}
Laboratory table, glass ware, chemicals

Information System Equipment

(used to computer-process data obtained from measurement and ahalysis,
make data bases, and accumulate and analyze data) -
Minicomputer, printers, personal computers, plotter, software

Other Equipment

(used for maintenance and répairs of the equipment, training and
research in the EMC, the recording of the conditions of the momtormg
points, and transportation of samples and instruments)

Machines for repairs and manufacturing, audiovisual aids, camera, 4WD

car
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Purposes and necessity of major large equipment are as follows.

T

2)

Quadruple pole gas chromatograph mass spectrometer

There exist a great variety of chemical substances in the environment, in

a wide range of concentrations. Some of them are very toxic even in very
low concentrations. Gas chromatographs are generally used for

analyzing organic chemical substances. Quadruple pole gas

chromatograph mass spectrometers are used for analyzing trace amount
of organic c_hemical substances-that cannot be identified with gas
chromatographs. The Government of Indonesia originally requested a
double focusing gas chromatograph mass spectroineter, which was given
a low. priority in the plan proposed by the Study Team as a grant aid

because this apparatus required complex techniques in operating it and a

large amount of maintenance expenses.

- However, it was concluded in discussions with the Indonesian officials

concerned that a gas chromatograph mass spectrometer was
indispensable for research and environmental monitoring, and

consequently it was decided that a quadruple pole gas chromatograph

mass spectrometer be introduced, which is easy to handle and requires a
smaller amount of maintenance expenses,

Fluorescent X-ray spectrometer

Fluorescent X-ray spectrometers are very useful because they make

_possible nondestructive analysis of a variety of hazardous heavy metals

in water, air and soil. Much can be expected from a fluorescent X-ray

- spectrometer, with which a number of samples can be simultaneously

3)

analyzed in a short time, not only in the development of measuring
methods in the EMC but also in environmental monitoring activities.

Scanning electron microscope

Scanning e_lectron' microscopes make it possible for us to observe smaller
1iw}ing samples, bacteria and very small particles, samples that cannot be
observed with optical microscopes. Scanning electron microscopes can be
widely utilized in environmental monitoring and research for identifying

-124 -



4)

pollution sources in water, air and waste and understanding pollution
mechanisms. Since observation resﬁlts are kept in photographs, they
provide visual explanations for training participants and have
considerable effect for promoting the campaign for environmental

pollution control.
Air pollution monitoring system

There are no fixed monitoring stations for measuring air pollution in
Indonesia, except a few research institutions in J akarta. Conditions of
air pollution are not accurately understood. In discussions with the
Indonesian officials concerned, the Government of Indonesia proposed
that three fixed monitoring stations be built in J akgirta (BAPEDAL), an
industrial zone (Tangerang) and a rural region (EMC), and showed a plan
to conduct mobile measurements to learn detailed conditions.
Consequently it was concluded that equipment belonging to these fixed
monitoring stations and a portable air monitoring automatic measuring

apparatus be installed.
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3-4 Operation, Management and Maintenance Plans

When_' the Centér buildings are completed and turned over to the Government of
the Republic of"IhdoneSia, the operation of the EMC will be undertaken by
BAPEDAL members who will be newly employed for that purpose.' Advance full
training and closer cooper -ation will be r equh ed in coor dination- with the Japanese
technical cooperatmn for facxhtatmg the operation of the new organization. As
already stated, the: EMC which will be engaged in environmental research and
training; will act aS the core for hc]plng BAPEDAL and other environment-
related’ agencies secure smooth and efficient environmental conservation policies.
From the organizational and budgetary viewpoints, however, it is positioned as
one of the related organization of BAPEDAL. (For the organization and budget of
BAPDDAL Ief’ez to Sectlon 3-9-2 and Fig. 2-1-3.)

The thle Center Will be operated, managed, and maintained, in pi‘inciple, by the
management division of the EMC, but it is necessary to assign technicians and
opelators specxahzed in the fields of power, air-conditioning, sanitation, and
Spemal eqmpment for the operatlon, management and maintenance of the
fac:thtles belonging to the Center. Ttis also important to set up a system to entrust
-per10d1c maintenance and management 1nspect10n and repa1r of precision
instr uments for laboratory and training uses to their’ manufacturers’ agents.
Moreove1 EMC staff members in charge of maintenance should witness the
installation and adjustment work of the equipment and instruments at the Center
S0 that they may understand their installation and smoothly maintain them after
the Center is handed over to the Indonesian side.

Project-type technlcal cooperation by the Government of Japan has been
requested so thatit may be 1mp1emented along with the granting of the buildings
and equipment under the Project. In the case of realization of it, the Project is
eXp\,cted to make a great contribution to improvement of the Indonesian
capability to maintain and manage the buildings, equipment, and research and

tréi_nin'g instruments.
3-4-1 Budget Plan

- According to BAPEDAL's budget, ihe Indonesian side has established the
following budget for operating, managing, and maintaining the EMC.
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(1) Ordinary Budget

1) Personnel expenses (Not included in the EMC's budget, because
personnel expenses are paid directly by the Mlnlstt y of Finance)

@® Salaries - ~ Rp. 165,000,000
Top staffs - Rp. 300 ,000% 12 months x7
Section chiefs " Rp. 250,000 %12 months X9
Gené1 ‘al employees Rp. 200,000 X 12 months X 47 o _
@ Human resources development expenses _ _75,0(__]0_,0_00
©) Trafﬂc expenses _ -35,000,000
@ Others . _ 60,000,000
Subtotal - Rp.170,000,000

(Salm ies not included)

2} Facility operation expenses

Power rates Rp. 8,000,000/m x 12 months 96,000,000

®
@ Water rates 2,000,000/m x 12 months 124,000,000
@ Telephone expenses _ ' 24,000,000
@ Miscellaneous expenses 10,000,000
Subtotal _ Rp.154,000,000
3) Facility and equipment maintenance expenses | Rp.iﬁl?OO0,000

{2) Development budget

1) Activity expenses (research and training expenses)
@ Monitoring expenses

40 sites X 12 months X Rp 250, 000/month/site 120,000,000
@ Research expenses _ - o 4

2,600 persons in fotal X Rp. 85,000 921,000,000
® Training expenses 780/year X Rp 450,000/trainee 351,000,000

Total | 692,000,000
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(3) Total of the operation and maintenance expenses

Ordinary budget _

1) Personnel expenses (not including salaries) Rp.170,000,000

2) Facility operation expenses 154,000,000

3) TFacility and equipment maintenance expenses 161,000,000
Subtotal , ‘ _ Rp.485,000,000

DéVelopment budget

1) Activity expenses Rp.692,000,000
Total o Rp. 1,177,000,000

When 'comparéd with the trial budget for operation, management, and
maintenarce in the basic design study (namely, Rp. 593,850,000 for the
ordinary bu'dget and Rp. 729,500,000 for the development budget, or Rp.
1,?;23,"350,000 in total: see Section 3-4-3:(4) below), it can be seen that the
facility o'peration'exp‘enses and the budget for maintaining the facilities and
equipmént in the future will be necessary to increase. The development
budget is supposed to be able to cover necessary expenses. However, budgets
for operation, fnaﬁagement, and maintenance of the EMC in subsequent
fiscal-yearé should meet possible increases in personnel expenses and
commodity prices at the rate of 15 to 20%.
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3-4-2  Operation Plan
(1) Operation system and personnel plan
1) Operation system

The operati‘on system of the EMC will compose a total of 63 persons as
stated in Chapter 3, Section 3-3-1. '

Category of Staff 1:;;;2;3; Activities in the Divisio_n
Director _ 1 Total management respdnsibiiitj} of EMC,
Depﬁty-l)irector : 2 Assistance of director, management of operation of
I EMC, | |
Management Division | .Managcment, accounting and personal affairs of
Economist 3 the EMC. | |
Others 1 Public relation and general affairs of EMC.
{Sub Total) 4
Reference Lab. Division
Water Quality and Soil
Division - Management of experimental equipment
Chief 1 - Development of sampling and analysis methods
Technical Staff 5 - Sample analysis _
Assistant 2 - Management of the researchers and personnel
Air and Noise Division - Cooperation with other research institutions
Chief 1 - Preparation of reports
Technical Staff 5 '
Assistant _ 3
Toxie Substance Division
Chiefl 1
Pechnical Staff 4
Assisfant 2
(Sub Total) 24
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Calegory of Stalf

Number
of Stall

Activities in the Division

Bavironmental
Information Division
© Data Analysis and

Evaluation Section

- Colleclion and evalualion of environment-related

Chiel 1 datla
'l‘e(':hnir_:ﬁi:S.Luﬂ‘ 9 : Dev.elvpmont of information systems and services
Assistant, _ 1 - Planning 0['(:01111)1:((::' systems and problem
Information and analysis
Documentation Scelion - Management of the library
Chiel i - Development of soliware programs
Technical Stziff 2 - Management of the pers'onnei
Assislant | 2 - Preparalion of 1'0})0;1,5 and docun-wntt_:
Data I’ri)(:éf;Sing Seclion '
© Chief 1
Technical Stalf 2
Assistani 2
{Sith Total) T4
Praining Division
Planning Seclion
Chiel 1 - Management of lraining and seminars
Technical Stall 3 : Prepﬁration for and development of training
~ Assistant I _courses _
| Course 1)iw.risi0.n - Management of training facilitics
Chiel t - Management of audiovisual aids and Lraining
Technical Staff 5 materials
Assislant | 2 - Selection of Lraining parlicipants
Control Se_c_Libn . Managclﬁcnt of inslructors
Chief 1 - Preparation of reports
Technical Staff 3 - Planning ol necessary lraining courses
Assislant 1
(Sub Tolal} 18
. Total - 63

-130 -



2) Personnel plan

The personnel plan has been set up as follows and has been proposed to
the Ministry of State for Administrative Reform, an agency responsible
for personnel affairs for public ser-vants. The Ministry will offer some
counterproposals as to the number of top staff based mainly on
maintaining a balance with other ministries and agencies. Recruitment
of other staff members is entrusted to BAPEDAL, Training of
researchers is planned to be held at P4L prior to the comumencement of

the operation of the Center.

@ Recruitment plan (63 persons)

¢ From BAPEDAL 7
@ From other ministries and agencies 9
® Tobe newly employed
(College graduates) _ 15
(Upper high school graduates) 18
(Lower high school graduates) 14

Ten to fifteen EMC members will be trained at PAL in fiseal
1992/1993. |

(@ Qualifications of the EMC staffs

Staffs with the following types of quaiiﬁcation's are to be employed.
The recruitment plan is shown in Table 3-4-1, '

& Management Division
Director : Economist with 10 to 15 years' experience
Other staffmembers : Upper high school graduates

#® Reference Laboratory Division
Division Chief :
Scientist or engineer with 10 to 15 years' experience
Section Chief : Scientist engineer with 8 to 10 years' experience
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Technical staff mcmbers
Chemical engmeex chemist, physmlst 1nst1umen!, and
sanitary engineer

Other staff members : .
Assistant with upper high school certificate or gimilar

qualification

¢ Environmental Information Division
Division Chief :
Smentlst or engineer with 10 to 15 years' experience
Chief of Data Analysis and Evaluation Section :
Scientist or engmeer with 8 to 10 years' expe1 ience
Ch1ef of Data- processmg Section : '
Scientist or enﬂlneer with 8 to 10 years expemence
Chief of Information Data Section :
Librarian with 8 {o 10 years' experience
Technical staff members : Scientist or programmers
Other staff members : R
Operator and assistant with upper high school certificate or

gimilar qualification

® Training Division
Division Chief :
Scientist or engineer with 10 to 15 years' experience

Section Chief
“Scientistor engineer with 8 to 10 years' experlence '

Technical staff members
Chemical. engineer, chemist, phy51c1st and c1v11 engmeer

Other staff members
Assistants with upper high school certificate '_or gimilar

qualification
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(2) Training execution system

1)

Appointment of lecturers

The EMC is to carry out such training activities as stated in Section 3-3-

2. Lectures on environmental administration will be given by

"BAPEDAL officials while those on environmental quality monitoring

and technical training will be given by EMC staffs in charge of analysis

- and techno_]ogy.- However, most parts of the lectures will be entrusted to

lecturers of other organizations which include:

'Miﬁisti‘y of State for Population and Environment (KLH)
Tnvironmental experiment centers of Ministry of Health, Ministry of

Industries, and others

Environment Research Center (PSL) of universities

P4AL

‘Private consultants (about 50 companies)
Lecturer candidates should be selected before the completion of the EMC,

or by the time W'hé-n training under the technical cooperation is to be

given to training staff.

@O Full—tim_e lecturers

Assu_min'g,that"full-time lecturers coming from the EMC and
_BA_PEDAL allocate a half day to the education of trainees and the
remaining half to the preparation of lectures and training materials
aﬁd general_' clerical work, average training hours per lecturer will

be 20 weeks a year.

@ Qutside Iecturérs

‘Training hours per outside lecturer willbe 2to 4 weeks a year.

@ Assistant

At least one assistant is needed for each full-time lecturer to assure
officient execution of training and smooth practice among trainee

groups in practical exercises.
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‘The number of lecturers ficeded for each training course is expected

to be aé follows.

Full-time lecturers 15~20
Outside lecturers 5
Assistants 20

The numbers of training hours under the plan, expressed by weeks a

year, are listed as follows:

Peaining : ' "l‘gtg}l 1\22:{,1:::{9?{ Number
Programme 'Cn.m‘se Praining - - . of'
weeks eyl Lime| Quiside [Assistant
Environmental Monitoring 120wecks 6 1 3
Environmental | Technigues
Technical Environmental Plunning 8wecks 3 1 2
Praining finvironmental Dala Processing 8weeks i 1 2
Pollution Coentrol Technology I2weeks 3 1 4
Sub Folal 168weeks n 4 16
Environmental Impacl 26weeks 1 1 1
Assessment (BIAJAMDAL}
Environmenlal | Environmental Administration 1| 48weeks Z. 1
Administraiive | (junior officials course)
Training Bnvironmenlal Adminisiration 2 4wecks 1 i
(senior officials course)
Environmenial Communication dweeks l 1
and Public Participalion
Sub Total 82wecks 5 1 4

2) Recruiting of trainees

The EMC is scheduled to train 780 persons a year as stated in Section 3-
3-2. Persons to be trained and methods of recruiting them are stated as

follows.

- Persons to be trained
A total of about 20,000 employees of ministries and agencies and
private companies engaged in environmental affairs (the ratio between

those employees living in Jakarta and its vicinity and those in rural
districtsis 1 to 5.}
- Recruiting methods

(Periodic) advice to ministries and agencies

Public announcement
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3-4-3

Management and Maintenance Plan

(1) IPacility Maintenance Plan

1)

Building

The main points in regard to building maintenance are daily cleaning,
the repair of worn or damaged parts and sccurity in order to ensure
building safety and security.

Daily cleaning will have a favorable effect on the attitude of those using
the building and is also important to maintain the necessary level of
cleanliness for the research facilities. It alsoleads to the early discovery
of damage and equipment breakdowns and subsequent early repair, thus
prolonging the life of building mechanical equipment and research
equipment. '

- Repair work mainly consists of the repair or renewal of exterior and

interior ﬁnishirig materials which protect the structure of building.
Based on Japan’s experience, it is believed that remodeling or partial

rebuilding will be required every ten years due to changes in activities

and/or staff increases. The regular inspections and repairs required to
prolong the building life will be described in detail in the maintenance
manual to be presented to the Indonesian side at the time of handing over

‘the building and are outlined below.

Ouftline of Regular Building Inspections

(Exterior)

- Repair and repainting of exterior finishings evéry five years
- Inspection, r_epaif and repainting of roof inspection: annually,
' ' others: every five years
- Inspection and repair of roof waterproofing = inspection: annually,
: _ others: as required
- Cleaning of gutters and drains monthly
- Inspection and repair of sealing material annually
around doors and window frames - '
- Pa_inting of exterior doors and window frames every five years
- Inspection and cleaning of drainage ditches  monthly
and manholes :
- Gardening as required
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2)

(Interior)

Alteration of interior finishings
Repair and repainting of interior walls
Replacement of ceiling materials
Adjustment of doors and windows annually

- Replacement of hardware as required

as required

as required

I

as required

!

With regard to security work, access to the EMC in general and
particularly to the research and monitoring blocks where the precision
and safety of the equipment is vital, must be checked and security
measures must be taken to prevent the theft of any equipment.

Building Mechanical System and Equipmeht

Not only regular operation control and inspection but also the repair and
exchange of parts will be required for the proper maintenance of building
mechanical systema nd equipment. The life of building mechanical
system and equipment can definately be extended by proper operation

- and regular inspections, adjustment, cleaning and repair. Their safety

must be secured by measures to prevent breakdowns and accidents
without causing damage to the building, Overhauls and the replacement
of worn parts must be conducted pursuant to the maintenance manual at

the time of regular inspections.

Maintenance staff members must have an exact understanding of the
system design and capacity, etc.. so that they can prevent accidents.
Full-time engineers should, therefore, be provided for each of the
electricity, air-conditioning, plumbing, and special equipment fields.
Moreover, these engineers should undergo on-site tréining from the
system and equipment installation and test Operation'-stégesto obtain a
thorough knowledge of the system and equipment for which ﬂley will be
responsible. Maintenance manuals will be provided at the time of project
completion. The service lives of the main building system and equipment
are as follows :

Dervice Lives of Main Building System and Eqguipment

Electricity

-~ Generator | 15- 20 years
- Panel Boards 20 - 30 year
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_ Fluo_rescent Lamps ‘ 5,000 - 10,000 hours

1

- Incandescent Lamps 1,000 - 1,500 hours
- Telephone Exchangers 40 years

- Public Address Equipment 10- 2D years
- Elevator 20 years
Plumbing

- Pump, Pipes and Valves 10-15 years
- Tanks 15- 20 years
- Sanitary Fixtures ‘25 years

- Fire-Fighting Equipment 20 years

- Gas Apparatus : ' ~ 6 years

- Sewage Treatment Equipment 7 years

Ajr-Conditioning
- Pipes ' 10 - 15years
- Fans 10 -15 years

(2) Management and maintenance plan of equipment and materials
1) Equipment

Correct management and maintenance of equipment and instru-ments is

one of the most important factors to ensure smooth operation of the

Center. For instance, analytical instruments are composed of precision

parts, and some are easily damaged or affected by ambient conditions

such as temperature and humidity while others are subject to influences

of vibration and shock. They reguire well planned management and

maintenance.

Generally speaking, management and maintenance procedures include

@ routine inspections to be conducted by persons who daily operate the
equipment and instruments .

® emergency inspections in case of the occurrence of troubles

® regular inspections, usually once or twice a year, to be conducted by
engineers with proper expertise and techniques.

Routine inspections are to be carried out in accordance with the
ingpection items and frequencies stipulated in relevant manuals by a
~ person responsible for a specific instrument and designated from among

the operators of that instrument.

-138-



Emergency and periodic inspections ave usually carried out by engineers
of the manufacturers’ agents who are dispatched in response to a request
to that effect. The need for these types of inspections is frequently found
in high precision instruments such as gas chromatograph mass analyzers
aund electron micro-scopes, and such ingpections require the dispatch of
engineers with specific technical abilities, Hence, it is necessary to
conclude a maintenance agreement with an agency in accordance with a
management and maintenance plan to be made at the beginning of each
fiscal year. (Principal agencies with which the said maintenance
agreement can be concluded are listed in the Appendix Data.)

Outlines of management and maintenance of principal instru-ments are
listed in the following table.

Qutlines of management and maintenance of principal instruments

- .
! . Local Agents
Equipment Main Equipment Internal Maintenance ] &
Maintenance
— *M’__ e ——
General Purpose | Oven, Blender Cleaning once/month asg required
[nstruments inspection twice/year
Analytical Atomie Absorption Cleaning  routine ay réquired
Instruments Spectrophotometer | inspection four limesfyear] oncefyear
Optical Optical Microscope | Cleaning routine as required
Insiruments inspection oncelyear oncefyear
Precision Gas Chromatograph |Cleaning routine as required
Instruments inspection gnce/month three times/year
Audio Visual VTR, Camera, Vidco, | Cleaning  rouline ag required
Equipm_ent TV Bditing Set inspection oncefmonth twice/year
Printing Photo Cepy Machine | Cleaning routine as required
Equipments inspection once/week oncef/year

2) Expendables and chemicals

Inventory control of expendables and chemicals should be effected in
close coordination between research and training facilities and
management ones. The research and training facilities should confirm
inventories of these items to check whether or not they are being
appropriately used. The management facility should secure a smooth
supply of these items to the research and training facilities and procure
them from suppliers in a planned way.
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Some of the expendables and chemicals may take a long Lime in
procurement, because they cannot be procured in Indonesia and have to

be ordered and imported from overseas countries.

Typical examples of such expendables and chemicals are listed below :

@

@

©)

- Laboratory glassware
- (Glassware with groind joints
Laboratory metalware
- Platinum crucible, Platinum boat and nickel erucible
Rubber and plasticware
- Teflon products
Chemicals

- Column packings for gas chromatography
- Some analytical reagents

Standard substances and solutions
- Harmful metallic standard solutions for atomic absorption

spectrometry {mercury, cadmium, arsenic, serene, etc.)

- pH standard solutions

- Standard gases

+ Standard solutions for ion chromatography

.- Standard substances such as organic mercury, PCB, and

detergents
' ® Filters
- Teflon filters
- Millipore filters
O Gases

- High-purity nitrogen gas

® Expendables for analyzers

- Columns for high-performance chromatography

- Columns for ion chromatography

+ Columns for gas chromatography

- Capillary columns

. Column joints for gas chromatography

+ Light source for spectrophotometers

. Graphite tubes to be used in flameless atomic spectrophotometers

. Printing paper for electron microscopes
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(3) Management and maintenance system for the facilities and the equipment

1) Management and maintenance system for the facilities

-2}

The director of the EMC is liable for managing and maintaining the
facilities of the Center. However, the Management Division is
responsible for management and maintenance of the facilities in routine
work, and some of the-manégement and maintenance procedures will be
subcontracted to outside companies.

The management and maintenance system is listed as follows :

Cleaning : Outside engineer

Security : Outside engineer

Management
Division

EMC Head N

| | Daily inspectiqn :
EMC staffs
Full time engineers

- { Repairing : Full time engineers
Cutside engineer

Management and maintenance system fdr the equipment -

Researchers and Lecturers should be responsible for daily management
and inspection of equipment and materials to be used in their feséarch
and lectures. Cleaning of Laboratories and workshops may be
subcontracted to outside companies, but it should be done under the

“supervision of responsible researchers and lecturers.

Instructions by manufacturers' engineers as to operation, manégement,'
and maintenance of equipment, and materials must be given at the time
of turning over the EMC buildings.
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(4) Trial calculation of management-and maintenance expenses
P

“Trial caleulation of management and maintenance expenses, which the

Indonesian side should bear after the completion and turnover of the EMC
buildings to it, has been effected in accordance with the results of the basic
design study. Expenditure items are classified into personnel, facility

operation, facility and equipment maintenance, expendables, and activity

expenses.

1) Personnel expenses

2)

- Personnel expenses to be borne at the time of opéning the Center (1993)
are calculated based on the Indonesian personnel plan. Average annual

income is based on data available from the Indonesian side and an

average increase till the Center's opening is included in this trial

calculation.

@

RS

‘Salaries (Not to be included in the trial calculation, because salaries

are directly paid by the ministry of Finance)
Top staffs ~ Rp.300,000X12months X7T= Rp. 25,200,000
Section chiefs Rp. 250,000 X 12 monthsX9=  Rp. 27,000,000
General employees Rp. 200,000 X 12 months X47= Rp. 112,800,000

‘Human resources development expenses Rp. 75,000,000
Traffic expenses, others Rp. 95,000,000
Subtotal : Rp. 170,000,000

{Salaries not included)

Facility operation expenses

" Annual operation expenses are calculated by assuming routine loads of

power, telephone, water supply, and LPG.

(D Powercharges

A. Research and training buildings .

a. Calculation of power to be used
Operation hours

-142 -



Monday~Thursdéy + 8:30~16:00 (lunch break 1 hour)

6.5 hours X 4 days= 26 hours
Iriday : 3.5hoursX1ldays= - . 3.5hours
Saturday : 4.5 hoursX1days—= -~ 4.5 hours
34 hoiurs/week :
Average : 34hours/6days= 5.7 hours/day

Annual  : 5.7 hoursX20 daysX12 months _
=1,368 hourg/year -

= 1,400 hours
. Lighting and outlets : _
173 KWX0.6%X1,400 hours= -~ - 145,320 KWH/year
+ Air-conditioners and general power : L
424 KW X0.7X 1,400 hours= 215,600 KWH/year
- Research and training equipment : _ :
385 KW X 0.4 X 1,400 hours == 215,600 KWH/year
+ Others: : . _
60 KW X 0.2X 1,400 hours= 16,800 KWH/year
' T 93,240 KWPﬂvear
=800,000KWH/year
b. Estimation of electrical charge
Use charge _ . o
800,000 KWH X (79.5+1.75)= Rp.65,000,000 - @O
Unit charge : : : -
865 KVAX Rp.2,960X12months= Rp.30,724,800 - @
- Rp.31,000,000
Total D+ @ _ L
65,000,000 --31,000,000= Rp.96,000,000

X 1.2=Rp.115,000,000 --
B. Dormitory building

a. Caluculation of power to he used
Operation hours
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~18:00 (daytime charge)

3 hours X (365 days - 200 days) = 495 hoursf/year
18:00~21:00 (night charge)
3 hours X365 days = 1,095 hours/year
LWBP (daytime charge)
+ Lighting and outlets :

28 KW 0.6X0.8¥ X495 hours= 8,652.8 KWH/year

+ Air-conditioners and general power :
120 KWK 0.8X0.8 X495 hours= 30,016 KWH/year

36,668.8 KWH/year
* Usage ratio of total facilities - 237,000 KWH/year

WBP (night charge)
- Lighting and outlets :
28 KWXx0.7X0.8X1,095 hours_ 17,169.6 KWH/year

- Alir-conditioners and general power :
120 KWX0.8X0.8X1,095 hours= 84,096 KWH/year

. Hot water supply :
120 KW 0.8X0.8 X2 hours X365 day“—
42,048 KWl/year

143,313.6 KWH/year
=144,000 KWH/year

. Estimation of electrical charge
LWBP : 37,000 KWHX(79.5+1.78)= Rp. 3,006,250
WBP  : 140,000 KWHX(159.5+1.75)= Rp. 23,220,000

Rp. 26,226,250
x1.2 =Rp.31,471,500
- @
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Unit charge :
240 KVAXRp.2,960 X 12 months= Rp.8,524,800
% 1.2 =Rp. 10,224,760
Total @ +@ 31,471,500+ 10,2298,760= Rp.41,701,260
=Rp. 42,000,000
R

Running cost of total facilities A-+B=

115,000,000 +42,000,000= Rp.157,000,000

(& Telephone charges

The telephone service in Serpong belongs to the network of Jakarta
Telephone Office, and the local telephone rate is Rp. 100 per call.
The trial calculation assumes 5,000 calls a month.

- Annual telephone charge
5,000 calls/months X Rp. 100/call X 12 months =  Rp.6,000,000

- Estimate take into consideration of long distance call and
international call depends on the general conditions of Indonesia
Rp. 6,000,000 X3 = Rp.18,000,000/year

® LPGcharges

The volume of LPG to be consumed is calculated based on the
number of staff members and trainees.

> Research and training blocks : 16 kg/day

- Dormitory : 7 kg/day :
Rp. 818.2 Rp. X 23 kg X 200 year= Rp.3,763,720/year
=Rp.3,800,000/year

@ Water charges
Maximum daily water consumption is calculated based on the

number of persons working or staying in the Center and average
consumption per personin Indonesia,
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- Research and training buildings :
Laboratory 68 personsx 200 f/day= = 12.6 md/day
Trainees 105 persons X120 €/day = 9.0 m3/day
Lecturers 20 persons X120 ¢/day = 2.4 m3/day

24 m3/day - @

-+ Supply water for cooling tower (water cooled refrigerator)
Z260RTX 12 5¢/RT minute X 0.02 X 60 minutes X 10 hours/day
' = 39 m3/day - @

O+®@ 24 m2+39m2=63 m2/day
- Dormitory building _ . ,
53 persons X 500 €/day = 26,500 f/day =28 m3/day
(63 m3 +28 m3) XRp. 500/m3 X 300 day/year
= Rp. 13,650,000/year

® Scrubber maintenance expenses (expenses to be needed for draft
chamber flue gas disposer)

Frequencies of operation of the draft chamber flue gas disposer are
assumed to be 50% of the average in J apan.

+ Electric power consumption :
21.7 KW/day X3 hours/day = Rp. 1,100,000

Q) Expensesto exchange clean room filters

Frequencies of utilization of the clean room are assumed to be 50% of

the average in Japan.

~ Change of 4 sets of IEPA filter / once a 2 years  Rp. 2,800,000

2) Total Rp. 196,350,000
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3)

Facility and equipment maintenance expenses

() Maintenance expenses of facilities

Building maintenance expenses vary substantially as time elapses.
By assuming that annual average maintenance expenses per floor
area amount to Rp. 4,000/m2 when viewed over a span of 30 years,
the facility maintenance expenses are calculated (including the
facility cleaning and guarding expenses).

RP. 4,000/m2-year X 8,500m2 = Rp. 34,000,000/year

Maintenance expensese of mechanical system

| Mechanical system maintenance expenses will not amount to much
during the first five years after the_cdmpletion of the Center, but
parts and instruments will have to be replaced Wiﬂl new ones
thereafter. The expenses are calculated by assuming that annual
average mainfenance eﬁpenses are about 1.5% of the mechanical

systemexpenses when viewed over a span of teh'years.
Rp. 28,000,000/year

® Maintenance expenses of research and training equipment

Equipment maintenance expenses will not amount to much during
the first few years after the completion of the Center, but they will
gradually increase as time passes. Based on ordinary examples seen
in Japan, annual maintenance expenses are expected to be 1.5% of
equipment prices for the initial five years and 4% for the next five
years. Hence, they amount to ¥ 5 million.

- During the initial five years _ -
¥ 500,000,000 X*0,6X0.0156= ¥ 3,750,000/year

- =Rp. 52,500,000
» During the next five years Rp. 196,000,000/year

* Ratio of equipment requires maintenance among all equipment

3} total Rp. 314,660,000
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4) Expendables expenses

(D ¥xpendables and chemicals

Volumes of expendables and chemicals to be consumed in the Center

will vary substantially depending on the degree of its activities, In

this trial caleulation, the ratio of utilization of the equipment and

materials is assumed to be 50% of the ordinary ratio in Japan.

a.

(Glass wares
The consumption ratio of glass wares whose grant amount is
* 10 million in fotal is assured to be 0.5% a month.

¥ 10,000,000 % 0.005 X 12 months = ¥ 600,000/year
=Rp. 8,400,000

Iixpendables for analyzers
The consumption ratio is assumed to be 0.5% a year for a half of

the total amount (¥ 700 million) of the equipment.

¥ 700,000,000 X 0.005X0.5= ¥ 1,750,000/year
= Rp. 29,500,000

Chemicals and gases

This trial calculation is based on the amount of chemicals used

by an analyzer in experimental activities in a similar Jaboratory
(P4L), multiplied by the ratio (2.0) which will meet the needs of
the expected activities of the EMC.

¥ 6,000/month-person X 24 personsx 2.0X 12 months =
- ¥ 8,456,000/year
=TRp. 48,384,000

Standard gases and solutions

® Standard gases (for gas analyzers)
Supposmg that three air-monitoring statlons are to be
established and that the total cost of standard gases to be used
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at each station is ¥ 100,000 per monitoring, this trial
calculation is based on six exchanges of gases a year,

¥ 100,000/monitoring-station X 6/year X 3 stations =
¥ 1,800,000/year .
=Rp. 25,200,000

® Standard solutions
+ Heavy metals _
The calculation assumes that 20 types of heavy metals are

to be purchased twice a year.

¥ 2,000/type X 20 types X 2 times/year= ¥ 80,000/year

=Rp. 1,120,000

- pH : _ _
¥ 2,000/type X 2 type X 12 times/year = ¥ 48,000/year
- - =Rp. 672,000

+ Ton Chromatograph

¥ 2,000 X6 times/year= ¥12,000/year
=Rp. 168,000
4) Total Rp. 113,444,000

= Rp. 113,000,000
5) ‘Total of the trial caleulation

@O Total maintenance expenses (ordinary budget)

a. Personal expenses _ Rp. 170,000,000
b. Facility operation expenses | Rp. 196,350,000
¢. Facility and equipment maintenance expenses Rp. 114,500,000
d. Expendables expenses Rp. 113,000,000
1)~4) Total - Rp. 593,850,000

' A

Hence, the trial calculation aésumes Rp. 593.85 million as annual
maintenance expenses, or ¥ 42.4 million in J apanese currency.
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@ Research and training expenses (development budget)
Based on research and monitoring expenses recorded at a similar
laboratory (P4L) and the expected number of researchers to work in
“the EMC (17 engineers in FY 1991/92), the expenses are calculated
-as follows: :

* Monitoring expenses
40 stations X 12 months X Rp. 300,000/month-station

Rp. 144,000,000
- Research expenses

17 perons X 0.5 X Rp. 23,000,000/year person Rp. 195,500,000

- Training expenses :
780 perons X Rp. 500,000/person , Rp. 390,000,000

Rp. 729,500,000

. , . B

Hence, the trial calculation assumes Rp. 729.5 million as annual
research and training expenses, or about ¥ 52.1 million.

Based on the amounts calculated above, the total expected operation and
management expenses for the initial year are taken to be Rp. 1,323.35 million
(A + B), or about ¥ 94.5 million. They are estimated to increase by 15 to0 20%
in subsequent years, judging from annual price hikes of personnel expenses
and commodity prices.
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3-5

Since most of the activity schedules and other main points have been established
for the project-type technical cooperation for this Project, it is expected that a
Japanese working committee should be started as quickly as possible. The
technical cooperation schedule in the preliminary study of May 1991, has
proposed that the cooperation should be started about one and a half years before
the completion of the Center. If this cooperation is started at an early stage, it

Technical Cooperation

will contribute to

@ timely preparation of ope'ration, activity, and training plans prior to the

completion of the Center

@ arrangement of training courses which should be started immediately after
completion of the construction, in accordance with recommendations to be

given to each department, and

@ training of Indonesian engineers as to the operation and management of the

equipment and instruments at the stage of their installation.

As a result of preliminary study of the project type of technical cooperation in May
1991, scopes of the technical cooperation as requested by the Indonesian side are

outlined as follows.

(1) Dispatch of long-term experts

1)
2)
3)
4)
)

Environmental science (team leader)
Coordinator

Air pollution

Water pollution

Toxic substances

(2) Dispatch of short-term experts

1)
2)
3)
4)
5)
6)

Environmental monitoring and analysis (Noise and Vibration)
Environmental information system

Environmental impact assessment

Ecology/biology _
Environmental engineering (Wastewater treatment, ete.)
Health effect
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(3) Acceptance of counterpart trainees in Japan (about 25 personnel for 5 years)

1) Environmental Monitoring and Analysis (Water, Air, Hazardous and
Toxic Substance)

2) Environm_ental Engineering

3) Environmental Information System

4) TImpacts of Pollution on Human Health and Ecosystems

(4) Provision of equipment and spare parts other than these provided under
Grant Assistance Program, |
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Chapter4  BASIC DESIGN
4-1 Basie Policies

The Environmental Management Center (EMC) is positioned as a reference
center for environmental conservation in Indonesia. Since it is located within the
PUSPIPTEK Complex, the Center is expected, when completed, to occupy an
~important position among facilities in this Complex.Based on the environmental
'c'onditfon_s of the construction site of the EMC, the basic design has been prepared
in accordance with the contents of the Project and under the following policies in
‘which stress has been put on ftlllCthIldllty, durability, and the economic merits of
- the Centenr.

-+ Model plan of environmental laboratory of an appropriate grade

- The'scale and‘the grade of the facilities and the equipment shall be planned in
accordance with necessity and reasonableness. They must correspond to the
planned activities also correspond to based on the contents of project-type
technical cooperation and the actual technical level of Indonesia. However,

" since the Center is expected to act as the model type of an environment
laboratory in Indonesia, it should be equipped with a reasonable scope of
necessary facilities and instruments, even if initial costs may be increased.

o Applicable standards
The plan should comply, in principle, with applicable laws and standards
.prevailin_g in Indonesia and instructions and guidlines to be given by
PUSPIPTEKR. In addition, it refers to Japanese laws and standards on

construction and facilities, when the necessity occurs.

e Iacility configuration which assures functionality and operational ease
The EMC comprises two buildings, one for a research and training and the other
for a dormitory. The research and training building is composed of three major
sectlons research, training, and administration. These three sections together
with a audltonum and a canteen are specifically zoned for their respective
'purposes 'ihe basu. design aims at the efficient and functional movement of
many people working for the differ ent ‘departments by clear ly forming efficient
traffic lines’ w1th1n the huilding and assuring division of the sections by an easy-
to-use. demgn SlllLe the dormitory building is to be constructed adjacent to the
. existing guest house the design aims at architectural harmony between the
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building and the guest house. Facilities in both the laboratory and dormitory
buildings are arranged to allow future expansion in expectation of an increased

seope of the Center's activities in the future.

» Design suited to the environmental conditions

" When tropical meteorological conditions are taken into account, the
construction plan should adopt many eaves and louvers to protect the buildings
from strong sunlight and heavy rain with strong winds. By employing natural
lighting and natural ventilation systems as far as possible, loads on mechanical
facilities are minimized while a comfortable living environment can be assured.
The layout plan leads to a facility configuration with great openness by making
full use of the spacious site area and makes it possible for researchers and
trainees to feel comfortable and refreshed while théy are working and studying.
The external appearance will be harmonized with the adjacent facilities by
complying with the guidance of PUSPIPTEK, and at the same time, the Center

should express itself as a symbol of the national center.

s Basily maintainable facilities with less administration costs
The design aims to construct facilities which afford minimized running costs by
saving energy, simplifying the facility system, and giving priority to higher
durability of facilities and equipment. Construction materials are selected by
identifying robust, easy-to-maintain materials and construction methods

suited to local construction techniques,

Fig. 4-1-1. Meteorological Data in Jakarta
(Monthly rainfull & Monthly average temperature)
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Source : Meteorology and Geophysies Board
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4-2 Design Conditions

4-2-1  Composition of IFacilities

The facilities are composed of the elements as stated in Section 3-3-4, In our

opinion, the most reasonable way to construct the necessary rooms in the research
and {raining building is to arrange the whole facilities by dividing them into

blocks of appropriate scales and disperse them in the arca, utilizing the space and

excellent surrounding environment. They are divided into the following blocks,

by giving priority to the integration of related rooms and assuring the functions

and convenience of the entire facility.

(1) Research and Training Building

. Administrative block :

- Library block
. Research block

- Training block

- Auditorium
Canteen
- Others

(2) Dormitory

Office director room, meeting room, experts’ room,
ete.

: Library, document service room, etc:

: Laboratories (water quality, air quality, and toxic

substances), special laboratories ({(gas
chromatographs, gas chromatography mass
analysis, x-ray spectroscopes, electron
microscopes, atomic absorption analyzers,
balances, IR spectroscopes), office, meeting room,

ete.

: Lecture rooms, practice rooms (water quality, air

quality, noise and vibration, seil, toxic
substances, computers, audio-visual, drafting),

ete,

. Auditorium, foyer, etc.
: Canteen, kitchen, etc.
: Covered way, solid waste, pretreatment room,

ether distillation room, garage,ete.

. Bed room, dining room, keepers room, laundry,

ete.
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