3-5 Facilities and Equipmeal

The facilities and equipment that will be provided under the Project

for the conduct of the training programs and other activities will be -

as follows:
(1) Fracilities

1) Buildings:

Main building, workshops, dormitories and related facilities,

including building installations
2) Exterior facilities:

On-premise roads, parking area, outdoor water supply and drainage

facilities, on-premise eléctrical_facilities
3) Training plants
Indoor and outdoor training plants
{2) Equipment
1} Training eguipment

General training equipment, laboratories-related equipment, equip-

ment for practical training, vehicles, furniture for training use
2) General purpose equipment
Furniture for the dormitories, dining room, conference room

Under the above classification, "faciliﬁies" designate installed ob-

jects such as the grounds, buildings, and building installations,

ihcluding installed.training plant and laboratories table,



"Equipment"” refers to movable machinery, tools, and furniture which can
function independently, including materials such as pipes, reagents,

and certéiﬁ.expendables.
3-5-1 Facilities
(1’ The:Buildings
- 1) Buiidingé for.training:
a) Lecfure rooms

Lectuies, exercises, and training with audio-visual equipmént
are provided in thé general training courses, The AV equipment
used therein will be simple equipment; such as. slide projec-
-tors,; overhead projectédérs; and video tape-iecorders which can
be used in general leéture rooms. Therefore, while the center
will not be furnished with a special AV room, the air-

conditioned lecture rooms will be equipped with this.équipment.
- b} Exercise room

Planning and design éxercises and repért-writing exercises
related to the various training materials require considerably
bigger desks than those for the lecture rooms. An exercise room
is,-thérefore,'needed for this purpose, This room requires air

C-gonditioning.
’JC).Computer.traihing-rOOm

P ComéutErization is quite develéped in :Indonesia in the water
supp1y1and environmental sanitation sectr, Personal computers
are_ﬁidely used for bill cbllebtion and othef customer~briented
operations, administration planning, budgetary planning, and
dési@n.of facilities.Accordingly, instruction in computer usage

Cwill bé {ncorporatéd n both the general and advanted courses. A
dedicated computer rodm wiilrbe required .for this purpose.It is

esgential that fhe"computer room be air-conditioned,



qd) Analytical laboratories

Laboratories will mainly be used for watgr-qualityranalysis.
9wo separate laboratories are required for the conduct of
biological and physio-chemical analyses. A storage area.for, - :
laboratory equipment and supplies as well as an instructors
room should be located adjacent to the laboratories. Since
training preparations can be done in the laboratory itself, no
special preparation room is needed. The laboratories must be
air-conditioned and equipped with laboratory tables and draft

chambers,

e) Library

A library is needed for study and refereﬁce purposes by both
" students and instructors. This library should contain 5,000

books and must be air-conditioned,
f) Water treatment workshép

This facility will be used primarily for- the advanced courses
of the water supply division and will comprise a small-scale

water treatment plant for training purposes,

Water treatment requires‘checks of changes in water guality ét
various stages of treatment and the proper establishment of
water parameters for the treatment plant, In order to provide
training for these activities, a corner will be reservéd in
this facility for water parameter examinations, to be attached
to the water treatment plant, Spacé éhould also be provided‘for
lecture and instructor rooms and a storage area for méterials

and supplies,
g} Workshop for electrical/mechanical equipment and pumps
This facility is to be utilized for training in the operation

and maintenance of pumps and electrical/mechanical équipment,

This workshop will comprise essentially a pump operation
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" training room and a work area for electrical mechanical equip-
ment, The pump traininq room will be furnished with a training
plant which will be used for training in methods of reading

flow meLers and water-level gauges, operating various types of
pumps, and installing pumps, This plant will include a section
which breaks out water hammers. The control panel of the plant
and generator will be located in special rooms adjacent to the

pump operating room,

The work area for électrical and mechanical equipment will be
used for tra1n1ng in the basic¢ prlnCLDIES of electrical and
mechanical equipment in water supply facilities and skills for
' thé mainténanceé of such equipment. The work area should be

furnished with work tables and tool space.
h) Piping workshop

“This will be used fo¥ practical training on piping and water.
meters, The training room will comprise a single large area
containing aréas for the jointing of distribution and service
-plpes ‘and water meter testing. This workshop will also contain
a storage area for materials and equipment that are vsed in the
outdoor traihinq facilities for leakage detection and pipe
'laying, ¥n addition, a lecture room, faculty room and materials

storagé room will be provided adjacent to the training room.
i) Environmental sanitation workshop

This workshop will consist of such indoor facilities as an
“analysis room and aq=instfuctor room; Lhe outdoor facilities
- will inélude sanitary land fiil'tanks; septic tanks, and a
sampling yard for composition analysis of solid waste, The
samplinq'yard'requires a roof to keep out the rain, since the
‘moisture éontent of solid waste changes when wet., It would
also be désirable to locate the main septic tank close to the
“énvironmental ‘sanitation workshop in the inteérest of con-
Venignce in’gathering specimens of night soil and ex¢rement.

‘ Thé’ahéiyéislrdom and instructors! room mist bé air-conditioned
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2}

to prevent unpleasant odors, since the windows will normally be

closed,
Administration Building

a) Director's office:

The Director's office will be an independent room with a recep-
tion corner for guests, Out of consideration for Indonesian
custéoms, independent offices will falso be provided for the
beputy Director and the Public Relétions Officer but, in the
interest of working efficiency, simple partitioned areas in a

corner of the General Affairs Section can also be considered.

b) Offices:

Offices are required to house the various administrative sec-
tions at the Center: viz,, the Training Program, Iﬁstructional
Affairs, General Affairs, and Maintenance and Logistics
Sections. Whether these sections are to be housed in individual
offices or grouped together in ene large room will depend on
the bu11d1ng design; the choice will have little impact on
operating efflclency. A special area should be provided in the
Tralnlnq Program Section for use by‘full—tlme_lnstructors and
Section personnel in drafting training programns  and

developing instructional materials,

¢} Instructors' room:

The staff instructors will all be assigned to the laboratories.
or workshops, so there is no need for a separate instructors!
room within the administration area,

d} Seminar room:

In addition to its regqular training programs, the Center will

run seminars and conferences on water supply and env1ronmental

sanitation which will be attended by employees of water supply
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enterprises and local éovernment officers concerned with en-
vironmental sanitation services around the country. Seminar

~ topics could include implementation methods and scheduling for
training prOQramsg techniques of conducting customers relations

programs in these fields, and the like.

This seminar room will also be used for group discussions
during the exercise phases of the géneral courses as well as
for the opéning and closing ceremonies for each course. For
this purpose, a seminar room will be neéded that is capable of
being partitioned into sé#eral small rooms. A storage room will
have to be added for tables and chairs, including folding
chairs,. Other equipment will include air-conditioning and

loudspeakers,

The maximum capacity of this room is set at 80 persons, con-

s sidering- the requirements for opening ceremonies,
e) Instructors' room for part-time instructors:

Pive (5) courses are scheduled per day, and each course is
separated into 2-4 classes in the morning and afterncon respec-
" tively. Thus, on any given day, the number of instructors on

. the ﬁremises will total 10-20 persons. Eleven of these instruc-

" tors will be full-time staff members, but it is unlikely that

all will be ¢ngaged in training at the same time; thus, the
capacity of the instructors! room can be set at 10-12 persons,

This ‘room should be air-conditioned,

£) Heeting roomi- :

.-F;eqﬁent conferences can be anticipated at the Center for such
purposes as cufriculum revision and meetings on Center

manaQement._The capacity of this room should be set at about 15

- persons, and air-conditioning will be required,
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3)

q) Printing room

A printing yoom will be required for preparing instructional

materials; it will be equipped with an offset'printing machine

and cutters,
h) Rest area for support personnel:

Rest areas should be provided for individuals invelved in
cleaning, guard-duty, housékeeping, dining room and other.

support operations, including drivers,
i) Storage of sundries:

It will be necessary, in support of Center activities, to
provide storage areas for supplies in the workshops, main-
tenance equipment for cutdoor facilities, cleaning utensils,

office supplies and other expendables,
Lodging Facilities
a) Dormitory for Trainees;

Since the Center will be operated exclusively on a full-
boarding basés, a dormitory will be required to house all of

the trainees studying at a given time,-

The trainees will include persons from a wide range of social
levels-- from plumbers to executives of water supply.en—
terprises., Thus, it would not be appropriateg under Indonesian
customs, to house director-level trainees with technicians in a
multi-bed room., 2-bed rooms are, therefore, required for

director-level trainees.

Also, as may be seen in many of the'lodging-faoilities;at
training centers in Indonesia, it is necessary to provide a
toilet with a bathing corner in each room.'iﬁ additioﬁ to the
beds, cach occupant will require a lockable locker and desk,
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b} Lodging for instructors:

The part-time teaching staff will include university professors
and specialists from such outlying areas as Bandan, Surabaya,
and Jog-Jakarta, and these instructors will require Iookinq

after during their stay at the Center, They are to be given

single rooms with bath and toilet.
c) Dormitory master®s rcom:

Staff members of the Instructional Affairs Section should serve
alternately as hou5emasters to look after the needs of the
students durlng thelr stay at the Center. Such individuals
should be required to live on premises during this assignment,
A one-bedroom apartmént is; therefore, required as temporary

living quarters for the designated individual and his spouse,

d) Canteen:

Since there are no restaurants in the Center vicinity, a can-

teen will have to serve trainees, instructors, and the Center
staff,

. e) Other rooms:

. Additional rooms will be needed to store linens, cleahing

equipment, and other nécessities,
(2) Exterior Facilities

The buildings and other facilities are to be located on a rélatively

small plot (16;700’&2), and they are to be organically linked to each
other 'in their 6ﬁeré£10ns. In this connection, the outdoor areéas bet-
ween thé buildings must also bé used efficiently. The following cutside
facilities are planned
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3.5-2

(1)

1) Parking area for training vehiecles and private cars of staff,

vigsitors, instructors

2) On-premise road for receipt and removal of goods to and from

the various buildings

3} outdoor facilities for water supply and drainage such’as water-

ways [or rainwater, septic tanks, overhead water tank

4) Outdoor electrical facilities for power, telephone, and

lighting
’I‘rainiﬁg Planis
Indcor Training Plants

1} Compact Water Treatment Plant for Training Purposes; -

A compact-type water treatmenk plant will be installed at the
Center to give trainees a practical understanding and ekpérience
with the structure, operation, and maintenance of water treatment
facilities, Generally speaking, water treatment plants are not
common in treating processes, such as chemical dosing, sedimen—
tation, and filtration, The treatment systems for this plant
should incorporate those in general use in Indonesia s6 as to

provide diversified training in this area,
2} Praining Plant for Pump Operations: .

In order to provide training in the functions, structure,
operation, and mainteénance of pumps, which aré a key facility in
water transmission and distribution, a water circulation circuits
plant will be required, eéuipped with pumps, pipes, and_a'pﬁmp
well, Several types of pumps must be installed to familiarize
trainees with differences in methods of statt-ub, flow

measurement, and power sources,
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Since water supply facilities incorporate various types of
electrical and mechanical equipment, the pump training plant will
also be used for electrical and mechanical training purposes.

3) Inspection Equipment for Water Meters:

This type of facility is required to acquainf trainees with

devices, functions, structure and precision in water measurement

and in inspection of water meters.,
(2} Outdoor Training Facilities

1) Leakage Survey Training Yard:

In oxder to provide traiping in the techniques of detecting points

of leakage in undergrqhnd water distribution and service

pipe_networks,'an-underground piping network which can create
leakage by the use of pressure water will be installed.

2) Pipélaying Training Yard:

This will be a'trainidg area to.provide repetitive training in

actual pipé laying and removal as a part of the piping training

program.

3) Experimental Cells for Sanitary Landfill:

. To giye€tréinges a.clear understanding of the methods and
effectivenesé OfKsanitqry‘landfill_for_solid waste, experimen-
‘tal cells are required to permit the conduct of actual fill
Operétions.

3.5-3 Equipment

(1) Tfaining Equipment

The training equipment is comprised of the following, based on the

_inténded vset
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1)
2)
3)
4)
5)
6)
7}
a8}
2)

General training eguipment

Equipment for developing course materials’

Laboratory equipment

Fquipment for the water treatment workshop

Equipment for the electrical, mechanical and pump workshop
Equipnent for the piping workshop

Equipment for the environmental sanitation workshop
vehicles for training use

Furniture for training use

Following is a brief description of the required equipment:

1}

2)

3)

Equipment for General Training:

Audio-visual equipment (slide projectors, overhead projectors,
VTRs), training panels, and persdnaI'COmpufers for geﬁeral
training use, B

Equipment for Teaching Materials Development

Printing machine, cutters, binders, photocopy machines, equip-

‘ment to make slides and film for the overhead projecfois,

personal computers (including software)
Laboratory Equipment: .

Measuring equipment--
5pectrophotbmeter, thermometer, pH meter, conductivity
meter, atomic absorption flame spectrophotometer, gas

chromatography, microscope, balances
Experimental equipment--
low temperature incubator, drying oven, incubatory

autoclave, centrifuge, absorbent filters, distiller

ExpcndablESf—

Glass and plastic utensils, chémicals
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4)

5}

6)

7

Equipment for the Water Treatment Workshop:
Jar testers, distiller, centrifuge, water sampler, chemicals

Equipment for the Electrical, Mechanical and Pump Workshop:

Electrical measuring instruments, mechanical measuring

instruments, tools, pump for résolution and assembly training,
cut models

Equipment for the Piping Workshop:

Varioﬁs types of pipes, joints, piping tools, welders, compfes—
sor, mobile crane, leakage detecting equipsent, water metey
testihg'equipmentg water meter, pipe locator, pressure gauge,

portable flow meter
Environmental Sanitation Workshop
a) Aﬁalytical équipment for solid waste and night soil
Solid waste analysisi
piatform scale, drying oven, calbrimeter, cbmpbnent

analyzer

Solid waste collection:

wheelbarrows, home composting apparatué

Water waste analysis:
' _pﬁ'méter, COb and BOD devices, DO meters, other expen—
dables
b) Equipment for sanitary landfill :

- belt conveyor, . tampers, shovels, and other equipment

used in garbage landfill
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8) vehicles for Training Use

Microbus and jeeps for field work, garbage collection vehicles

9} Furniture for training use

Desks and chairs for trainees and instructors in lecture and
exercise rooms, work Lables and stocls for laboratories and
workshops, shelves and cabinets, library furniture

(2} Equipment for General Use
1} For Conference Use:
overhead projectors, conference tables and chairs, folding

chairs for seminars and ceremonies o

2) For the Dormitories and Canteen:

beds, lockers, study desks, chairs, dining tables and chairs
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3-6 Conditions at the Project Site
3-6-1 - The Project Site and Surrounding Area
(1) Location and Present Condition

The planned construction site for the Center is located on the
ouﬁskirts of ‘the city of Bekasi,‘which is on Jakarta's eastern borderx
about 30 km fr_om the ¢ity center. The total site area is 1,67 hectares,
and the land is owned by the Directorate General of Water Rescurce

Development of the Department of Public Works.

The site configuration, as shown in Figure 3-6 following, is
trapezoidal, running" about 200 m in an east-west direction and about
75m from north' to south. The iand is :18—-2011} above sea level and slopes
slightly to the west but is essentially flat, However, the roads in the
: surrounding' area are'.O.S—i.Om higher than the site. The site was for-

merl? used as farmland but is presently grassland,

Fig. 3-6 Topographical Survey Drawing
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{2) The Surrounding Area

To the west of the Project site is land used by the Islami¢ Educatiénal
Foundation {Yoyasan Pedidikan Islam: YPI) for a primary school, or-

phanage, and university. The Foundation leases the land from the

Department of Public Works,

The Project site was also formerly a part of the:land to be used by the
Foundation, and so the south side also borders on Foundation land, The
south side of the YPI land is slightly depressed, lying along the

expressway route which links Jakarta and Bekasi,

On the west side of the YPI, straddling a road, is the Construction
Guidance Service Center (GSC), which was built in 1980 under a grant-
aid from Japan., A 4.8 m road borders the north side of. the site and -

paralleling this road is an irrigation canal from the Jatiluhur Dan,

On the eastern side,a privale home stands along a 5 m wide road. (Cf,

Figure 3-7 following)

Fig. 3-7 Surrounding Area at the Project Site

10780 FERNTRAL, BERAST

'éuallé HOUSING COR

[ =3 =]
=1=]
[ =21
= &3
-

/=

1,C.BEKAST TINGR] [ 10: KARAWANG

T0: JAKARTA

112



3-6-2 Natural Conditions
(1) Climate

Java Isiland is located in a'tropical rain forest zone with high tem-
perature and humidity. Annual climatic variations are small but the
months_of'April—November comprise the dry season and December-March the

rainy season,

According to climatic.data for Halim in Jakarta, the mean temperature
is about 27 centigrade throughout the year; with the relative humidity
also quite stable, running about 75-80%. Rainfall is lowest in July and
August; during the dry season, it averages about 50-60 mm/month but,in
.January,3exceeds-400 mm, Total annual precibitation is about 2,000 mm.
The area belongs to‘one of the wotid's few calm belts and, as a conse-
quence, the winds are very gentle throughout the year., Wind direction ~

at the site is from the southwest.,

The following tables summarize climatic data at Halim, the closest

weather observation station to the Project site,

Climatie Factors : JAC FEB . MAR MR KAY  JUN O JUL MG SEP OCT NOY  LEC Hean
o S Tolal

Teaperature e : . ‘ : S
Kaox.Temjecatare of ¥onlh | 328 331 2.7 337 3A B8 N6 B9 W6 W9 2 Wl -
Average of Daily Max. Teap. | 30.2 308 3.6 326 .7 S5 R4 27 S NS M| R4
Wean Temperature of Honth | 26.2 26,5 2.9 2.6 2.7 2L 2 24 WS L1 w4 0| 2.2

Average of Cally Win. Teap. | 235 23.7 2.8 202 203 28 N4 14 BT MY uo 9| 0

Hin. Tesperature of Honth 23 R0 we B W 23 WA 22 NI A1 s S| -
Relative Hunidty (%) R R N A N (e ni
“Raivfalt (s} o |436 20018 237 NEA 1107 815 524 5.4 0.5 1005 126.0 232.1{1922.9
Nunbéer of Rainfalifday) B :

Over 30 em Sl ae 3 2s 12 e 09 Tes it RS Lz 1y 24| 200

Weom o 24 e L 09 08 09 62 3 64 b9 4 1] 98
1% 1 U ERTR TR T . S S SO O ZNR ST S S Y NN 18 NS 8 B X Y A <X
5 ol ae 3121 né 19 03 R4 L0 12 LT 22 28] 248
ol SUREERN EEFIE TR 3 S S ¥ ST XN - BN U SO 3 S O R ¥ RO T %1 I I K
tetal .. P20 15 W 136123 L1 58 56 6% IRD N/ FRH] 1LY

Noh-ralnday 1 oa1 65 1.9 164 17 229 2.2 4 1 281 61 10g| 28

Arerage Yelotity (w /sec) | 5.8 1.8 08 L7 LT W8 L LS LE 1106 ne) B

Mav. Veloclty of onth . | 16.5 12.0 12,8 1.5 123 12.0 125 100 25 428 130 ey -
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{2) Geology

The Directorate General of Human Settleiments conducted a boring

surveay

.at the Project site, on the basis of which the site geology may be

described as follows:

1} The surface soil is a brown silt clay, partly mixed with sand.

The soil is generally similar down to 1,5-2m below the surface.

2) The lower layer is a grayish brown clay, mixed with sand and

silt down to a depth of 5-6m, The layers progressively harden

with depth.

3} at the lowest layer, there seems to be a sandy layer mixed with -

gravel and a silt layer containing sand,

The results of the Dutch Corn Penetration Tests conducted during the

boring survey are shown in Table 3-17 following.

Table 3-183  N. Value of the Site

Boring Point

néplh e : S
i-1 B-2 " B-3 B-4 B8-5
1.00- 1,45 1 12 8 8 9
2.00- 2.45 s 12 19 25 10
3.00- 3.45 9 10 17 7 l(.)-'.
1.00- 4.45 5 12 16 4
5.00- 5.45 12 8 i6 s 5
6.00- 6.45 12 10 44 a1 a2
7.00- 7.45 28 26 Over 50 37 19
§.00- &.45 Over S50 50 “Over 50 Over 50 39
9.00- 9.45 - - 31 42 44
10.00-19.45  Over 50 4 49  Over 50 33
11.00-11.45 - 42 47 Over 50 GOver 50
12.00-12.45  Over 50  Over 50 48  Over 50 46
13.00-13.45  Over 50 41 Over S0 39 37
14.00-14.45  Gver $0 15 Over 50 4
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(3) Natural Disasters

There have been virtually no natural disasters in the Jakarta area., .
Thisuié:beééﬂée.df its stable climate and generally good drainage (the
land béing'fléﬁ;.ﬁith a natural gradient of_about'5/1000) and because,
although the iéiaﬁd of JéVa is in an earthquake zone, the epicénters

are dist;ibutéd to the soﬁth of the island. The oﬁiy natural disaster

that could be cited is lightning damage,

'Chargqteristic'of trépical areas, lightning strikes almost every day
and so0, unless lightning fod’atg'ihstalled, the area will inevitably

1

suffer'lightning damage.

"+ Fig. 3-8 Epicénler Distribution
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Indonesia lies astride the Trans-Asia earthquake belt, and epicenters
are gistributed over a wide area in the southern and western parts of

Java Island, Based on 1976-1986 data, about 10-20 earthquakes ocgur per
year with a ML of about $.0. The biggest quake on record during this

period had a ML of 6.1,

3-6-1 Igfrasirecture

(1) Water Supply

At the present time, the main water pipes in the Project 31te v1cln1ty_-
have no excess capacity. As shown in Chart 3-8 follow1nq, at a -point -
some 2.5 km to the west, along the irrigation canal,_ls the water
treatment plant of the Bekasi PDAM. A krunk distribition pipe (4 6")
has been laid from here, through the opposite shore of the CGSC to a

public housing development, but there is no surplus capacity in that

pipe.

Accordingly, to bring water to the éenter, it is necessary to consfruct
a separate pipe to the site from the treatment plan or, altetnatlvely,
utilize underground water by digging a deep well about 120 m’ deep én

the property.

The irrigation canal can be used as a source of raw water for the :
Lreatment plant that is to be build for tra1n1ng puiposes. Prior to the
construction of intake facilities, dlSCUSSlOHS must be held with’ the

office of the West Taru Irrigation Authority,
(2) brainage

A drainage ditch has been completed on the north side of the YPI
property, which passes belon the 1rrlgat10n canal and extends as far as
the river on the opposite bank., Drainage ‘at the Pro;ect 91te can be’
accomplished by extending this drainage ditch and d13charglng the

treated waste water and rainwater into it.
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Fig. 3-9  Locatlon of Infrastructural Facilities
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(3} Gas Facilities
Since there are no municipal gas facilities in the site Vigjnity, LPG

wili'be used,
{4) . Power

Power is provided by the the Bekasi Regenc?‘officé of the Nétiohal
Corporation of Power Supply (PLN), Power supply to the Pro;ect 31te can
be brought in from a 20 KV overhead 11ne extend1ng to the oppos1te

bank. However, it will be necessary to secure land from thé PLN sub-

station at the site to receive power for the Center.

BaSea on the power requirements for thé‘Center, bower of 380V/220V 3+
phase 4-1ine will be supplled by PLN. The power distribution network 1s_
excellent, but voltage varies w1th the daily load factor. “The frequency~
of power failure in the area varles depending on the tlme of the year,

but in peak seasons the average_ls once a week,
{5) Telephone

Telephone service is handled by the Bekasi branch_gf the Pubiic‘
Telephone Corporation(PERUMTEL). However, since telephone lines in the -
Project site area are already at full capacity, to réceive sérvice, a
special line would have to be'broughp in from the connection hoﬁse at

the telephone exchange some 4 km away.

Not only would the construction cost for a special line be extremely
high but one must also consider PERUMTEL's plans to expand service in
the area, Thus, it is clear that there is little point now in brxnglng

in a 9p901a1 line,
PERUMTEL plans to expand service in the Prbjeét site area during the

Fifth 5-Year Plan, and so steps should be taken to bring this plan to

fruition at the earliest possible time,
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3.6-4  Appropriatencss of the Project Site
(1) Size and Attributes..

The Project site area was- originally 1.2 hectares, but the depth was
e:-r.panded by 15 m and private homes were relocated to create a total

: usable area of 1.67 ha. While the site may not be of an ideal size to
accommodate the fac111ties discussed in the previous sections, it can
absorb the-requ1red facilities without creating any functional
problems, - However, there can be little hope of generating space for
future expangion or for the installation of additional_facilities,_So
léng,'theng_asithere is ne major future expansion of the Center, the

proposéd'site pfééeﬁts o problems in terms of size.

Althouﬁh'thé é{te is owned by the Department of Publib'wérks; uéage
Vrlghts bﬁlong to the YPI, and 50 procedures have been initiated to
transfer these r1qhts. Sinte a certificate with respect ‘to the ac-
gquisition of the land will be required in the appllcat1on for a
building“pérmit for the facilities, the transfer of usage rights
should be-Coﬁpleﬁéd béfdré the exchange of Official Documents.
Assﬂmihg}_hoWeﬁer,'that the current procedures are successfully

completed, thié,leqél problem would be eliminated.
(2) site Configuration

The site area;is lower.than the surrounding roads, raising the danger
of floéding, and so it was suggested that reclamation might be neces-
Sary. However, accord1ng to 1nformat10n obtained from people around
the site i even if. the site area were to be flocded by heavy rain, the
water wéuld dlsappear in just a- few hours. This is because the site
slopes downward.{to the west) toward the YPI property, permitting the
rainwater to be d;scharged into the river via the YP1 drainage c¢anal,
As a result, if a rainwater drainage facillty is built, there need be
no ‘concern over - floodlng. It is clear, therefore, that no large

reclamation will be reguired.
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{3} Infrastructure

There are a few problems with respect to telephone setvice and city
water supply, but the water problem can be resolved by digging a deep
well on the site, while the telephone regquirements can be met for the .-

time being via radio telephone communication with the Department of

Public Works.

(4) Location

Although the Project site is 30 km from Jakarta, the one-way travel

time from the city center is only 30 minuteg via the expressway.

The site is located in a quiet environment, with only scattered homes
in addition to the CGSC and YPI school. The expressway shoulders are’
quite wide and se, even if traffi¢c were to increase in the future, no

major ngise problém is expected to develop

Based on the conclusions reached in (1) to (4) above, the Project site.
has been found to be appropriate as the location for the Water Supply

and Environmental Sanitation Training Center,

3-T Technical Cooperation

The Project is to construct facilities and procure equipment for: theé:
Water Supply and Environmental Sanitation Training Center under a‘
grant-aid from Japan, However, after completion, consideration may be
given to the possibility of exténding technical cooperation for the
Center's future operations. Such assistance is particulérly needed. in: . -
connection with the implementation of advanced COﬁrses. The objectives
of technical cooperation program would be to develop training'proétams B
and instructional methods and materials and te train instructors -'Of'.fhér
Center. It would also aim at technical transfer to Indonééién cauntét* .
parts through the dispatch of Japanese experts to Indonesia and of

Indonesian trainees to Japan.
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CHAPTER 4 * BASIC DESIGN
4-1 Basle Concept of the Design

The facilities and the equipment ﬁeoeSéaty for the activities of the
Center have alteady been described in the previous chapteér. This
chapter will describé the basic concepts of design, $o that the
functions of these facilities and equipment can function to their
objectivés.- The applied basic concepts are as follows:

1) Coordination with the purpose of use

2) Sultability to the natutal conditions

3) Considérations with respect to operation and maintenance
4) Positive utilfzation of the national products of Indonesia
5) Considerations with respect to ﬁearby résidents

(1) Codrdination with the Purpose of Use

Clear room layout plan and faci.hty layout plan will be made taking
the’ relétionship between the purpose of use of each facility and the
tonctional relationshlp'amonq'all facilities into due ¢0nslderation.
In addition, ‘the aumbers of equipment will be decided and the type of
equipment will bé selected in consideration of the ripple efféct of
the Pioject. '

(2) Suitability to the Natural Conditions

The building will be designed so as to be suitable for the high
temperatures, heavy rainfall and humidity characterizing the tropical
climate of Indonesia, Ventilation, sunlight ¢ontrol and drafnage
system will carefully be designed.

{3) Considerations with respéct to Operation and Maintenance Cost
After Lt opéning, the Center will be managed with the budget of the

Government of Indonésia. Facilities will therefore be designed with
. eonsideration so that the expenses required for the operation and
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maintenance of the Center will not be excessive. This will bo
achieved by designing facilities so as to use maintenance free
materials and construction méthods as much as;ﬁdSsiple. This'ﬂill .
also requite designing facilities for which easy repair is possible

using local materials and labor.
{4) Positive Utilization of the National Products of Indonesia

The Government of Indonesia is promoting the use qf_doﬁestically
pro&uced products as part of a drive to activate the country's
industries, Out of respect for the intentipns1of_the government, and
also to facilitate the procurement of_matgrials fﬁ? fgpair_qr{
remodeling, local products will be used for all cqées except where
some functional impedimént is forés&en. In addition to thiéi:the
facility will be designed so that it can be consttu¢§ed ﬁsing

construction methods generally practiséd in Indonesia,
{5) Considerations with respect to Nearﬁy Residents
The Center is to be provided with a sanitary Iandfill plant qu.whlch
odors may be generated. This plant is to be placed 59 that‘odo;$ will
produce the least discomfort to nearby résidents. To échieVekthis,_
this plant shall be located in consideration of the winds prevailing
at the site, '
4-2 Facility plan
4-2-1 Facilities for the Project
(1) Pacilities to be Constructed
The following facilities will be constructed under the Project:

1} Building Facilities

A main building, workshop buildings, dormitories and other
ancillary buildings | '
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- 2) Training Facilities
- Indoor training plants, outdoor training plants
3) Exterior Facilities
- On-premise xoads, parking lots, outdoor water supply,
drainage and electrical facilities

(2) Composition of Buildings

In consideration of the volumes and functions of each facility, under
the conditions and festrictions of the site, such as the shape of the
land and the access to the site, the most simple and easiest operation
and méintenance of the Center will be realized by the following
building composition.

1)  Administration and Training Building (Main building)

This building is the central building of the Center,; and comprises
the rooms for administration, the lectute rooms, the exercise
room, the computer training room, the library and rescurces toom,

etc.
Z)IEléctriéal, Mechanical, Pump / Water Wreatment Workshop Building

Thié'building comprise the electrical, mechanical and pump

. workéhbp,fand_the water treatment workshop. The pump operation
training room, the practical training room for electrical and

: méChahicai:equlpment, the water treatment plant room, the lecture
rooﬁ,-the“instruétors'.rooms, and so on, are included in the
layout;

3) Pipiﬁg/anvlfdnmental~5anitation Workshop Building

This building combines the piping workshop and the environmental
- sanftation workshop, and comprises the pipe processing and "
: zc6nnect£on training_IOOm,lthe‘foom for the analysis of solid waste
. and niéht sbii; instructors tqoms; and so on,

F S
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4) Dormitory (A)

Bedrooms for four persons, an intérview xoom, linen rooms, etc.

5) Dormitory (B)

=Twin—bed rooms, single-bed rooms (for patt'time instructozs}) -

6) Canteen
Dining room, kitchen
1) Other Ancillary Buildings

Connecting corridor, storerooms, garages.'building for dormitory

master®’s room and changing rooms for drivers, security gquards and

swaepefs.
4-2-2 Determining the Size oAI the Facilglies
(1) Metﬁod for Determining tﬁe Size
The floor arcas of the principal rooms are set bf the following'method.

1} With respect to the principa} rooms of the Center such as the
.administrative offices, the lecture rooms, the instructors":
rooms, the library and other'general—purpose spaces, the floor
areas are set on the basis of the results of a comparative
study for the size of similar facilities, the standards
indicated in the Building Design Data Book compiled by the
Architectural Institute of Japan, and the Indonesian standards
(as laid down in "Government Building Areas Standard
024/KP5/CK/1982; Diréctorate General of Human Settlements, :
Department of Public Works). Since there are no general floor
area standards laid down for the exercise rooms, the workshop
Spaces, the laborator ies, the. respective floor are'as-a‘re'-
determined by setting required unit areas for each part of thé
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room from the size of activity space required by ergonomic.
theory, and summing up the unit areas. In this process; the
method Of use in each of the spaces, and the number of persons

using them are taken into consideration,

2) To sum up the floor areas of the principal rooms obtained by
the_ﬁethods as desc¢ribed above

3) To ¢alculate the floor area of common use by spaces such as the
entrance hall and corridors, multiplying 2) above, and an area
tatio for common jpace sei for each.,  The ratios to be applied.
for each building are as follows.

a} Administration and training building: approx. 35%
b) Workshops: approx., 20%
¢) Dormitories: T . appro¥. 30%

. d) No consideration was made for other buildiﬁés

4) To totalize 2) and 3) above, this givés a total floor aiea of

each building for design,:

5) Based on the analysis above, to make the plan of building and
"adjust the areas in accordancé with the conditions imposed by
. the span divisions, the room divisions, the activity fiow and

othekaatchitecthral conditions.

6) To determine the total atea for each building in accordance
‘with the above procedures and consequently, the scale of the
facility.

(2) Size of Pacilities

The sizes determined by the above method for each the buildings, are
listed below: '

1) Administration and Training Building 1,940m%
2} Blee¢trical, Mechanical, :
Pump/Water Treatment Workshop Building . 702m™
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' a2
3) piping/Fnvironmental Sanitation Workshop 702m

Building )
4) Dormitory (A} . : 903m”~
2
5} Dormitory (8) ‘ : ‘ -.417m2
6} Dining Room Building 130m
. 2
7) Other Ancillary Building : : 509.5n .

TOTAL FLOOR AREA " 5,303.5m°
4-2-3 Setting the Grade of the Facility

Since the Center is to be constructed under the Grant-aid Scheme of
Japan, the following are considered in setting the grade of the

facilities and equipment.

1) To select a structure and materials that are safe and'tough,
baving a high degree of aseismicity, non-inflammability and
durability.

2) To select methods of construction that are not difficult to
apply in Indonesia in the light of the actual condition of

construction,

3) To use domestic products wherever they pose no functional

impediment, giving respect to the government policy.

4) To use materials and products that are not difficult to
procure. In particular; building equipment is to be selected
to facilitate the operation and mainténance of the faciliéies
considering that the maintenance and management exXpénses will

not become excessive.
d-2-4  Facility Layoui Plan

The layout of the facilities of the Center takes the following'poinfs
into consideration. : . s .
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1) An axis to run east-west is introduced to the-lajout plan in
. order to layout the facilities along this axis to clarify the
activity flows for each of the facilities.
Buffer zones ate also planned along this axis so as to separate
buildings with différent func;isns, and at the same time to
link them_in'aniorganic wﬁdle, s0 that the entire facility
‘gives an appearance of unity,

_ 2)fAdegua§e;sﬁaCe;is placed between adjacent buildings so that
' patural véntilation is not obstructed.

3)fThe bdildings_are aligned'east-west'sd as to reduce the thermal
‘1oad generated by the sun on the walls,

4)'The site is well exposed to winds coming from the south and
west, ©On the cast side of the site are houses and a hou51ng
area for employees of the Directorate General of Water
Resources Development {undér construction). The sanitary
landfill plant shall be placed at a location where the odors
will produce the least discomfort to the neatby residents.

5) Each workshop; the laboratories, éhe canieen and the

dormitories are to be located so as to permit easy goods access.

' GjiGreen zones and multi—purpose outdoo: spaces are also to be
éprovided. '

The premlses of the Center comprlse the administratiOn and training
zZone, the WOrkshop Zone and’ the dormitory zone. These will be laid
out along-the eastaﬂest-axis S0 as-to efficiently utilize the long,
eastuwest shape of the site. .Buffer spaces are also placed along this
axis and a QOuple of build1n§s or parts of buildings are laid out
.facing each other with a buffer space between. These buffer spaces
-3thereforé functlon as an’ internal court, and Eorm a multi-purpose
axtarior’ space. ‘ ,
Placing the canﬁeen and the outdoor training facility in the middle of
the buffef spaeé, will intensify the flow of activity between the
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surrounding buildings. This will therefore link them organically in

function and conseguently produce an image of compound facilities,

Fig. 4-1 Layout Plan Basic Concept _'
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Plotting each of the buildings on the basis of this concept gives the

layout shown in Fig., 4-2,

Fig. 4-2 Site Layout Ptan
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4-2-5 Building Plan
(1) Administration and Training Building (Main Building)

This building consists of twd parts: an administration part made up of
the director's room, the office rooms, the part-time instructors!
rooms, and & training part made up of lécture rooms, the exetclse
room, the computer-training_rqom, the laboratOtiés; the library, the
seminar rooms and s6 on.

The building is to have two storeys, and the above two blocks for the
administration section and training setion are connected by

corridors. The central court foimed by these ring corridors becomes a
buffer Zone 'pos_itioned in thé center of the facility a‘kis;, ‘and wi'u
‘sérve as traffié'spaCes; but also as a multi-purpose space for

meeting, panel displays and séon.,

Fig. 4-3 = Zoning Conceépt for Administration / Training Building - '

HORKSHOPS

L

b PLANEATION

The ¢olumn layott is to be based on a 7m module considering on
effective floor use and cost efficiency. -

The méjor-roomé &omprising the Administration and Training Building
are as described below:
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1} Rooms for Administration

a)} Director's room _
This is the office for the director of the Center and
includes a small reception space. for guests. The floor area
is_24.5m2 being allotted a haif unit space of 7m by 7m, as:
derived from the Indonesian standards and examples of
similar facilities,

b) Office spaces 7
These spaces include the office roonms Eo:'the General

Administration Section, the Instructional AEEéirs Sectien,

the Training Program Section, the Maintenance and lLogistics .

Section, and for document storage,. The rooms Ebr_thes
General Administration Section include two deputy directors!'
tooms partitioned with light panels. The Training Program
Section has an extra room for the preparation of training
programs and materials.

The office spaces are as follows,

General Adminlstratxon Section . _ o ?§ 5m2
{10 persons x 4. 95m /pets.; 2 beputy directors x 12m /pers )

Instructional Affa1rs Section : . 24 5m2
(5 pers. x 4.9m /pers }

Maintenance and Loglstics Sect;on R 24.5m2
{5 pers. x 4.9 /pers¢ l

Training Section - - 24.5m°
{5 pers, x 4.9m2/pers.) _

Training Program Section - 24.5m2
{5 pers, X 4.9m2/pers.). o
Document storage - 24.5m2 .

TOTAL - 196,0n”

¢) Printing room _
This room requires spaces for a set of ptinting' éq'uipmérit; a
working table and a storage space for printer paper and
printed materials. Its size fs 31.5m2.
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a}

Part-time instructors' rooms

. On the assumption that there will be twelve part-time

e)

instructérs at any given time, a total of 98m2 is given to
this room, allotting 8.2m2 to each.

Meeting room

This. will be fteqﬁently used for meeEings concerning the
operation of training and other overall management of the
Center, - A £loor area of 24.5m2 is to be provided to allow

meétings of a maximum of 12 persons,

2) Rooms for.Training

a)

c)

Lecture rooms. {for 20 persons)

The lecture rooms and exercise room in the administration
aﬁd training-buildingfwill be used mainly by general course
and the advanced courses in Water Qualiiy. The maximum -
number- of these courses to be held at the same time is

three. Subjects that may require the exercise room account

‘for less than one third of all of the'subjects'and s one is

sufficient. Therefore, two lecture rcoms are necessary if

the exercise room ¢an also be used for lectures. Performing

‘léctires in the exercise room requirés to be furnished with

equipmént nécessar? for lectures such as audio-visuval

'équipment.'=,

‘Exerc¢ise rooms -
‘One exercise:room is provided, as described above.

The ‘exeréise toom is to .beé used for planning and design,
réport maﬁing3and Othetittaining'usinq charts and reéference
materials. For this purpose, 20 desks measuring 90cm x 60cm

Care prévi&éd¢’“tt5'atea s 73.5m2, allotting one and a

half unit space of 7m by 7m.

Cbmputer tfaining toomn (20 persons}
Each trainee 'is allotted 2.45mz according to the standard

.- derived from layout of necessary cofmputer set. This gives a
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d)

e}

£)

total of 49m2. Computer consumables, training software
and other items will be stored in the preparation room used

jointly with the exercise room.,

Preparation rooms

Two preparation rooms are provided for joint use of two
lecture rcoms, and the exercise room and the éOmpﬁter
training room. They will be used for the storage of

audio-visual eguipment and materials for these rooms -

Laboratories

The laboratories consist of a physio—chemical.aﬁalysis
laboratory, é biolegical analeis'labdratory, a instructors!
room and an the experimental equipmenf storerodin located

between thé two analysis rooms. . Thé physio-chemi¢al

-analysis laboratory is equipped with a gas chromatograph, an

atomic absorption flame spectrometer and precision scales
and other precision measurihg equipment. The space wheré
these instruments are kept will be partitioned so that dust
and gas generatéd from the tésting room does'not interfére
with their operation. _ '

The major experimental facilities for the bieclogical
analysis laboratory includes experiment benches-for.lﬁ
traihees, twd sinks,fwhile the.physiO_chemical analysis
laboratory has benches {with sinks) for 10 ftainees, two
sinks, and two draft chambers.

The floor areas of the analysis laboratories are as follows,

Chemical analysis laboratory . 134.3m?-
Biological analysis laboratory SQ.Om?,
Experimental equipment storersom : 24,2m2
Instructor's rocom . - 20,02

TOTAL 262.5m°

Library

The library will be of an open stack system, and contain
5,000 books. Reading space for 12 persons is to be .-
provided. The floor area of the libréry.ié'to be as follows,
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Storage space 20n® {200 books/m)

Reading space 18m2 (1.5m2/person}
‘Reception, corcidors 11m2
. TOTAL  49m?

) Seminar LOOMh ) _

' This space is to be for an audience OE 80 persons, with an
unit area of 1, 2m2 per person giving a total of 98m .
It will be useéad for seminars, lectures and the opening and
closing cetemonies, etc., but is to be div:ded by movable
partitions. into three spaces so that it can be used for
small seminars and grOUp debates performed as part of .
practical exerc1ses in the general course. It is to be
provided w:th an ad]acent storeroom to house the desks aﬁd

chairs that will be used for the respective purposes.
(2) wWorkshop Buildings

The workshops will comprise the four sections of the electrical,
mechanical and pump facility workéhoP, the water treatment workshop,
the.piping workshop and the environmental sanitation wﬁrkshop. The
former . two a:9=c¢mbiné6_into one building: namély, the electrical,
'mecﬁanical ahd pump/water treatment wdrkshop building, and the latte;_
two are also combined intd another building called the .
_p1ping/environmental sanitatlon workshop building. These two ﬁorkéhop
buildings are single-storey buildings laid ¢ut parallel to each other
| and coanected by a corridor. A joint hall is prov;ded between the two
workshOPS of a building. 'This_hall will be used as an access space to
each, of the workshogs. |
One lecture roomn 15 provided to each buildlng to be used jointly by
two workshops, An instructor's room is provided in each section since
iﬁs;:n?tp;p will be assigned to be tespdnsible for the operation of
the respective workshops, - |

—133—



Fig. 4-4 \Workshop Layout
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The following are the major spaces comprising the respective workshop |
buildings. ' '

1o

1) EBlectrical, Mechanical, Pump/Water Treatment Workshop Bullding

a) Pump operation exercise room
This is equipped with one set of pump operation training
plant, with a pump well underground. The pump control réom
is placed adjacent to the pump operatlon exercise room, with
its floor level raised by 50-60cm.  The toom is Separated by
a glass window 20 that the status of opératiOH of the pumps
can be observed during the training for pump control. 1In
addition, a generator s located in a generator room

adjacent to the pump conttol room. The generator room wiil
be soundproof. |
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b}

¢}

d)

‘Electrical and mechanical facilities operation training room

This will have two work tables for 6 persons, storage space
for teaching materials and tools, as well as storage space

for cut-models of pumps and valves, etc.

Water treatment training room
This will have the space for a small~sized water treatment

plant for training purpose, as well as a space for testing

_-wate; purification parameters, in which two experiment

benches for six persons each, one table for analyzers, and

two sinks are to be installed.

Instructor*s rooms

One room for the instructors of pump operation, electrical

_ﬁand'mechanicai trainings, and one room for water treatment .

c.e)

training instructors are provided,  These two rooms are each
for four persons. Each person will be allotted sz to
glve a total of 20n%,

Lecture room

One room will be provided for 10 persons. The floor area is
5 ,

o 29m (2.5ﬁ2 per person}. .

2) Piping'and_Envlronmental sanitation Workshop Building

- - a)

b}

Pipe processing and connection training room

- This is a large room with spaces for various trainings such
‘as supply plpe connection, distribution pipe arrangement and

water meter tesfing. The'watérrpipes to be used for
training'havg lengths of 4m and 5m. A space is required to
be suffioiently wide and high so that the processing and
connection wokk will not be obstructed.

Analysis room for solid waste and night soil

This is provided with experiment benches for ten trainees,

- and one, sink as the experimental facilities,
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c¢) Working pilotis
This is to be used as a part of the workshop building

covered with a roof, but open to the air-as it is without
walls., It is to be used for preparing test samplés for

solid waste componeént analysis,

d) Instructors' rooms
TWO FOOMS are provided for the pipe laying instructors and

the enV1r0nmental sanitation fnstructors. Each of these

rooms will bhe for fout persons, and haVe sz per péerson to

give a total of 20m .

{3) Dormitories

The dormitory facilities are to be divided into two buildings, with
the dormitory (A} being for general ttainees, and dormitory {B) being
for directors. Both of these buildings are three storeys. Each of
the rooms has a toilet witﬁ bathing corner: The dofmitoty {A)
includes largely four-person rooms, with a meeéeting hall and linen
storage rooms. The dormitory (B) consists of two bed rooms and single
bed rooms for part-time insttdcto:s.'iﬁdoptiOn of thé stairwell type
floor plan which is to lay out rooms on both sides of ‘a stairwell,
ensures crfoss-ventilation to all rooms and at the same time, reduce
the floor area required forf corridors.

The maximum number of trainees'who'qill be present at.this Center at
any one time is 80, The configuration of the dotmitoriés is therefore

as indicated below.

For trainees:
Dormitory (A) 4-person reoms ¥ 15 - for 60 persons
Dormitory (B} 10 ¥ 2-person rooms - for 20 persons
TOTAL Eor 80 persons

For instructors:

2 % l-person rooms = - =& 2 persons
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The "areas for each of the rooms are as follows,

4-person rooms : 38.25m2 { 9.60m2/person}
2-person rooms 24}50m2 (12.25m2/petson)
1-person ooms 15.75m%

(4) Cantéen

The space for dining is decided so as to provide lunch for a total of
130 persons by the two shift system, &nd so for 65 persons, On the
basis of examples of similar facilities, the area of the dining room
will be 1.5m2 pet person, and that for the kitchen will be‘O.sz

per person, to give a total of 130m2. This will be a single-storey
buildlng and”éﬁhef‘than the kitchen, ﬁill be an open structure
_cOnsisting‘of only a roéof and columns. The Kitchen will be provided

with a sink, stove and cooking tables.
{5) Other Ancillary Buildings
The Center also contains the following buildings.
‘1) Staff Changercom Building -
This'buiiding’ﬁill comprise a'dormiféry master*s room; change
rooms for the use of the drivers, cleaners, cooking staff,
‘housekéepers, gardeners and Other staff; male and female toilets;
and A storeroom for cleaning tools. The total floor area of this
" building is 89n%; -
: ﬁjféecﬁrltb*cﬁatd House -

This will have the security office as well as a rest place and a
e Coe ) . . 2
changeroom £or eight persons, The floor acea is 15a",

3) Sanitary tandffll Equipmént Storé

This is for stofihg the equipment used for training on sanitary
landfill of solid waste and will be located adjacent to the
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sanitary landfill plant. Belt conveyors, hand carts and other .
rélatively large equipment will be stored in a floor, area of 5m x

dn = 20m°,
4) Connecting Passage

A passage sheltered against sun and rain will be provided between
buildings. The structure will consist of only columns and a roof,

and will have a width of 2.0m.

5) Garages

_ . _ .
To house training vehicles, covered spaces of 475m are .
© required. The structure will be of steel structure and doors- .

should be lockable.
4-2-6 Siructural Design

The main structures of all proposed buildings except the garages are.
of reinforced concrete, while all the roof structures are of steel,
The structures of wall are also oE‘reinforced concrete for exterior
walls and some seismic walls, while interjor partition walls are of

brick or wooden frame as generally used in Indonesia.

The ptoject site is located on an alluvial deposit of which N-values
of layers near the surface range-fme 4 to 8., Because of this; the.
applicable bearing capacity of soil is anticipated to be ﬁ_ton/m% it
due consideration is given to avoiding differential settléments caused
by consolidation. Accordingly, pile foundation should be applied to
the dormitories {3 storeys), the main building (2 storeys) and
workship buildings (1 storey}, due to comparative heavy léad., A
bearing subsoil is found at GL—lOm wiﬁh‘ﬂ—vqlues of. 40-50, . The -
canteen and the ancillary other buildings have relatively small loadé
and so the upper structures will be directly supported by spread,
foundation,
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The structural calculations will be based on the Indonesian standards
of the PBI (reinfor¢ed concrete structure design guidelines), the PPI
{(load reguiations for stiuctural design) and the PTI {regulations for

:aseismic design) but Japanese regulations will also b& incorporated as
required. The roof structure will be designed based on Japanese
regulations, sinqé‘fhere are no relevant Indonesian standards.

" The structural materials will be those tﬁat are available in
Indonesia, The concrete is to be K225'(Fc.= 210kg/cm2 approx.) and
the steel.reinforéing will be U39 (SD30-5D35) or similar,

The major structural methods to be applied for the Center are as shown

“in the table below.

U Number : ' Main structure Roof
Building name of Foundation to beams of struc-
Gl : storeys higheést floor  ture

‘Administration and 2 Piles Reinfor¢ed" Steel
Training Buxldlng e .concrete . frame
Blectrical, Mechanical, 1 Direct Reinforced Steel
- Puamp/Water Tfeatment conérete frame

Building - c
.P1ping/EnV1ronmental 1 Direct Relnforced Steel
Sanitation Workshop - : _ concrete frame
Dormitory (A} . 3 Piles Reinforced Steel
S B concrete frame
Dormitoryf(B) SR ' 3 Piles Reinforced Steel
; L o concrete frame
DininQ.RGOm Buildiag- 1 Direct " Reinforced Steel
R concrete frame
Vehicle garage i 1 Direct Steel : Steel
ey ' frame
Elevated water tank - - Piles Reinforced Steel
' concrete frame
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. “Table 4-1 Floor Areas of Rooms by Building

A, Administration and Tralning Building
' Area = m?
Number : : ' o
Num~ C Unit Room-
ber Name of space of Area area | Notes
rooms
1 Director's room 24,5
2 Offices
a. General Administ- 49.0 + " 73.5 10 persons, two
ration Section 24.5 vice-directors!
roons
b. Instructional 24.5 5 persons,
Affairs Section (4.9 m?/person)
c. Maintenance & 24.5 5 persons,
Logistics Section -(4;9 m?/person)
d. Training Program 49,0 5 bersons, .
Section included in work
: L eornér . o
3 sSeminar room 98.0 80 persons,
(1.2 mz/person)
4 Printing room 31.5 |
5 . Meeting room 24,5 14 peksons, -
' {L.8 mz/perSOn)
6 Lecture room 2 49,0 98.0 Zd'ﬁersdns;‘
‘ (2.5 n?/person)
7 Exercise room 1 73;5' '~ 20 berSOns;-é
(3.6 m2/person)
8 Computer training 1. 49,0 20 persons, -
rOOm (2.5 mzlperson)
9 Preparation room 24,5 49.0
10 Analysis and testing
rooms
a. Chemical analysis 134,3
& testing room _ '
b. Biological analy- 84.0
sis & testing room
¢. Equipment and - 24,2 With 3,2 n?
materials store- cool room
room :
d, Instructors' rooms

20,0
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Number

2:?‘ © Name of space of Unit Roon Notes
roons Area area
11 uibrary 1 | 49.6 12 persons,
‘ S 2,000 volumes
12 part-time 1 - 98,0 12'petsons;
instructor®s room (8.2 m2/person)
13 Furniture storeroom 1 24,5
for seminar room
14 Instru¢tors® washroom 1 24,5 Inélﬁding
kitchenet
15 fTrainees' washroom 1 73.5
Subktotal 1,176.0
16 Cq;ridors,'stairs, 674.0 34.7% of overall
halls, etc. area
17 cCanopy ' 56,0
18  External stairs ' : 34.0
TOTAL - 1,940.0

B, Electficai, Mechanical, Pump/Wateér Treatment Building

o . S Number ° Onit RoOm
be Name of space of Arga arga Notes
er o o ‘
L : EOOMmS (m”) {m’)
1 ‘?ump.éperator 1 , 156.0
- training room’ : ‘ S :
2 Pump control room 1 20,0
3 Generator room S | 20,0
4  Elec/Mechanical 1 60.0
equipment txaining
room .
5 Hater treatment plant 1 120,0
- training room Lo
6 Lecture room 1 30,0 10 persons,
G {2.5 m%/person)
7 Instructors' rooms 7 20,0 40,0 4 persons,

{5 mzfperson}
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Room

N Number .Unit
b‘.‘““ Name of space of Arﬁa arga Notes |
er rooms (") {m")
8 Storeroom 2 20.0 + 35.0 For materials,
10.90 + ' niscellaneous
5.0 goods
9 Washtoom X 20,0
Subtotal 546,0
10 corridors, halls, | 156.0 22.2% of total
etc., ] area o
TOTAL 702.0
C. Piping/Environmental Sanitation Workshop
N Number Unit Room
il Name of space of Arﬁa arﬁa Notes -
ber : .
rooms (m } {m}
1 Pipe processing and 1 312.0
connection training
room
2 Analytical training 1 $6.0
room
3  Working pilotis 1 78.0
4 Lecture room 1 T -10‘pér50ns;‘ .
' (2.5 mZ/person)
5 Instructor's room 2 20,0 40.0 . 4 pérsdﬁé, ;
(5 m2/person)
6 Storeroom 2 10.0 +° 25.0 For matérial
10,0 + -
5,0
7  Washroom 1 -30;0.
Subtotal 606,0
8 Corridors, halls, 96.0  13.7% of total
atc, area
T07AL 702.0
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D. bormitory. {a)

P. <Canteen

—143-

N Name of space  of UMt mon
_ o rooms . _ 3
! d-person roons 15 38.3 547.5 Including toilets
i Meeting hall 1 54,0
3 Toilet | 1 5.0
4 Blectric Room 1 5.5
5 Linén sésfergom 2 8.0 16.0
Subtotal 655.0
6 Cbrridp%é, SEaris‘ 248.0 .
Total 903.0
.E. bormitorf (ﬁ) .
CNume L e of ‘space i:mber Unit Room Notes
ber _ LOOmS Area arga
1 2-person rooms 10 24.5 245.0 Including toilets
C 2 | l-péfsoﬁ rqém 2 1575 31.53
Subtotal 276.5
3 éﬁtfié§:§;ié;;ifsiﬁ‘_ 140.5
" Total y 417.0
1 130.0



G. Other ancillary buildiﬁqs

Numbet ‘' Unit ROORM

Nurm- Name of space of Arga arga. Notes
ber rooms (") (m 3
1 staff changing room
building _
a. Dormitory Moster's H 38.0 1-LBK Typg
room
b, Storage H 16.0 : o
c. Changing roon 1 15.0 - 45,0 Include 1502 of
toilet
2, Security quard house 1 15.0
3. Sanitary landfill 1 20,0
equipment store : ’ '
4. <Connecting passage - ' 300,0 wWidth 2.0m
5. Garage 2 : ~ 75.5
Total ' 509.5
GRAND TOTAL (A+B+CH+D+EH+F4G) 5,303.5m2

- 4-2-7 Building Installations Design
{1} Air Conditioning and Ventilation

The plan for the entire Center ut111zes natural ventlla— tion to the
greatest extent possxble and in addition to the znstallation of
ceiling fans for some rooms, air con-~ ditioning will be 1nstalled only

for those rooms where it is essential.
1) Air Conditioning

Independent type air conditioning units will be inastalled only for
those spaces where alr conditioning is indiSpénsabié considering
the purpose of the use. Tﬁe temperature and hﬁmidity.conditibns
to be applied for déterminihg the capécitles of air conditioners

are as follows.
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Outdoori temp. 35°C hum, 70%
Indoor: temp. 27#2°C hum, 50+10%

Alr conditioning is necessary for the following spaces,
Admin{sttation'and training building:
Director's room, part-time instructor's room, seminar room,
lecture rooms, exercise toom, computer training room, Yibrary,
physio-chemical and biological analysis laboratories
'Environmeatal sanitation workshop

Analysis labotatory, instructors' rooms

The air conditioning system is to be madé up of independent units
‘' that can-bé operated for each room. The units are to be
-¢ceiling-suspended so that the positioning does not conflict with

the layout of furnitnfe, test benches and sinks, etc.
2} Ventilation

Ventilation facilities which exhaust odors, moisture and
combustible gases and other vapors are to be iastalled in the
analysis laboratories, toilets, boiler room, storerooms and the
printing'roém.

In addition, ventilation fans will be provided for forced
ventilatibn'in the eleckrical room, the generator room and the
power éisttibhtion board room to prevent the possible electrical
~ geterioration of equipment that may occur due to the natural
température rise 3f there is only natural ventilation,

The chemical testing and analysis room is to be provided with a

draft chamber,
1)y Celling Fan

The Tolibwing cbﬁtinuouslf used rooms are to be provided with
ceillng fans to create a comfortable environment by producing a
-forced . flow of air.
Adminfistration-and training building buildings:
Vice~-directors' offices, medla room, offices
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{2)

Workshop building:
Exercise rooms, instructors' rooms
pormitories:

Bed roonms
water Supply and Drainage Facilities
1) wWater Supply Facilities

Pipeline work to intake water to the Centér from the adjacent
water treatment plant would reguire more expensive construction
cost than digging well in the site,  Water supply will therefore
rely 6n ground water, The groundwater lifted from the wells: will
be conducted into a receiving tank through a sédimeﬁtation’tank.
It will then be pumped to an elevated tank and supplied by gravity
te the place of use, The capacity of the water supply facilities
is designed according to the following conditions:

Number of persons to be supplied: 150

Supply volume: 15m3/day {100 littre/person/day)

3

Capacity of reéeceiving tank: - 20m” (including .

sediméntation tank)

Capacity of elevated tank: dm3

2) Drainage Facilities

There will be four types of drainage which the Center discharges;
sewage, miscellaneous Wastewater, water discharged from the

analysis laboratories. and rainvater.

a}) Sewage and miscellaneous wastewatér
These will be treated in a merged type septic tank and

discharge into drains.

b} Laboratory wastewater ; : .
Since the wastewater from the sinks and test benches of
laboratories may contain acids and alkalis, pH tteatment is
required in neutralization tank-béfore it is discharged. In
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- addition, wastewater that is thought to contain heavy metals

is to be treated by a heavy-metal processing device before
being discharged.

¢} Rainwater .
The rainwater and the other treated wastewater will be

combined before being discharged inte opén drain,
3) Sanitary Fixture .

The required sanitary fixture will be provided in the toilets,-
washrooms, analysis rooms and practical training and other rooms.
The olosets will be of a type that ié_in géneral use in Indonesia,
while some will be Western-style, The fittings used ia
conjunction with sanitary fixtﬁre will be an exposed type that is

easy to maintain and repair.
4) Soil Water Treatment Facilities (Septic Tanks)

The soil water treatment facilities of the Center will also be
used for the training provided in the environmental sanitation
courses,‘ Trainee will understand the functions and structure . of
treatment facilities thréugh observing various treatment systems
and conditions of treatment process and analizing different
samples. For this purpose, soil water generated in the center

will be treated by the following three type of treatment facilities

Simplex septic tank: - 10 person capacity
{Reagy made Ihdongsian product) -
Merged type septic tank: 10 person capacity
 _.(FRP, BOD 20 ppm, imported)
Merged tyﬁe.treatment plant: 150 person capacity
(In-situ concrete structure, BOD .20 ppm, open type)
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{3}

5) Gas PFacilities

Propane gas will be used as the fuel for the kitchen and
kitchnette. Cylinders will be placed outside and piping led to

where the gas is to be used.
6) Bxperimental Gas Supply Facilities
The special gases to be used in testing (LPG gas, hydrogen,

oxygen, nitrogen, etc.) will have ¢ylinders placed outdoors and

piping led to where the gas is to be used.
7} Fire Extinguish Facilities

Indoor fire hydrants and fire extinguisheérs will be provideéd ia.

accordance with the installation standards of Indonesia.

Elecktrical Pacilities
1} Power Receiving System

Low-voltage 3-phase 4W 380V/220V 50Hz power will be supplied at
the substation of the Nakional Corporation of Electricity (PLN)
which is to be located in the site; The receiving capacity is-

estimated to be 230KVA,
2} Trunk Line

The lines from the PLN sdbstatién to the power distcibution room,
and the lines from the power distribution room to the power . =
distribution boards of each building will be wired below the roof
of connecting passades and buildings, -and above cei11ngs.— The -
power distribution is to be of 3-phase 4W (380v/220V) power,
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- 3} Power Distribution

be provided to supply power to the
-pumps and the various types of training equipment, The voltage is
- 380V/220V (3-phase 4W). Low-voltage condensers will be

Wiring. in conduit tube will
incorpo;atéd to improve the power factor for equipnent wheére this
is necessary. '

4} Lights and Recéptécles

The lighting.fixtutes are mainly of flourescent lamp, but those of
incandescent lamp and mercury vapor lamp are also to be used where
‘necessary.. The average illumination to the major spaces is as
follows, -

a) Offices, conference

rooms; seminar EoOms : 200 - 300 1x

b) Exercise rooms, laboratories: 300 - 400 1x

o) Corridors, stairs, toilets: ' 5¢ ~ 100 1x
d} Storerooms: o 30 - 100 1x

Recebtacles will be earthed according to necessity,
5) Telephone Facilities

The Center needs at least two or three lines which will be provide
the ekchange station of the Bekasi Telephone Office.. These lines
will be led to the telephone éxchange installed in the
admihistratidn and training building., There will be approximately
35 extenslén iines within the compound, which will élso be used
for intercom system among the facilities of the Center.

8) Public Address System .

A public address system which consists of a microphone and an
amplifier ocated In the administration at training building, and
speakers {nstalled in the main rooms and corridors will be
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provided for gencral information and paging. The seminar room:
will be furnished with an exclusive system specified for seminar

A

purpose.
7} TV-receiving System

2V antennas will be installed on thé roof of the administration
and training building, and the dormitory, and outlet terminals
will be provided in the main rooms of each building,

8) Fire Alarm

A main receiver of 30 line capacity will be provided_in the
administration and training building and a sub-recéiver im the
dormitory master's room. Detectors will be placed in the-rooms of
each building as necessary. Fire detection will be performed for

the entire building.
9) Emergency Powetr Supply System -

A diesel generator of 50KVA is to be installed in the electrical
mechanical equipment and pump operation workshop fof practic¢al
trainipg of operation. During power failures, this genarator will
be used to supply power ko the water supply punmp, and the fire .
hydrants, thereby ensuring the safety of the entire Center. |

4-2-8 1indoor Training Plant

(1) Compact Water Treatment Plant For Training Use

At the Center, a compact water treatment plant will be installed for
the purpose of instructing traineés knowledge concerning the theory of
watetr treatment, and structure and functions of water treatment = * -

facilities, as well as techniques of facilities operation and
treatment control. ' '
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Curreatly, the most popular water treatment method .in Indonesia, is
the rapid sand filtration system. This system consists of the five
pfocesses Of:coagulatiOn.'flocculatioh, sedimentation, rapid sand
filtration and_sterilization, aiming to exclude colloidal solids and
render the water harmless.

Coagulation is the process whereby flocs are formed in é_rapid
flocculation basin by Eeeding inorganic metallic salts {coagulants)
such as an aluminum sulfate that collect the colloidal solids in the
Law water, The reaction usually, ends in several mxnutes. _ After this
occurs, the water led to the flocculation process is slowly mixed for
about 20 - 40 minutes, and the small flocs are changed 1nto large
flocs,.. It is- then. led to the sedimentation basin for sedimentation to
the.flOCS.q The ‘retention time differs from one to. four hours,
depending upon the type of éttdcture;

The carried over‘flocs from in the'sedimentation‘basin, then, enters
_info'the rapid sand fiiter'at a filtratiOn speed of 120 - 150m/day, -
and practlcally all of the turbid components .are removed..
Disinfection using. chlorine is finally performed to ensure that the

water 1s safe as régards nicrobacteria. .
This process requires the following techniques for its operation.

1) .In the mixing basin, it is néceésary to have techniques to
control the amounts of chemicals added as the coagulants and
.the coagulant aids of alkaline chemicals in accordance with
'changes in the quality of the raw water, so that the optimum

conditions for the coagulation reaction can be maintained,

2}‘In the flocculation basin, it is necessary to have techniques
to adjust the strength of the flocculatien in accordance with

the quality of the floc.

3).In.the sediméentation basin, it is necessary to have sludge
removal techniques to remove the stagnant sludge so that it
does not create an impediment to the sedimentation process.
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4) In the rapid sand filtration basin, the quality of the filtered
water will be deterlorated by the clogging of the filter medid,
after filtration has been continued for -a certain pericd of - -
time (usvally 24 to 48 hours). When this occurs, the water fed
to the filter iIs stopped, and water is made to flow in réverse
{back washing), so that the water washes away the clogging
layer of turbids. - The techniques to do this are also necessary.

5) bisinfection proceés involves management and control of
chlorine amount to be fed in the water since the amount Of
chlorine consumptioﬁ will differ due to the amount of ammonia
and other dissolved compdneﬁts:préseﬁtfin the water, Beécause
of this, it is necessary to have the tebhﬁiﬁueé to manage the
dosing amount in accordance with the water quality s0 that the

optimum disinfection is petformed.

At the Center, the eéquipment in the diagram'below'will be provided  in
order to enable the trainees to acquire the above techniques necessary
for the operation of actual water tréatmént plants. Water treatment
equipment using various methods will be incorporated for use in
training for each of the processes of ¢oagulationy floéeuiatidn,:'“

sedimentation and rapid sand filtration.
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Fig. 4-8 Compact Water Treatment Plant Flow
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The use of the compact water treatment plant will epable training in

the following processes.
1} Mixing Basin

Training in adding the suitable amounts of coagulant and alkaline

chemi¢als in accordance with the water gquality,

2) Flocculation Basin

Training in the operation of both mechanical flocculators and

hydraulic flocculators, and in setting the strength of flocculation

3} Sedimentation Basin
Training in both the operation of the horizontal-flow type of
sedimentation basin and the high-rate coagulation sedimentation

basin, training in sedimentation process using inclined parallel

plates, and in sludge removal,
4) Filtration

Training in the operation and manégement'of the filtration of

different filtration conditions, ahd also in back washing
5} Chlorine Dosing
Training in determiping the chlafine demand and the dosing émount.
6) Sludge Treatment Facilities
Training in sludge treatment gsing a thickener and drying beds
A plant commonly used in uniVersi;ies and research laboratories for
instruction and training in this basic knowledge of the Varlous'types'

of water treatment processes has a capacity of 10 lit./min to 30
lit./min (14 m'/day to 43 m'/day).

ENTYO



The scale of the: plant at this Center will have a capacity of
S 16.7 lit./min (24/m day). This Fiqure was determined as the result

of an investigation into the minimum size that poses no obstruction to
either the function of the processes or the performance of training.
1f the plant be¢omes any smaller than this; it would become necessary
to introduce a System'with devices that differed From those used in
actual water treatment plants, even if the aétual principles employed
in the water treatment process ate thé same. For example, in the case
of the flocculation basin using mechanical f10ccu1ators, although the
actual plants usé a horizontal flow systém; an upward flow system will
have to be introduced so that sedimentation of the floc will not
occur. The source water is to be taken from the agricultural
irrigation channels at ﬁhe front of the sité.. The water inlet is to
have a concrete structure, and the water is to bé led via an 50mm
underground gravity: flow piping to the raw water tank to be: installeg
neacby the water treatmeént workshop, -

(2) Pump Operation Training Plant

In watersupply facilities; pump operation must be provided to
transpoct wagér~fr0m geographically low places to high places. It
therefore pléjs an important role in the supply of water and suitable
operation is necessary to sécure stablé supply. The pump facilities
comptise mechanical facilities of pumps, pipes and valvés, ete., and
electrical facilities such as panels for power and instrumentation
systems. It is nécessary to acquxre the knowledge to perform suitable
operation and management of these facilities. In addition, since the
pumnp f&dilities.aze set to havé specifications and a status of
operation in-acddrdance-wlth the amount of wateéer to be supplied and
the hydrauiic pressure conditions, the knowledge of hydraulics is also
indispensable for suitable pump facility planning and operation.

At the Center there’ will be a trainlng facility with which pump
operation can bé actually performed, 50 that the pump operation
techniques,.fundamental hydraulic knowledge relating to pqmps, and the
recognition of the types of facilities relating to pumps can be
obtained;'-tn addition, various types of electrical and mechanical

~195—



facilities associated with the pumps will also be used in the:
performance of fundamental training with respect to the electrical .and

mechanical Ffacility technology.

The training devices to be installed so as'to.accompljsh objectives -
afore-mentioned will consist of pumps, associated facilities such as
pipes and valves, measuring equipment such as flow meters, pressuré -
gauges, instrumentation, electrical facilities such as power panels:
and instrumentation paneis, and water tanks, all cOmbined'in a forced

water circulation system. This systém will be used to perform the

following training:
1} Pump Operation.Technlques
Single, parallel and series operation; Operation with suction
1ift, operation with intake head; Operation when the 1ift and the
pipe losses are different; Flow control by deliVery valve
open-close adjustment; Creation of pump characteristic curves
2) Knowledge relating to Pump Facilities .-
Knowledge of the functions and structures of the various types of
purmps, flow meters, pressureé gauges, etc, and techniques
concerning the use thereof '
3) Knowledge of Hydraulics
Knowledge relating to pump cavitation and water hammér  phenomenon
4) Others
Knowledge concerning the various devices (vibration indicators,

rotation indicators, pressure gauges, ammeters, voltmeters, etc,)

and operation method of emergency power supply unit
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In order to perform this training, there will be provided two
centrifugal pumps Of the same type so that both series and parallel

. operation can be realized . In addition, there will also be provided
an engine-driven centrifugal punp, and a submersible pump which are
often used. in Indonesia. Space for an extra pump will also be secured
so that training in (centrifugal) pump installation can also be
pexrformed,

The capacity of each of the pumps is to be 0.5 m3 s¢ that the size
of the delivery pipe of the pump will be about 100mnm. The'liﬁt is to
he about 25m,'in view of supply of water to the water leakage survey
training facility.

4-2-9 - Outdoor Training Facilities
{1) Water Leakage Training Pacility

The basic purposeé of the water leakage survey training facility.is to
peride'traihing in aetecting water leaks in pipes, in determining
‘thelr degree, and. in taking sﬁitable'couhtermeasutes agalnst to them.
In o6rder to accomplish this, it is planned that the Center will be
provided with a water leakage training facility which will have a
model underground pressure pipe network in which leaks will be -
adtuaily caused. The distribution pipes{Note} used in the model pipe
néetwork will be of four types, ductiled cast iron (DIP), the
galvanlzed steel (GIP), the polyvinyl chloride (PVC), and the asbestos
cement (ACP): pipes commonly used in Indonesia., The diameters will be
100msn which is the size generallj used for underground pipes in urban
areas,, Al§o; thé polyvinyl chioride‘pipes with diameter 20mm will be

used for service pipes. -

Notet Hatet 'is to be conveyed by water supply from the intake

“toeo facility. to the Watér treatment plant {(conveyance), transmitted
from the water treatment plant to a distribution reservoir
(transmission), and then distributed from the distribution
ceservoir {distribution} in a water supply system, These pipes
will ba known as the conveyance pipes, the transmission pipes
‘and’ the distribution pipes, respectively. Furthermore, pipes
which branch from distribution pipes and conneécted to each
household are called service pipes. '
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The model pipe network will be uséd to provide traiaing in-aetecting”
leaks in each type of piping. Leak will be provided at two places for
each type of pipe (a total of ten places). Bach of these "leaks" will
be able to bé individually set by valve operation. These. leaks will
have to be located at distances of at least four meters from each -

other so that the noise from adjacent leaks does not interfere.

It will therefore be necessary to have a training ground of at least
20m x 30m (600m2) to form this pipe network. This training ground-
will enable the following types of training to be practiced.

1) Using detectors to confirm the position of undexrground pipes

2) Using amplifier type leak noise detectors to detect leaks 'in

distribution pipés and service pipes

3} Confirming differences in the sound of leaks for different

types of pipes

4) Installing and reading portable flow meters in order to

determine the amount of leakage

5} Confirming differences in the sound of leaks for the size of -
the leak holes Co o L
6) Installing and reading pressure gauges for the measurement of

the pressure which is related td the amount of leakage

7) Performing water pressure measurement training using fire

hydrant assuming actual or existing installations -
The leak survey training is to be performed outdoors and requires . ..

considerable concentration of attention. A simplé sunshade and rest
place are to be provided at the training site. . =
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(2) Pipe Laying Training Yard

In the water supply system, the transmission and distribution pipe
network is one of the:major facilities. Pipe laying techniques are
very important in order ko achieve the efficient utilization of water

by preventing leakage from the laid pipes,

TheAbasis of pipe_laying is to lay pipes freely in accordance with the
planned route, ‘and the actual work involves processing work such as
the cutting and jointing of pipes and civil work such as excavation
and backfilling of soils in accordance with the principle of water
supply piping; that is, underground pipe laying,

For the pipe'processing‘Ehé,basic training is practiced at the indoor
pipe laying training room, while pipe laying work including the
excavation and backfilling of soils will take place outdoors as

practical training at the pipe laying training yard.

Fig,,quTillustrates the structure Of the training facility, The
trenches for the pipes-ére ﬁade of concrete and are béckfilled with
sand that has gravel laid over it.

The training will be completely performed by manual labor for
“everything from the removal of the grave, the pipe laying,
backfilling and recqﬁering'but tHe”pipe laying work will use tripods
and chain blocks as are used in actval practice,

The ten trainees will be divided into two teams of five and two piping

trenches will be ptovided_for simultaneous training of both teams.

Fig. 4-6 - Piplag Trench Section for Pipe Laying Training Yaud
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(3) Sanitary Landfill Experiment Plant

Methods for sanitary landfill using garbage can be classified into
aerobic landfill and anétobic landfill, Aerobic landfill stabilizes
the garbage through the activities of aerobic bacteria. This'ﬁethod
can achieve a relatively quick stabilization, -and the use of the
reclaimed land is easy. On the other hand, the anerobic landfill
method uses the activities of anerobic bacteria.  Although the -
stabilization of garbage by this method is relatively slow;'résource e

recovery {(methane gas recovery) becomes possibfe.

At this training center, both methods of landfill will be performed.
For this purpose, two types of concrete cells will be provided and the

following training will be given by using thése cells:

1) Actual training in the aerobic landfill method (iavolving waste

dumping, compaction, covering and carrying out) -

2} Actual training in the anaerobic landfill méthod (involving

waste dumping, compaction, covering and carcying out) -

3) Water quality analysis for the le¢achate for each landfill
method and the understanding the difference of water quality by

method

4) Understanding the types of gases denérated for each landfill
nethod e )

5) Understanding the degree of stabilization (confirmation of
differences in the quality of the leachate) during the various

landfill periods

6) Understanding ditferénces of thé gquality of the gases
generated, according to differences in the landfill period
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The test at the sanitary landfill experiment cells w111 involve oniy
manual landfill using the garbage actually collected by garbage
collection trucks, Thus, the atea for landfill will not be large, but
a minimum area of 2 m x_3 m is necessary in order to secure the
testing effect and the workability. Also, it is necessary that the
landfill have a hihimum dépth of 3'meters so that there can be
ptovxded a landfill layer of waste (L met2r) + covering soil + waste

{1 meter) + covering s0il, The dimensions 6f the expetiment cell will

therefore be 2 m L "_x 3_m.ﬂ.

X 3m
It is effective to conddct.compatative testing in order to_hnderstand
the felationsﬁip,béfﬁeeﬁ.thé degreeé of stabiliiation_and the landfill
pétiod} namely, fdr'thé tests 5) and 6) mentioned above, Fof this
purpose, two lahdfili'cells'will be provided for each landfill

_ method. whiie‘the 1eachate and gas sample is taken from the garbage
 _laanilled'iﬁ'therfirst cell in the cotrse of the previous training,
the other cell is used to abstract the sample immediately after.

landfilliing. ' Therefore, a total of four tanks will be provided.
4-2-10 - External Facilities
{1) On-premise Roads, Parking Spaces

On-premiSe rea& is to be cOnsttucted.to communicate and transport
VafioﬁS'to and:from each of the workshéps,.laboratoriés, the dining
_rOOm and the dormitories. Car parkxng lots will be p:OV1ded along the
inner road for the use by personnel and visitors.. A turning space s
_provided for garbage collection trucks. The 0n~premxse roads will
have a wxdth of 4.5m laid out to connect the places required, The
parking area will be for personnel and v;sitors, and will provide a
total of 1srspaces, There will also be eight more spaces for vehicles
that afé:uSed'fot training ‘and other official purposes. The turning
‘space fof.the.Qarbage:colléctidn trugks will be 15 m x 20 m,
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(2) External Water Supply and Drainage Facilities

1} Elevated Water Tank

A4 m élevated water tank is to be located at a height of GL +
20 m which will serve to supply water to the eéntire facilities,
‘Inm addition to this, there will also be 5 m3 tanks provided at
" heights of GL + 5 m and GL + 10 m in ode; o give the necessaty -
head to the water circulation sfstem of the pump training plant.
In order to install the elevated tanks a réinforcéd concrete
tower, with a width and length of 4 m, and a height of_

approximately 25 m, is required to be constructed.
2) External Drainage Facilities

 The on-pressure roads will be provided with L-shaped channels to.
collect and conduct rain water, thtough und@rground pipes; to the
drainage channels to;be cpﬂstrdcted by the Government of |
Indonesia. At the court yards, rain water will be collected by
gravity into samp pits, while at the green atea, by opén ditéhes’
and conducted into underground pipelines. The wastewater that
requires to be treated before'dischatQQ will be led to the water
treatment facilities via underground pipelines.,

3) wWater Supply Pacilities

Water will be supplied by underground pipes, to the places where

it is required.
(3} Electrical Facilities:
The main line from the PLN's substation willzbeiinstailed underground
using buried cable. 'The external electrical facilities will include

external lighting fixtures of mércury vapor lamp for a total of 12

places on the site,
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