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1.  PURPOSE

As deseribed in Section 3.1 “ BASIC POLICY AND STRATEGY” of the Main Report Supply '
of drinkable water is one of key issues of the master plan for Jakaita water supply system. The

" purpose of this study is, in order to realize the above, to propose lmprovemem of waler qualn) :

for the emstmg water supply S)slun and io also piopose qualitative cons:derauon on futun, _

water su pply system.

2. QUALITY STANDARD
2.1 THE EXISTING STANDARD

' ‘"lhere are several standards on water quahly in Indonesia. Thcy are the standards issued by, 1)
Secrelary of the President for Populauon and Envnonmem 2) Mmlstry of Health, and 3) DK[I
jJaI\ar!a

Firstly, environmental standard of waler quality was issued by the Secretary with four categories

" as listed in the Table-2.1 in June, 1990 _r'eviewing the existing standard so far.

After careful research of the above siandard_and considering current practices of water supply in
the cﬁunﬁ}', Ministry of Health issued quality éténdérd for water supply with four categories in
September, 1990. As shown on the Table-2.2, Category A “Potable .water” of Secretary’s
standard is classified into two categories in the Ministry’s standard, namely potable and clean

water . Other two standards for swimming pobis and public bathes ar¢ omitted in the table.

* The potable water of Ministry’s standard is applied for finished water of treatment plants in big
‘ cities, and the clean water, dri’nkable after b'oil{ng', is applied for lap water in big cities and for -
f o * i both finished and tap water in other areas. The \dimstty mtends to revise the standard in next |

: year consuienng WHO gu;delmes

To each city/area, the Ministry recommends to issue its own standard refcﬁing 1o the above two .
standards. Jakarta city on the basis of the Secretary’s slandard ptepared and 1ssued quality
- standard in June, 1995 as described in the Table-2.3. '

-1-



Annex-37 - 137

Tentatively PAM JAYA is applying Ministry’s standard not DKI’s standard despite that it is an
organization of Jakarta city, considering present conditions of raw water, water supply system

and qualily monitoring.

However, even qualnly of tap water of Jakarta water supply system is satisfi ed with the standard
1 “Clean Watu” of the \dmlstr), it is not regarded as drinkable mnsndenng “magnitude of
f 3llowablc limit of such’ quahly parameters as turgidity, color, detergent ete. Every water tap in
" Ja!\ana city shall be satisfied with the standard I “Potable Water” in the futute, so as to obtain

: rehabxltl;« of: JaLarta waler suppl) system by consumers, citizen of the cny

2.2 ' COMPARISON OF QUALITY STANDARD

WHO recommended the following when establishing the drinking water guideline for 1993, The
water quality standard for drinking water should be established to ensure a desirable level for
drinking water and dis-satisfied water will not directly harm the pcople who take it. ‘Also this

* standard has established as a signal to prepare a methodology to maintain the desirable level. '

Hence, lmprovement of Category 1 “Potable Water” of quality standatds by Ministry of Health '

as listed in the Table-2.2 is discussed cc)mpanng with WHO guideline for dnnkmg water.

The quality standard consists of physical péranieter’s, inorganic chemical paramcters; oIganic
chemical parameters, microbiological parameters and rédiological parameters. All - other
parameters than inorganic chemical parameters have not much necessity for impmvemenl for
valucs of parameters arc alinost same level as WHO guideline. However, it is considered |
appropriate to improve values of two pdrametcr:. such as arsenic (As) and lead (Pb) among

morgamc parameters.
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- Table-2.1 WATER QUALITY STANDARD BY _SECRETARY OF PRESIDENT
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WATER QUALITY STANDARD BY MINISTRY OF HEALTH

No.

Quality Hems

Unit

Parameter

Ministry of Health

Potable water

Clean water

CLARISIERL i

Bau

)

Rasal ...

Subu

Lo Kekeruhan)

Afhysical

Unobjechonah!e

L) I

1500

_ Jurbiditybyryy

e oY BS%EDY
Temperature

"[alr " temperature!
|+3C

Lotor yeiy oL e e

§

.. Unob;ect;onab!e

5

Air temperature
+30

e BiChemicall
a.Unatganic chemical

Sloin

Heptathior dan heptachior epoxide

. Kesadahan GaCO3

. Koridal

mmiialrium

Nitrat,sebagai N

_Hexachlorobenzene

“Methexychior|

Penggchlorophénol

Pestisida lotal
4,6-Trichlorophenol]

T Zat OrganiqkainGd)]

0.0000%

...A.,,,.bﬂisrehie!egi

Fecal coliform]nnen

. Kolitorm tinja]

. TotalKeliform{MeN)

L Total coRformfanmt o | oo oo ne o

Radioactivitas]

ivilas Sela({Gross Bela

P



' Table-2.3

Annex-37 -+ 140

WATER QUALITY STANDARD BY DKI JAKARTA
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3. PRESENT CONDITION ON WATER QUALITY
31  QUALITY OF RAW WATER
301 Jatirohwl Dam . | - -

Jatiruhur dam which i isa major source for Jakarta water supply system has started storing water

: "m June 196‘? Major dimensions of the dam is as desmbcd below.

Tah[é-.’i.l DIMENSIONS OF JATIRUHUR DAM

CUITEMS i i DIMENSIONS
DI:P’TH : : Maximum 82 m to Minimum 67 m :
CAPACITY - : ‘Maximum 2,556 mil. m3 to Minimum 766 mli m3

SURFACE AREA o 2 ,600 ha

Quality of the dam waler is described in the Table-32. It is said that the water quality has

= been deteriorated, and- cutrophication is much developed in these days.  Cause for these

‘phenoniena will be inflow of natural 1oad and of pollutant by human activities upstream.

AS shpWh_ on the F_‘igure-fi.L value of BOD anof pH has been increasing year by year. Table-3.3

" which describes results of quality analysié of Jatiruhur d_am water b'y the 'Study Team in . -
Sept.1995, shows that chlorophyll-a ranges 28.9 o 377 mg/t which execeds limit of threshold of |
eutrophication, 10 to 36 mg/l. ' '

These. data are thought cvidence of developmenl of eutrophication of the dam water. And
‘morcover, development of deoxidization in bottom zone of the dam water is investigated, and
such materials as Fe, Mn, Nh4 N P and H2S are COnSLderbd re dl“-SOleg from silt aocumulated

on the bouom of the dam lake

Acquisition of good quality raw water is undoubtedly one of the best way for safe potable water
production, and morcover Jatiruhur dam is the biggest source for Jakarta water suppl:y system, it

is preferable to improve quality of the dam water in the future.
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"RECORD OF BOD AND pHl VALUE
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2 ‘River-and Canal Water
(1)  West ’[‘aruﬁ] Canatl

" Biological oxygen demand '(BQD) and Anmonia-nitrogen (NH4-N)," both of which {ndicate

. extent of water contamination, of Jatirehur dam water and West Tarum canal (WTC) water for

secent two years are plotted in the Figure-3.2. Flgure-3 3 shows the same valucs as in the
" Figure- -3.2 with a different axis of water L-.amplmg locations. Locatwe relation of lhc dam the

' canal ; ; ete. and location of samplmg points of water aré iltustrated in the same Figure.

‘ Eiguré-lz indicates that quality of raw water has been deteriorated year by year, and Fig;are-3.3

-shows more downstream of the canal, the more contamination of water.

BOD concentiation ai location No.4 and more down stream exceeds 5 mgn in the most petiod of

the year. It'is consmered by past experience ihat an ordinary melhod of conventmnal water

treatment is able to treat raw water with maximum BOD of oS mg/l

Aslo concentraﬁon _of Amﬁlbnia-nitrogen of raw water of lo_calion No.4 and niore upstreanm, it s
almost lower than 0. S mg/t whfch is the .upper timit of Category B of the quality standard for
raw water fo: water Suppl) by Dhl as shown on the Table-2.3 But NH4-N at location No.5
and No.6 exceeds the standard valuc lcadmg to proper chlonne dosing at treatment plants
difticult. C0n5tdenng the above, it is preferable to lake raw water for the treatment plants at

the location or its upsm,am of WTC.

Buaran treatment plant has experienced raw water intake with very high turbidity. As listed in

the Table-3.4, turbidity over 1,000 NTU appeared 37 times in 1994, and the maximum has
exceeded 10,000 NTU. Conventional waler: treataent plant, in gehc’r:i‘l is des'igned for the
maximum tergiditly of raw water of about 1, 000 NTU. Raw water with hlgher lurbldlty than this

nmay lessen the producnon and the plant may. interrupt its opcranon wnth 5,000 lo 10 00{) NTU "

raw water. A major cause for the above h:gh wrbldny is lhought poor mainténance of lhc silt

* trap basin in Bekasi river.

-10 -
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Figure-3.2 RECORD OF BOD AND NH,-N OF WIC WATER
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RECORD OF BOD AND NIL-N OF WTC WATER
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Table-3.4 HIGH TURBIDITY RECORD OF RAW WATER

OF BUARAN TREATMENT PLANT

- 'Date Time when wibidity Maximim
1994 exceeded 1,000 NTU Turbidity
31-Jan 5 >2000 NTU
7-Feb 7 1890 ‘
~ 8-Feb -9 - 1828
9-Feb 3 2880
13-Feb 7 2876
15-Mor 9 1079
22-Mar s 2598
23-Mar 15 1059
. 31-Mar 17 1792
©3-Apr ST 1826
4-Apr T 6080
5-Apr  continued from previous day > 5000
6-Apr continued from previons day 2400 .
© T-Apr ' 16 ' 1269
8-Apr 9 2150
19-Apr 9 - 2416
21-Apr 5 1960
22-Apr 5 3346
C23-Apr 23 3448
25-Apr - S 1499
26-Apr 7 3226
11-May -5 2724
12-May 7 1173
4:Jun 9 1328
19-Sep 9 2958
©22-Sep 7 5169
S 170t 7 3408
210 23 1337
- 22-Oct -7 1680
27-Oct . 6212
28-Oct 1 1020
1-Nov 9 2825
2-Nov' 11 2000
3-Nov 3 4472
. 28-Nov 7 . > 10000
. 29-Nov, . . continucd from pievious day s
~ 30-Nov _-continued from previous day 1872
TOTAL _ 37days '

Note : Data in 1994

-13-
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{2)  Cisadane River

Quality of raw water of Cisadanc river is described in the Table-3.5.  Although numbers of
data, especially receént data are not cnough, color seems rather high, and the other parameters are

thought within limit for application of conventional water treatment.

Measures to keep present. quality level or to improve the quality of the raw water will be

" pecessary. - -

@ Other Rivers and Canals in the City

._Water in Banjir canal which is raw water of Pejompbngat‘l treatment pianls is most contaminated

" among the above water sources. As shown on the Table-3.6, concentrétion of BOD is as high as '
15 to 25 mg/l, and NH4-N often exceeds 1.0 mg/l sofnetimes reachmg to3t04 mg/] Other lhan .
the above itcins, high concentration of Color (130 to 400 TCU), Detergent (0 3t00.1 mg/l) and |
Manganese {0.03100.3 mgfl) are also remarked

Water of the rivers and canals in the cxt) other than Banjlr canal, whlch is taken by small scale

treatment planls will be contaminatcd almost to the same level as B.‘.mjll” canal water.

- Table-3.5 WATER QUALIT Y ()F CISADANE RIVER WATER

Unit 1935 1088 1995
Num. of Samp1e Nos. 7 4 1
- [Temperature °C 27.8 27.4
“1pH . 6.9 7.3 6.8
Turbidity FTU 68,71 743 8.0
Suspended solids[mgf _ 81,0] - 153.5] .|
Color lolal PYCo Unit] ~ 60.2 117.5 42.0
Color soluble . [PYCo Unit] - | 68.8 o
[fKMnO4 ' mg# : “10.1 55| - 3.0
[Oxygen ~[mgh A Y A
Chloride S mgh. . 4.6 2.1 1
fron tofal - |mad : 280 2.35] . 0.03]
Iron soluble Clmed o 0.89 K
Mangan total mofl 7020 0.18 0.61
IMangan soluble  |mal - 0.01 '
Anmonium mg/l - 0.20 . 1<0.04
Nitrite mg/| : ¢.018 0.019 3.110
Nitrate mg/l 25 6.0%

<14 -
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Groundwater

‘Quality of groundwater is described and evaluated in several previous reports including

JWRMS. So in the paper, quality of groundwater is discussed only on rcpresentative'items for

human health such as Chloride, Nilrate anid Nitrite. It is said that very high concentration of

‘chloride gives adverse effect on human heart condition and high concéntration of Nitrite and

- Nitrate is harmfu) fora baby health condition.

- Generally, shallow well walter in Jakarta city atea is contaniinated by pbl]uiion from groun.d.

* surface and deep well water has been deteriorated due to sea waler intrusion by its excessive

- abstraction.

As shown on' the Table-3.7, n;anj’-bf Sainplcé of shallow wells exceed standard value of

Ministry of Health. Quality of shallow wc]ls'are_inferior foideep wells in almost every quality

items.

Together with pioblem of excessive: absiréc_tion' of grdund\valef, its restriction especially of . &

shallow wells must be considered in the future.

Table-3.7 COMPARISON OF WELL, WATER QUALITY
COWELLS oo JTEMS \
Shallow Numbers of Samples ~ Nos. _ ) .
Numbers Exceed Nos. - 22 1 - 35
“Limit ' _ ' _
RatioOver Limit .~ % .~ . ‘37 . -2 .~ 59 ..
Average Value C (mghy 491 : 0.21. 20.6
Highest Value o (mgM) 4000 . 18, 132
Deep ~ Numbers of Samiples . Nos. . 72 o L2
© Numbeirs Over Limit  Nos. Y E C 0 ) : : o
RatioOverBimit "% ' 10 ... 0. .. .0 . &
Averdge Value (mg/) 370 047 18 ' ‘
_ Highest Value o !
Standard “Potable”.

Note: The above average value means average valug of deiccied samples,

S -16-
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1.2 FINISHED WATER
321 Quality in General
Quality of finished water of four treatment plants namely, Pejompongan [ and 11, Puro Gadung

and Buaran, is listed in the Table-3.8. - Concentration of each quality patameter is different

from plant to plant, but, in general, Buaran plant produces finished \Vatdr of better quality among

" them.

Dctergeni of Pejompongan | and ll'so'me!i'mes excceds the standard vﬁfue‘ and Coloi and Mn of -

Pejompongan | and il and Puro Gadung planls also excecd the standard value of po!able waler

of Mlms!ry of health.

Finished water quality of Pulo Gadung plant in 1994 and 1995 shows improvement compared

 with thé quality 'so far. Reasons for the lmprovement is considered by shift of water intake

whtch is dcscnbed in the Secuon 5.1, Shift of water intake upstream for better raw water
quahty is very effective to produce treated water of good quality as well as strengthening of

Chlorine control at treatment plant Thus, shlft of water intake of Pejompongan plams which is

4n0w wnderway of exccution shall be complutud as quickly as p0351blc

3.22 Residual Chiorine and E.Coli Group

Quality index which directory represents drinkability is presénce of residual chlorine and
ﬁegaiiirc E.Coli group in the water. E.Coli in finished water of the four plams are shown in the
Table-3.9. B_uarah plant always produces potable finished water with negative coliform group,

and t_hé other plants produce positive E.Coli though very seldom. -

Qualitybf finished walter of the small scale' tecatment plants focated ‘in the north of the cily" is

 deteriorated severt,ly because of very hard polhmon of the raw water. Such plants are Sunter, © .

" Muara Karang and Cenkaren, and these must be provnded with adequate remedial measun,s as

quick as pDSSlble

-17 -
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' Table-3.9 " CONDITION OF E.CO1L AND RESIDUAL CHLORINE OF
f FINISHED WATER

"PLANT-NAME

0.03 ~36 109

Pojompongan 1 327 326 0.3%

1
" Pejompongan 11 - 327 326 1 03% 005 ~30  1.28
Puro Gadung 108 106 2 19% ° 005 ~17 073
Buaran 39 59 0 " 00% . 010 ~1.5 0.76

© Neote:Dataof PAM _JAYA in l‘;"':?ﬁ:!=

33 TAP WATER
; ZQuahty of tap water in terms of bacteriologic and chemical feamres is hsled in the Table-S 10

~ below. Although number of samplcs seems not alwaysenough chemical aspccts of tap water is

almost satisfactory, while bactgrmmglc feature of tap water is not always g_o_od.

Table-3.10 - - QUALITY DATA OF TAP WATER FROM 1990 TO 1993

Bactertological Quality -

1991 789
1992 152
1993 ‘749
Chemical Quality 1992 96.5
: 1993 £83.7

Table-3.11 shows residual bhlori’ne and cct'ifo'mi group of tap water sémpled from ea’ch zone.
: Although each zone is not hydraulically mdcpcndent, samplmg po:nts of lap water are carefully"

checked and selected to zone whtch lhey belong to.

© Quality of tap water from Buaran (reétment "p!ani is best among other pla'n(s - Quality of iap
water supplied from Pulo Gadung plant is not good compared with one from Buaran, since

quahly data from Puio Gadung isin 1993 when its water intake has not been shifted frorn Sunter

river to WTC.

- 18-
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- {Mn

- [Mn

_E_pH

Note: Data from Ea

-19.

Table-3.8
YEAR 1980 - jPejompongan | [Pejorpongan H[Pulo Gadung™ [Buaran Standar
Turbidity NTU 0.71 0.76 _095] - 5
Calor TcuU 10.8 13.4 19.0 15
pH 7.3 7.2 - 7.1 6.5-8.5
Mn T 0.146 0.118 0.365 0.3
Detergent mg/! - - - - 0.05
KMnO4 © 528 - 4.68 5.91 - 10
Fe 0.04 S 0.05 . 0.3
Total Coliform - - ' - i _ 0
YEAR 1991 __|Pejompongan | [Pejompongan il]Pulo Gadung ~ [Buaran Standard
TurbIdity NTU G.71[. 0.68] 054 T 5
Color - Tcu 16 16 26 - 15
pH 3 74 1.2 7.0 6.5-8.5
_ 0.165 0.157 0.080 0.1
Delergent - _ - - 0.05
KMnO4 5.84 5.83 4.19 - 10
Fe - _ 0.13 0.06 tid ‘ 0.3
Total Coliform 25.5 217 12.0 - 0
© IYEAR 1992 Pejompongan | 1Pejompongan MPulo Gadung — [Buaran Standard
A{Turbidity NTU 0.87 0.88 - 0.95 - -5 '
Color TGy 17.0 - 17.0 15.1 - 15
pH - - 7.2 73 T2 - 5.5-8.5
o [ 028 D.20 0.043 0.1
" |Detergent - 0.045 . 0.044 0.028] _ 0.05.
|KMnG4 437 415 4.24 10
|Fe ' id ; . td itd N . 0.3
Totaf Coliform R - R e 0
- [YEAR 1993 - [Pejompongan | [Pejompongan li[Pulo Gadung -~ |Buaran _|Standard
 {Turbidity NTU 0.87 0.92 - 0.72 0527 . 5
“Color . o jpeul - 143 18.2 16.0 1021 15 -
pH - - 7A 7.2 A N 7.3| 65385
: . - 0,924 _ - B.115] 0.033] - 0.036) - 0:1
" 1Detergent 0.050 - 0.048] -~ 0.029] 0.031]° 0.05.
- KMnO4 , -3.38 .- 3.58 24,14 4.88 10
CjFe _itd 0.04 ttd itd 03 .
Total Coliform g I . T . : T
(pYEAR 1994 | - JPejompongan I [Pejormpongan I[P0l6 Gadung  [Buaran Standard
ATurbidity NTU 075 1.14 - 0.99 . 0.65 5
‘|Color TCU -14.8 7.3 3 4.1 15 |
pH - 7.0 71 - .. 1.3] 6.5-85
Mn 0.21 0.134] ttd 0.059 0.1
Detergent _ - 0.330 - 0.016) 0,05
KMnO4 534 - 10
Fe _ 7019 - - 0.3
Total Goliform - 0| _ T — ) 0
- [YEAR 1995 —|Pejompangan | [Pejompongan NT[Pule Gadung . |Buaran - {Standarg
- ity (NTOT ~0.79 T 102 183 5
Color TCU 1.0 .20 3.2 15
: 8.9 7.0 74| 6.5-85
Mn C 019 wd 0.05 0.1
Deleigent 0.296 _ - ‘ . 0.05
KMnO4 5.72 3.17 3.721 1 10
Fe ' 0.14 - : 0.04] 0.3
Total Cokform _ . 0.71 : - 0 R
ch Plant. Standard means “Polable Water Standard™ by Minisiry of Health
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* Compatring with quality of finished water mcmioned:in Section 4, it is clear thai deterioration of -

quality between finished and tap watcr is happened. Cause for worsening the tap water quality is

considered deterioration of distribution and service mains and contamination of receiving tanks

- of each consumer.

Table-3.11 - RESIDUAL CHLORINE AND COL]FORM GROUP OF
o TAPWATER SRR

Pejompongan’

1

2 41" 036 6 14.6 Pulo Gadung

3 43 024 .1t 25.6 Puro Gadung
T4 62 0.47 8 . 129 Pejompongan

3 70 0.16° 13 © . 186 . Pejompongan
- 6 - .26 0.28 1 . 15.4 Buaran
Pata from 1993

3.4 QUALITY MONITORING

Monitoring of water quality for water supply is executed by two agencies concemed. Quality of
intake to treated water is examined at-cach treatment plant of PAM JAYA, and raw and tap
water is examined by Balai Latihan Kerja DK (BLK: Training Center) and its results are

reported to \hmstr) of Health and \AHIISH) of Home Affair through agencies concerned

3.4.1  Monitoring at Treatment Plant

Each treatment plant of PAM JAYA cxamines quality of raw water, cIanfled watcr, filtered

water and finished water for proper operation of treatment facilities.

Quality data is prepared in the form of monthly and annval reports t the plant and reported to '

the head quarter of PAM JAYA. However parameters examined and form of réponing are

different with each other. Evaluation of quality of treated water is not made, é_nd causes of

220 -
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quality problems either by raw water quality or by trcatment process, of by plant operation is not

always identified.

Quahty items regularly exammed at lhe phnt:. are dbSC‘l’lde in the Table-3.12. As shown on

- the 'ible qualn} ittms exammed are onl) 10to 22 out of 51 paramclerb at large scale tieatment

‘ p!ant,- and other items are consigned to private firms for examination.

As the pioducer of potable water, PAM JAYA shall examine all the quality parameters of the
7 standard Quahl) samples shall also be taken ancl anal)zed from dismbunon networ!\s in order
to xdenlnfy dcgrec of qualn) delenorahon bem cen treatment plant and dlsmbunon mams and

also belween distribution mains and water taps.

'3.42  Monitoring of Tap Water

Tap water quality analysis has been conducted by two agencies, namely by Ministry of Health

g ' " and by the City of Jakaita involving the PAM JAYA.

Procedures of analysis and reporting for both agencices are shown on Figure-3.4, respectively.
The procedure, are defined as shown on the figure, however, actual procedure concerning tap.

water quality monitoring hove not been conducted perfectly conforming to the figure.

Numbers of samples for tap water cxamination is determined by Ministry of health as shown in
the  Table-3.13.  Sample numbers for the present Jakarta water supply are 240
(=2,300,000/10,000 + 10).

‘Table-3.13 | NUMBERS OF NECESSARY SAMPLES OF TAP WATER

' Testhan 5000 1 Sample _
© 5,000 - 100,000 1 Sample per 5 {}00 caps
More than 100,000 1 Sample per 10,800 caps + 10 Addmonal Samples

-21-
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Tab!e-j,IZ ' QUALITY ITEMS EXAMINED BY EACH TREATMENT PLANT

Ko

Paraneters

Parameters

Unit

PEJCH
-PONGAN !

PEJOY
-PNEAN 11

PULD
—CADUNG

RUARAN Daily [¥enthly] Yearily

A FISINA

- Kekeruhan

A Prysical

Turdidity

Skala N1

e
Q.

Afuminiom

. Kromive Vajen

$ulfida, sebazaj WIS

Igrin dan dieldrin

i 6]

1.1 Dichleroethere

echlorchenzens

Béenzere

Gamra-FLH(Lirdane)

O
Zat Greanik (Km0 |

foliform tinja

icrobietogy .. -
Fecal coliform

jumlah/lﬂoﬁl

jUﬁiaﬁE%@aﬁi e e

Ragdioactivitas

Radioactivity

- "-m;\.kll'\'lt“r; fetalbross Beta Activity)

Ajpha(ﬁrosgmii;;a Activitys

B

- Kote O . Analysis possible

x . Analysis rot possible
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Figute-3.4 ' ANALYSIS AND REPORTING PROCESS ON WATER QUALITY

STATE bnn'czr, of Home Affait }
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FLOW OF REPORTIVG WATER QUALITY
l‘ ATAAL]R PELAKSANAAN PE\JANTAUAN KUALITAS AIR MIN UM PAJ\I .]AYA
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: _ . “|—> : .
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~oF | EVALUASIDATA | I [Evatlasi DAT.«\_] “oF
" RESULTS - S T RESULTS
i Y I : 4 : _
REPORTING | PELAPORAN | ' [. PELAPORAN ] rerorTING
: Tearbusan ! o .
- ¥ . v ¥
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4, ©  SUMMARY OF PROBLEMS ON WATER QUALITY

Problems on water quality of Jakarta water supply system mentioned so far are summarized as

shown in the Table-4.1 by categories from quality standard to analysis and monitoring.

&

Table-4.1:.

':SUMMARY OF PROBLEMS ON WATER QUALITY OF JAKARTA WATER SUPPLY SYSTEM

SUMMARY OF PROOLEMS Tap Waeer of Jakasa Warer Supply Sysiem is pol Potable

Sacieriviogical quality is oot good, chemica almast guod,

: FE—1
ONWATFR QUALITY 2 Prerent. : Zeso Re. C12is 310 M and Plus E. Coliis 13w 355
S 1TEMS REIATFD FXSTINGOCONDITIONSG 68 WATER QUALITY OF THE S¥STEM . FROBLFMS FACING ATAAKARTA w ATFRSUPPLY SYS (FM
1'_:L‘. A hY DARD 1;—“ — Putabic [or weazed waee, Oean watcr for house 12, ——— Water from 139 mushk Be baited for dnrkmg h
] —— ¥lues an same with WHQ peideling excep for b & AL =—#lgh concentalion thereel may cause disease,
~{WATER SOLRCES I}

— — Eutrophication znr.l dc;x;ma:’)oo is dcicvuprd' h

JATHUHUR BDAM
CISADANE RIVER
RAVERS IN [k

{RAW WAIER CONVEYANCE
o TWESTTARGMGCANAY,
: CANALS IN DKS

*{v- ATELR SLPPLY FACILIGES ]
TREATMENT PLANTE e D ¢*Ree ard ‘-In same: mcs Sver Himil.

: Chker gldnts shan Buaraa secord « €. (‘ol: setdom,
Piamis jo oonh pans praduce poos finished wa

P MINIPLANT

DiSTRIBUTION PIPES e~ Deicrorated f-ccmdry e riary maios much exis [,
. . _'—'\-try 20Cr Quaity 2round bovedary of distrdutiog 2ones.
SERVICE CONNECTRON ~Crvss ¢onnéction wil privaie well stal) exisis,

‘== Chireet puinpage form distribylion maisg st e:
———\f.rw service Pipe§ 1%e doeerorated.
—— Riceiving tanks are very popds throughout Lht i v

~{oPFRATION & M 'rr‘-x\rg_] e o
WESTTARUMCANAL  — D(s.ud(m; Bck:w 5=-z-m;»ue.u:s hczh turdid wrcr .

. TREATMENT PLANT ;. | == (hlorine ¢onirel for exidization is potadequate. L -

i SERVICE CONNECTION —— Ceamng o rear (ving anks is 500 ale ays done e .

~TAOMARY SIS O MONITOADG ]
CENTRAL LABQRATORY, —— On ¥ haJt pvrne ersace n:.vcd n c:r-lnl’ Liba;
REPORTING ———— Reportiog procrdutes wE cumphu-cd aad now fafow e,
DISTRIBUTION P]PES'—‘—'-——L\:IH) it distibulion Mmalns js pol mam(or:d

-24 .

T - Quatiiy of saliow welly is podr, st hasmll

| == Qu3lity proticm and ity remedial measaze oot sblained ‘_.

L= Prodizas on ofor and treatment precess be ecqumed.

= Futurg Quality and is presery2iva is hasd 19 estimace,
——Comenticnal MEALMERT (s TM AppTicabie 3y moe .

Conw:n:’ion.ﬂ Cratment & dificult. €12 consumed,
Corientiondd treaunent is 4 2pplicsbic any mose

i Existip & plasts aoc ahwzys product pelable sater

“Consentional Leatmenl & (0t applicabie any more
———Deieriocdied pipes woren Sreaced water guality.

Long selention of walez warsens qualiy.
—==Ocieriorated wall » ater will eater into pipciines.
“Sugtion of di wiier from pipe exierior be accuned,
———Deienoraied pigcs wonen reated water Quality. -
= Leng rewntiva is 1he larks woress water guatity, A i

T —Filier fun shoAcos Mich, someimes plant bpcetion sleps.

M somermes and £ Coli s¢fdom €xist in finisked waier.
Puor mainten inée of the 1anks w Srsens waler quality.
e~ Laag roieatiod of waier in she tanks worgens quality.

Spacen y ;iuibn>:nl for aaalysis of laba aie n'a-:;cno_;‘nh

— Quality elenoradon by pipe of CONNSlicd i 4ot kaewa,
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5. IMPROVEMENT OF THE EXISTING SYS’]EM FOR BETTER 'WATER
 QUALITY

Measures to recover or reduce problems on water quality stated in the previous scetion is

dt,scnb;,d hereunder. Firstly, measures taken rt.ccml) or uudcr way are mentioned and secemdly

those shall be taLen in the future i 15 sludaed

" 5.0 . 'MEASURES TAKEN OR UNDER WAY

: -S.l.i . Raw W_ater

(1)  Bypass Channel Construction

A plan of WTC imprfovement with bypassmg Bekasi river i$ proposed in JWSSP The plan is

very effcctwc not onty for reducing. BOD and NH4-N values but also for reducuon of very high

. turbidity, both of which aré descnbed in the section 3.1. Construction of the bypass channel in

earI:, occasion is expecu,d

(2) ' Prokasih

_ Prokasih (Program Kali Bersih) is going on by the local government undér supervision of

BAPEDAL fo'r. speciﬁed 22 rivers focusing on industrial sewdgc conditions. DK] together with
Provincial government of West Jawa is implementing the program for Ciliwung, Cisadane,

Bekasi and Cipinahg rivers and Mookervaat canal.

The program includes 'rn'oniloring of waste water qualily:from industrial factories and provides

-instruction 0 lhe factory owners to gwc appropriate mcasures for nnprovmg the waste waler

!quaht), when the quallty e\coecds the nauonal standard for mdusmal sewagc

" 'As a result of implementation of PROKASIH, the toxic effluent has been decreased in Jakarta

through monitoring of river water quality.
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512 Water Supply System

(1)  Shift of Intake Site

Shift of water intake sitc for Pull Gaduing treatment plant was completed in 1993, New water

intake is located at Pondok Kelapa Indah of WTC, and the trahsmissioh main connecting the

intake and the plant is of concrete pipelines with a 2,200 i diaﬁlctct and 8,500 m long.

' Shift of imakc_fbr‘l’ejbmpongan plants 1 and Il is under i_m"plememalién; by PAM JAYA with

“new intake' site at Ci'pinang"MUara; of‘W'i_'C and two tiansmission mains of 1,600 mm in
diameter and 11,500 m in length. 1ts construction shall be completed as quick as possible 1o

stpply good qualily water to consumers.

{2) * Dosing of Powdered Carbon at Mini Plants

Such drastic improvement of the systemi as the above (1) is not always préctip.jble, especially for

small scale treatment plants. Instead, the plant are equipped with powdered carbon, and fed it

with 2 to 3 mgA usually. As an immediate step, it is preferable to increase of its dosing ratio to 5.

to 10 times than the present practice.

(3)  PAM JAYA System Improvement Projeci (PJSIP)

PAM JAYA System Improvement Project has two major purposes. One is to raise service

coverage and the other is to reduce unaccounted-for water. Goal of the 'projcc.t is to in¢rease

number of service connections approxma!ely 360,000 and to decxease unacoounted for water lo

30 % in the )ear 2000. The project is dmded into to phases, namely PJS]P 1 and -2, and the

former is undelwa) of 1mplemcntatlon

B), replacement of distribution mams and sewm conncelions, conlammanon of pipe mtenor is:

_removed and deterioration of water quality thtough plpelmes is cxpecied to decrease greatiy
Cross connection ot direct purnpag_e on service mains will also be detected and mended by the

- tepldcement.

-26 -
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52  MEASURES TO BE TAKEN

.‘ 52.1  Raw Water

m Jatiruflur Dam Water -
Jatiruhur dam has been biggest water source for Jakarta water supply system, and willialso be * ©
‘the biggest even in the future. Thus, mamtammg quahty of the dam water in suitable rangc is

: .ver} important’ to produce potable water at treatment planls and supply the same to:the

“CONSUMeTS.

Measures for mamtammg the waler quahty in good Condmon mcludes conslmcuon of a Small

reservoir where raw water is gwen apptopna:c qualuy improvement measure such as artificial
acration sys!ems, construction of sewerage system’ in uwpper city including Bandung and

construction of multilevel water intake so as to take good qualily sirface water.

" {2) Cisadane and Western Rivers

As previously des'cribed:, quality data of Taw water of Cisadane and other rivers located westem
part of Jakart'zi is insufficient to study future water teeatiment method or n’cceséily of
improvcment of the river water quality. Quality data related to Jakarta water supply shall be

accunmlated as much as possible.

}lo_wevc'r; it is_:séid:impmtan'l 1o keep the present level of or to improve water quality of

~ Cisaddne and other rivers. For the purpose, such measures as construction of sewerage system

. or measures 1o prevent the river basin from dumping contaminants in it.

"On gomg Jaboxabek water quality managemenl pro;cct is comxdercd to study Cisadane and

w estern rivers, and it is expected to obtain appmpnate measun,s for the above purpOSeS
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- (3)- ' Groundwater

In order to decrease both quality and quantity problems, abstraction of groundwater water shall

be restricted in the future. As to magnitude of the restriction, refer to ANNEX-36 of the master

é;-)lan.. : o _ - _ .

52,2 Water Treaiment

Chlorfinal.ion in’ treatment proéeSS" has two roles, nam:ely_ oxidization and disinfedion.‘,
. Considering from rather high conce_nltration of _’manganese and \ﬁide'distribulion of residual
chtorine in finished water as described in the Table-3.8 and Tab!e-3.9,=chlbr_in_e, especially pre-
chlorine, feeding has not been always‘ controlled properly, and 0xidi_zali0n.'(_)f pollutant in raw |
water is lhough not always perfect. i A Calfse'fdr the' above will be high concentratio.n ‘of
anmonia nitrogen and lmprovement of Taw water such as menuoned in 5.1 1 (1) and 51.2 (l)

shall be realized to lower ns concéntration to aboiit lmg/l

“Thus, consumption of chloiiné by the finished water may continiie even in the distribution -
networks.  This phenomenon may be a cause of tap waler of poor quality. = Contro} of chlorine -

feeding at each treatment plant shall be strénglhened. '

523 .' Distribution and Service facililies
(1)  Zoningef Servicé Area ' - >

Chlorine concentration in distribution mains decreases in line with delenlicm fime in lﬁc méins

In case of such 2 common nel work system as Jakarta water dlstnbutmn sy stem, it is difficult to

identify servnce areas fiom treatment plams and detennon time ofwater until laps of a house or &
a building can hardly ana!yzed : o |

: Consequentl), chlonne concenlrauon in dlsmbuhon mains becomes zero which' is cxpenenced

in some argas at present. -
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In order to lessen detetioration of water quality in the diskibution mains, service area of Jakarta

 water sﬁpply system shall be isolated into appropriate number of zones.

{2)- Maintenance of Recciving Tanks

. Existence of a receiving lank reoulates fluctuauon of f[ow caused by hourly water use of each 5
: house or building and it is very useful for a stable supply of watcr where capacuy of lhe publlc

_water supply systems is not sufficient or interruption of supply occurs [‘nquently However, lE

someumes woIsens quahty of tap water, since it is gencra}ly installed at, such a place when, its

. maintenance is not easy and keeping its sanitary conditions well is not easy.”

 Distribution of the receiving tanks in the city and their conditions shall be investigaiea and -
: appropnate measufes mciudmg the followings shall be taken in the {'uture whén water supply

- conditions of the cuy becomes su[ficaent enough

i) Establishmeril'bf regulation for maintaining sanitary conditions of the tank.

i) - Direct connection of service facilities eliminatirig the réceiving tanks.

6. QUALITATIVE CONSIDERATION ON F UTURE WATER SUPPLY SYSTEM

6.1 © TARGET QUALITY AND ITS REALIZATION

Quality of tap water shall be potable However, tap water nor finished water of treatment plants

of Jakarta water supply system is not :alwa)s drinkable. Considering variety of the problems

‘on water qualtly as listed in the 'lable 6.1, it 15 d:fﬁcult and unrealistic 10 obtain potable tap

* ‘water within a short period.

Of course, the taiget on quality is plaéed on realization of'p'olablé water ih;ougho_ut the City for

. ‘public health and welfare as well as for recover rel:iab'ilily of water supply opetation of PAM

" JAYA. Tor realization of the target, a concept of stepwise imptovement of water quality is

employed in the Master Plan.
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. As shown in the table 6.2, Three steps of quality improvement from upstream to down stream of
the waler.supply facilities, namely,

Step 1: Potable finished water at all treatment plant and distribution center,

Step 2: Potable water at the and of distribution mains, and,

Step 3: Potable tap waler in the City, 7
are p!anned Asto lmplememmmn of the steps, it is also planned that Step 1 shali be reatized
urgently, Step 2 shall be under nuddle term project and Step 3 shall be until the target year of the
Masler Plan.

Major improﬁement works for realization of the farget q'uality of each step aré planned as below,
and all the 'necessa.ry work items are thought out and summiarized in the Section 6.5.
f Step 1: lmprovement of raw water co:weyance and str»ngthenmg of chlonne conltrol at each
' o treatment ‘plant and dlsmbutlon cemer ' '
Step 2: lmprovemenl of distribution mains and cqu;pment of quahty momtormg S) siem and
“Step 3 Qualny ]mpmvcmem of waler source and 1mprmement of service connection

including proper maintenance of receiving tanks of each consumer. *

=’l'“a'ble 6.1 STEPWISE QUALITY IMPROVEMENT AND FAC!LITth

FOR H\H’ROVE\'] ENT
ITEMS ) WATER R:\W WATER |TREATMENT| DISTRIBU- SERVICE . 'RE}L’.LRKS '
: SOURCE | COVEYANCE |~ PLANT | TION MAINS | CONNECTION
" FRESENT QUALITY el Y T T

TARGET STEP L 8] x X Driﬁl:ab]c at plant
QUALITY SIEP2 o ] X Drinkabl¢ al pipes
STEP3 O O Qo Potable tap water
FACILITIES STEP1 | _ . Uigently realized
qroR | s1EP2 : o : o For middle term

IMPROVEMENT | STEP3 : D " Fortarget yaer

© NOTE: O GO00, A NOTALWAYS COOD, X POOR

-30 -
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6.2 QUALITY STANDARD -

Water quality stendard should lead in realization of potable water supply which is a goal of

water supply business for every consumer. :Therefore the existing quality standard for clean

. water shall be omllted and the standard for water suppl) shall be umtz,d to the quaht) standard

- for potable water in the fulure when the above Steps 1 and 2 have bcen complclg.d

‘As descnbed in the Section 2.2, valves of arsenic and lead among morgamc parameters should L

bc mlpmved as dcsmbed in ihe folowings.

Ministry’s standard value of arsenic .(A.s) is 0.05 mg/l which is five times Bigher than that of

WHO guideline because FARC (International Agency for Research on Cancer) put standard of

- arsenic into high rank of impoitance defining arsenic as “carcinogenic to human being”. The -

i standard véiue'of'iead (Pb) is 0.05 mg/l which' is five timés that of WHO guideline. Lead is

harmful substance l\nown to cause lead pmsonmg and its s.landard value recommended to be

. -rwnsed toOOl mg/]

As EII:.O descnbed in the Sechon 2; M:ms!ry of heahh is going to revise lhc ex:stmg quality

’ standard along with WHO gu ideline, and amprovement of the above two parameters should be

lncluded in lhe rewswn _

‘ ‘lt is conSIdcn,d lmportant to grade up the standard but more imporlant item is  strengthening

of quality momtormg perfomance/syslem which wxll be dlscussed in the latter paragraph

63 RAW WATER QUA LITY AND WATER TREATMENT METHOD

 63.1 . Future Ra_\f Water Quality: ‘

Conmdcnng thal treatmem of raw waler thh piesent quahty b) convennonal rapid sand

fi !nauon is almost reachmg pertormance limit, it is necessaxy to mainiain the present level of
* raw waler quality or'to mnprove it in the future. 1t is fearéd, however from the past mnd that
'quahly of raw water might be more deteriorated in the fumru

Thus lhe present quality of raw water of West Tarum canal at the upstream of confluence of

Bekasi river, point No. 4 as shown in the Figure-3.1 is set up as the future quality fOr planmng

-3] -
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" of water treatment’ method. * To secure the taw water quality such measures including
- separation of WTC and Bekasi river by bypass channel construction or by other means,
preparation of proper fencing or covering of WYC for prevention of further contamination of the
raw watcr and promotion of PROKASIH should be taken.

6.3.2 Waler Trealment Method

' ‘By lmplemcmalmn of the above measures, cor:venuonal method with rapid sand ﬁltratxon can.
* be applied for water treatment of future water in the future. However, the following three

: piovisions are c‘ons:dered necessar).

i) Pre, Post and mlermcd:ate (nf necessary) chlorination shall be equ1ppx.d and its operation

shall be pmperly made mtroducmg breakpomt chlorination melhodology s0 as to oxidize

NH4-N, Orgdmc substance, Fe and Mn and to disinfect filtered water.

n) For supporung coagu!anon and floceulatlon in case poor pefformance of alum, possm:hty
of Polymer dosage shall be considered. ‘

iii)} Powdered carbon shall be equipped against sudden problems of raw water qualaty

3D|schargmg wastc water into public watershed is controlied by 1ssued by Ministry of
- Environment and Human Wellare in 1990. Although categories to be app]led is not fixed yet,
waste water from treatment plants of Jakarta water supply system is also controlled by the
' togulauon

As for waste water tréatment, wash drain of ﬁlters is planned to pump back to the treatment °
process; and not 10 discharge out of the plant, for saving raw water quannly as expencnced at -

Cisadzne plant. Sludge from sed:mentauon basms is plannied to be trealed

Thus, water treatment method for the future is planned as shown on the Figure-6.1.

-32.
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Figure-6.1 FUTURE WATER TREATMENT METHOD

CL. pc AL (PM) . (CL) LM CL
N S l NN 0
4 Grit 11 Rapid ] ,I Flaccu- l Scdimcn S *l Filtration: --» Water
|| Removal | ! Mixing | {ation ° I' -tation E I ,JI “Storing
Lf.;__.___..J __._.-_..__..J [ L i - : — . . : L .- .
' t Filter Wash Drain | R ; | piie, wreering

: ' e ‘ Sludge

Inl.-CL: Oxidation of Mn .
© . Post-CL: Disinfection
* PC :Sudden problem of raw waice quahty
Al : Coagulant
" LM: pH control

" 64 MONITORING OF WATER QUALITY

"6.4.1  Moniloring of Distribisted Water

In order to evaluate dctenoratmn of treated water quahty in the dlsmbulmn S)Stem, samples of

treafed water quahl} shall be taken not only from treatment plants and distribution centes, bul_

also from distribution pipelines. .

Basic parameters for monitoting water quality in the distribution pipelines are residual chlorine
and E. Coli group. Their sampling will be from fire hydrants located on the small pipes, where
retention time of water from a treatment plant or distribution center is longest. Numbers and

frequency of sampling will be a few for each zone and 4 10 6 per year respéctively.

6.4.2 Mon_itm-ing of Tap Water

" T'o have responsnbthly on qualn) of water supply, PAM .IAYA shall prepare a Complete quality

3 momtormg/exammalwn system For the purpose apparatus and quahf:ed peraonnel to anal) ze

entire parameters in the qualily standard shall be prepared atleast al the existing contral

laboratory by some improving modification or at the newly established central laboratory.
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- Frequency of analysis of each qualily parameter is listed in the right column of the Table-4.1.
Paramcters for daily and monthly analysis shall be analyzed regularly and commonly at cach of

the four large scale plants except for such parameters as TDS, CL and Detergent.
6.5 ' SUMMARY OF NECESSARY MEASURES FOR QUALITY IMPROVEMENT

~ Nécessary measurcs for inlprbvement ’qdality'of water supply including tentative costs fér the
" improvements are summarized as described in the Table-6.1. In the table, priority for

. implementing the mieasures are also marked aiming at acquiring potable tap water at the target

“year of the Master Plan.
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POSSIBILITY OF CONSTRUCTIO\‘ OF NEW TRFAT‘HENT PLAN]
- AT JATILHUR

Recent preliminary study on Convcyance"P System by onie private consortivm: recommended

‘(o constricl a new water treatment plant at Pasir Gombong beside the Jah]hur Dam site far
-from Jakarta City and trcatcd water is transmitled to JaI\arta through the Convcvancc 2. '

In the preliminary study, several altematwcs were: conendcrcd and C()mparc,d Among the

: fallcmatwes rcprcsentatlvc options arc as follov. s

’ Optlon 1 (Recommended Option by the prellmmary study)

Construct a new treatment plant at Pasir Gombong beside the Jahlhul Dam and trcatcd '
- water is conveyed from Pasir Gombong to Babakan in the south of Jaka_rta. Conveyance
- 2 is treated water transmission of which length is about 52.5 km.

Ophon 2

- Construct a neéw treatment planl at Babakan i in the south of Jakarta. Conveyancc 2 is
- raw waler trancrmsslon of which length is about 525 kin from Jatithur Dam to Babakan.

 The results of cost comparisoit, accordmg to the preliminary study, between thc Option 1 and

Option 2 i is as foilows

" Option 1 ;o " Construction cost 667,125
o : Land acquisition cost 0,825
Rescltlement cost - - 7,425

Total 684,375  Million Rp.
Option2 . . Constmclioncost 667,125
S Land acquisition cost 13,225
Resettiement cost 7,425

Total 687,775  Million Rp.

Note : _le shown abb»'e were caleulated based on l.hc production c.apacily of 10 m3/sec.

: As shown above, ¢ost dlffercncc 1s found in the “Land acqmsmon cost” and the cosl difference
s about 3,400 Million Rp ' :

In the cost compansom cost for construction of . plpclmc was | calculatcd bascd i on thc

assumplion that the pipe material for the transmission pipeline was RC pipe for both cases,
namely as raw water transmlssmn and treated water lransmlssmn Therefore the cost
diffcrence is found in the item of “Land acquisition” only. L :
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It s possible to ecmploy open canal system or concrete pipeline system for raw water
conveyance from Jatilhur to Jakarta City.  However, the JICA Study Tcam considered that, in
the casc of treated water transmission from Pasir Gombong at Jatilhur 1o Jakarta City,
conveyance system should be reliable water tight pipeline system to avoid leakage and
deterioration of trcated water quality.  For this kind of treated water transmission pipeline,
“adoptable pipe material will be steel or ductile cast iron pipe. In the case of steel pipeline
systcm, not only pipc material costs but also costs for_calhodic protection are rcquired. '

In the above cost companson unit cost of RC plpclmc construction is 5,125,000 Rp./m for the
‘ dtamctcr 2,200 mm. - On the other hand, if the pipe material is ductile cast iron pipe, unit cost

of DIP pipeline construction will be about 7,700,000 Rp./m for the same diameter calculated
“based on the actual contract price for Buaran I P:o]cct Difference of the unit cost becomes
"about 2,575, 000 Rp. /m | ' -

In lhe case that duchlc cast iron plpc is cmployed for the treated watcr transmission pipeline in
the Opnon 1, addltlonal costw 1!1 be calculated as foilov»s

-2, 575 000 Rp./m x 52.5 Kmx2 lmcs* =270, 375 Ml!hon Rp (roundcd)
Note : Opnon 1 rcqum:d Dxa 2200 mmx 2lines -

Comparing the addih’c}nal cost, 270,375 Milli_on Rp., and cbél:'differcncc in “Land acqhisitioh
cost” which is 3,400 Million Rp. stated above, between the Options 1 and 2, the difference of

- the land acquisition cost beconmes ncghglblc Total costs for Options 1 and 2 will become as .

follows. o ' IR

Option 1 : 954,750 Million Rp.
Option 2 B 687,775 Miltion Rp.

Therefore, the Option 1 which propose the site of the new treatment plant at Pasir Gombong at
Jatilhur is not reccommendable not only fmm the results of cost comparison explained abovc
but also reasons listed below.

i) Elasticity of Conveyance 2 - :

It is reconimended to convey raw water from Jatllhur to Jakarta lhrough Conveyancc 2 in order
to maintain elasticity of the Convcyancc 2. thn small scale industrial eslate or agricultural -
arca along the Conveyance 2 required water, raw water may be able to share to these demand
arca. However, if the Conveyance 2 convey treated water only for drinking water supply,
these water demand will not be satisfied.

i)  Farfrom Service Arca
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The location of water freatment plant is usually decided at the upstream of the service arca. -

" Treated water will be distributed in the service area along the watcr flow from upstrcam to

down stream.  However, in this case, arca between Jatithur and Jakarta City is rural area and
does not included in the service arca of PAM JAYA, and furthermore, the distance from
Jatilhur to Jakarta City is morc than 50 km.  Water treated at the Jatilhur just pass by the arca

" between Jatithur and Jakaria Without distn'bution of the treated water.

To secure sound operation of lrcatmcm piant it is rccommcndcd to locate thc treatinent plam at
ncar or in the service area. - In the case that the treatment plant is constructed far from the

- seivice area and requued long treatcd water 1rans:1113510n, serge control will bc rcquucd

- iii) Difficulties on qmck rcsponse for emergency

All chemicals and materials required including spare paits should be transfer 50 km froni

' Jakarta to Jatilhur. . In addition to the difficultics of rouling activitics because of long distance

from Jakarta, it should be noted that qmck response against sudden accident will be very

- difficult in terms of dlspatchmg spemahsl or cngineer or transferring required parts.

Based on the results of consuicranon the oput.m whlch rccommends constmcuon of new
trcatmcnt plant al Janlhur is not 1ncludcd as altcrnahvc plan in this study.
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GENER}{L PROGRAM OF WASTAGE CONTROL PROGRAM (IBRD)

WASTAGE CONTROL PROGRAM

RENABILIFATION & REPLACEMENT PROGRAM

Replacement of

Pipes and Condectisns] -

_
©ONPL I'L MONITORING UFW / QUTPUT
NeL1 D : PLr ) , Ui ) ‘
F1:41) CONSUMER : © O NEYWORK FIELD IMSTALLATION OF
{ SURVEY ' SURVEY {OTIC DISTIICT
4_‘ i METERING
NIL2 . orL2 urwy |
METER RETLA- | REHADILITATION AN MONITORING
CCMENT PROGRAM - REFLACEMENT UFw
-CRASI PROGRAM " PROGRAM :
-ROUTINE FROGRAM )
{ Improvimcat of (Metwork Picparation
Consumers Management) for Léak Detection P9
i ] Program) % )
: [ ' - AMOUNT OF NPL
' - 7™ . Ny REDUCTION
i o 4 _
COST DENCHAT RATIO
L3
WASTE METLRING
"AND LEAK
DEITCIION FROGRAM,
L4
REHADILITATION AND
: REPLACEMENT
_ PROGRAM
(Repairand

R [ AMOUNTOFPL . %
T .

| REDUCTION -

. X . + P
- COST BEHEGHT RATIO

A i

" CONTINUG
MORITORING
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lGENERAL SEQUENCE OF PIPEWOR K REHABILITATION

l PIPEWORK IN PLACE I

PAMITAYA J 3 SETUFUNIGUE
CUSTOMER DATA ~TICUSTOMER REFERFNCE
- DATABASE USENG __“
CUSTOMER SURVEY |-—— -~ PACUSFOMER SURVEY - STRICTMEIER
& cowwwo.\'m
FAMIAYA . |
CUSTOMER DATA . )
CsguR - :
: . MONITORING
REVIEW DATA } i!ECfME )
. DECIDE : L D!STRJCI‘I'I.OW
ME(TR REFIACE MEASVRED I‘
MEIER REPAIR

[ rerpmene )«

4

| acgt_ssu.r.w.- }

WASTE METERS J

COMMISSONED

Y
CIECK AT
NOUNDARY V

PRIPARE PIANS
sHurepiang rosms N0

w.msumn '
AREAS DESIGNED.

o FEPAR Cﬂusnsﬁﬁﬁéw—_}-
- ‘ m.\ce :
. B A .
e p | MEASCEERGHT
oW —
GitcK Al
SEE? VALVES
Y
- [ bOTHEVIFAR
4 [ YE§ TRAININ USE OF
] : EQUIPMENT FOR
. ) A FIPE TRACING
. REFAIR FITTING LOCANON
REPLACE LEAK LOCATION a
: : VIV
. UPOATED
~{ ___START.__ }—
__
TRACE FIFES AND ] .
TS0LATE WM AREA ] | ATENGS (AT
X
LOG DISTRICT METER BURIED VALVES
1. VOLUME _LICATED
L LOW FRORALE : [
{1 PRESSURE

*> 3%

SrzmETEss )

RUN WAS
D
FIGITT FLOW
(" FAIGRIGEE ]

—-—_—{ IFUEARAGES XK J—

$HUT OFF CUSTS
$11UT OFE WM AREA

{(reenmse }

; CHECK FOR VISIBLE LFAXS
SOWUND ALL FITRINGS

- < 3% ——

(RESUILD Crinw PERS)

SOUND IN BETWEEN FIETINGS

(_LocaTELEas )

REPMIR
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GENERAL WORK SEQUENCE OF METER & FITTING REHABILITATION

LARGE METERED
USCRS ¢
SMEILRSIZED
wnntcn Y

- [ VIStBLY FSFECT
METER -

¥
((CFraviiy )

[___nr REFLACE - ’, e

el 1M<n|FnunmmwGlrrowmrLu(- -
: TRESSUREATCUSITAY . |7

AFROTEEMIS L
__INDICAITD

USEFRE PRINTED"
CUSTOMER CONTACT
SHEET

(UNIQURLY TOENTIFY |
EACH I'ROPLERTYY
|___ANDMETER_ -~ |

" (Visibie INSPECTION |

CIECK PIFEWORK
FOR VISIBLE LEAKS

ARE ALLNECESSARY |
RITINGS PRESENT |

- AND WORKING

VISUATLY INSTLCT
_CHECK FITTINGS

r

WHICIERTNINGS[ WHICH FIFTINGS
ARE NOT FRESEN] ARE NOT WORKING
Y B
"CALL W TRAINED ] IF PRESENT AND
PAM SFLCIALISTS WIORKING REMOYE
AND CLEAN STRAINER
A 8
TRACE FIFEWORK
FROM STREETTOD . ) ’
METER [ _GETYROMSTORE _ ]
¥
["sounp nmm:s__] v .
ﬂ_ nrktrucc cc '} h 4
RETURNTOR
CALIBRATION |

REPAIR

v

»(__READMETER )

AMEND CUSTOMER
DATATBASE IR
DIFFERENT

STRAINER WITIE METER

CHECK VALVE wiTH
STOT VALVE
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ORGANIZATION FOR UFW REDUCTION

The organization for UFW reduction should include above mentioned functions, and posts of

organization should be assigned clearly the above. Therefore the present organization of PAM

JAYA is recommended to improve in consideration of above mentioncd cach function.  The
“style of organization of leakage protection crew varies from utility to ulility; an instance is -

- shown in Tablé-Ol., (hete, the total amount of suivey per year is supposed 260km). .

Table-0.]  EXAMPLE OF ORGANIZATION FOR UFW REDUCTION
~ Leakage Protection Engineer L e 8
“Chief - Senior Engineer(Planning) Supervisor on site 3
L © Assistant lo Supervisor 1
. Work scene Sketch Instructor 2
Contractor e ' L L . --35
Engineer in Charge - Work Chief | - Assist.Chief 8
. ‘ : ' S o Workmén 16
: L o Driver 3
Clerical Chief Clesk 1
3

* Chief Draft Man . . Draft Man
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TRAINING PROGRAM PROPOSED BY PJSIPUBRD)
(Bxtracted from Project Prépéralibn chort)
1. Pmposéd_'l‘raining Component

& o _ PDAM Jaya is in nccd of a strong Trammg Devclopmcnt Pohcy
» +.the increase in manpower required :
- the necessary upgradmg of cxxstmg staft skllls and thc rccm:lmcnt of
j : new staff :
- the follow-up of thc Human Resources DcveloPmcnt Program over
thc ncxt 8 years : '

L1 Training Organization and Méi_lmd
a. A training Team will bg sct.'up in order to: |

.- conduct the review and assessment of the trammg needs
. .- plan training resources for both technical and non-technical staff
: Q’ | | - define the programs of overseas training -
- supervise the activities of the Training Section

b ~The Training Scction will fulfill its duties through full-time training supervisors,
. part-time in housc trainers and external trainers and training organizations.

~¢. - The Training methods to be used will be specific to the PDAM Jaya: content,
with direct applicability to jobs and major involvement of manageis * and supervisors.

1.2 Types of Training
" The order of priorily, the following t_ypeS of training will be set up:

i‘ S O managcment‘training ; for top managemcnl first, then down the line
" of managcmcnt lcvcls ina carefully planned program; .
- mlroductmn/oncntatlon trammg and test pcnod for newly appomtcd
tafi _ ﬁ o
- pipe fitter. foreman trammg, to be lramed for thc impmvcmcnl project
and later on to be trainers for thcu staff;
- basic and refresher training.
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Table 2.5.3 summarics the recommended training sessions, staff to be trained
and training organizations.

Annex C gives details for training equipment, aids and required facilitics.

1.3 Training Implententation Program
* This program is expected to start during the first y.e:ar of thé'ﬁéy'jt:ar?progran1
. ( tentatively by beginning 1990) . The recommended two-year implementation
program 'shown in Tab!c: 2.5.4 taken into account the urgent need for a Training
- Development Policy, the inadequacy of PDAM Jayak present capabilit) and i the
~availability of the P.U.-DAB Training Center, with the cooperation of -the Human
Resources Dcvelopmem Pro;ect (HRDP)
2. 1‘échnicalA§sislance_ and Other Supp(_)ﬂinig Actions =~
2.1 - General
_ In order to ‘successfully implenicnt the proposcd rchabilitation dnd extension -
- program and to complement the actions proposed in the field ‘of management , the
following supporting clements are nccessary : - '
4. Technical assfstancé for the various manageinent ficlds
b. Technical assistance for training
¢. Complementary studies.

" d. Building construction

2.2 Technical Assistance

a.  Due 1o the present lack of skilled experienced specialists in PDAM Jaya and the
necessity of training present personncl quickly and efficiently, it is recommended that a

~ Technical Assistance program be set up in order to reinforce managemcnt staff in’ :hc o

coming pcn(}d

g
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An effective program should :

- provide assistance in all fields of activity, in defining objectives and largets
'~ and the pracedures to meet them, and in monilering implemicntation and
cffectiveness.

- - enstre through personnel example and appropriate training the transfer of
- sills and know-how in order to progressively increase the staff’s autonomy
- from the Technical Assistance and attain permanent strengthening of sills.

B - provide for the management of new problems énd contingcncics as they
“arisc, through the implementation of specific ass;slancc from the approprlate
- specialist over the required period. '

Given this framéwcrk " a particularly attractive solution could be - the agreement
between PDAM Jaya and an overseas water utility able to offer a broad based reSewmr
of skills. The overscas utility could provide practical on-site technical assistance
couplcd thh training sassmns wnhm its own working structure, in order to rcmforce

. PDAM Ja_\,as staff training abroad.,

- This typc. of "'t_raining" gcncrally'lgive_s good results; it would include three
- components : ' . :

- pc_rmancnf presence - in PDAM Jaya of Technical Assistants working full-
time in daily cooperation with PDAM Jaya Staff on particular activitics ( for
instance water production); '

- temporary short-term presence of specialists necded to 'imp!cmcnt a
particular technigue (for instance leak detection ); '

- training program. .

The proposed program for Technical Assistance (T.A.) is as follows :

b, T.A. for Operation and Maintenance

" The main functions would be :

- 10 assist the Technical Dircctors and the Head of Department in their daily
“work, in the implementation of the new progiam and in the commlssmmng of
new facilities :
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" The estimated forcign manpower required is as follows :

- one principal technical advisor at the Board of Directors level (4 years) -

- one ‘water treatment specialist (1 year)

- onc Scnior distribution engineer (S years) and three distribution engincers (2
ycars)

. In'addition, five Indonesian distribution engincers will be assisting during the § years. L

e T.A; fO'r-En;ginccring'

.+ The main function would be to assist the Head of thc Engineering and PIOJCCt in the -

: supervision of the works and in field training for the staff.
“This requires one foreign senior water supply engineer for 5 years.

d.  T.A. for Financial ,Managcmcnt

“The main function wdl be to. unplcment the accounlmg system as dcscnbcd by
previous consittants. ' ' : :
The estimated manpchf requirements are as follows :
- one forcign senior financial advisor (3 years)
- one local senior financial advisor (3 years) -

e. TA. for Pcrsbnncl_Managc'mcn!'

The main function will be 1o assist the Head of the Manpower P!annmg Seclmn in
implementing the Anticipate Personnel Management. : S

This assistance would be provided b) a fore;gn expert over 12 months and a local
expert for 18 months. :

f. Implementation schedule

The schedule foc chhmcal Assnstancc is shown in Figure 2. 53.T hc corrcspondmg :
cost estimates ate g:vcn in section 2.5.6. below

2,3 - Supporting actions for training

a. - [Inorder to assist PDAM Jaya in the implementation of the praposed 24 months

training program, tcchmcal ass;slancc should be provided over the same period, This
T A. would comprise :



- one foreign senior consultant (18 months)
- 'onc foreign consultant (10 months)
- Local consultants {20 months)

This component also includes the costs of :
- sessions outside PDAM Jaya

- Running costs
- Miscelianeous (cqmpmcnt trammg aids, ctc)

* The corresponding cbst'__cst_imatcs are givcn in section 2.5.6 below.

Annex-38 - 11
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- RECOMMENDED MAINTENANCE PERIOD AND ITEMS
(MAJOR EQUIPMENT AND FACILITIES OF TREATMENT PLANT)

NAME OF EQUIPMENT

KIND QF INSPECTION

- INSPECTION ITEMS

: “Transmission/
Distribution Punip

Daily' Inspection

Bearing, Gland Packing'
Meters. Operation Status

Annual Inspection

Gland Packing. Lubrication Qil,
Meters

Periodical O\‘&rﬁaul

Bearing {1-3vears)

Gear Coupling (1-5years)
Case (5-10years) -
Impelter (5-10vcars)

‘Slurry Pump f

~ Daily !nspcclioﬁ .

Delivery Pressure, Flow Rate
Noise, Vibration, Bearing |
Electrical Current

‘Monthly lnspcction-

Gland Packing. Beanng -

Monthly Inspection

© Periodical Overhan! ' Disassembling Check, Altrition -
- {)-2vears) Liner Ring. Motor Beanng,
.- Vacuum Pump ~ Daily Inspection Vacuum Meter,Noise,Vibration
o * Eteetrical Current, Supplement Water
* Monthly Inspection _ Gland Packing, Bearing
_ Periodical Overhaul - Disassembing Check, Damage
: . . {i-2vears) _Liner Ring
Motor Valve ~ Monthlv Inspeetion - Drive Unit .
- §<Month Inspection Drive Unit. Screw
~ Annual Inspection Opening Indicator, Motor,
o L _ Limit Switch, Painting
Periodical Overhaul Lubrication Cil (2years) _
: Drive Unit (6years) . - %1?_%
_ . . Disassembling Check (3-5years)
‘Flush Mixer Dailv Inspection Drive Unit, Meter, Bearing
Annual Inspection " Drive Unit, Mixer -
" Pertodical Overhaul | Drive Unit, Mixer. Painting,_
Crane ' Rail, Hook Block, Wircrope,

' Brake, Grease, Motor, Swilch,

Fuse, Magnetic Contactor,
Relay, Controlier, Limit Switch

- No Load Test

Arnnual l.nspcclion

Structure, Rail, Coupling; Gear
Wheel, Bearing, Hook Block,
Wirerope, Grease, Motor, Fuse
Switch, Magnetic Contactor,
Relay, Resister, Electde Wiring
Limit Switch, Trolly, No Load
Test, Iﬁsﬁlalion Test

- Power Receiving/
Distribution Panel

Weekly Inspection -+ -

Surface Dirt, Smlch s, Noise .
Locking Device :

- -Annual Inspection

Termiral, Winng, Supponmg
Insulator, Bolt-Nut, Foreign-

© Matter, Dirt, Measuremcntof

Insulation Resistance/

- Grounding Resislance

" Motor _and' Control Panel

Daily Inspection

Meters, Indication Lamp,
Indicator, Relav

Annual Inspection

Dirt, Wiring, Terminal, Tag,
Accuracy of Meter, Relay
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"RECOMMENDED MAINTENANCE PERIOD AND ITEMS :
(MAJOR EQUIPMENT AND FACILITIES OF TREATMENT PLANT)

3

NAME OF EQUIPMENT

KIND OF INSPECTION

- INSPECTION ITEMS

" Protection Relav

" Weekly Inspection

~ Appearance, Noise, Vibration
 Target Indication

Annual Inspection

Terminal, Manual Reset,
Inside Dint, Control Spring
Contactor, Gear, Mcasurement
of Insulation Rcsistancc,
Performance Test,

- . Confinmation of Setling Va!uc

: _Air Circuil Breaker

Weekly Inspection

Appéarance, Packing

~Annval Inspection

Appcarance, Packing

- Periodical Overhaul

' Disassemlving Check (3vears)
" Fonction Test (3vears)

Disconnecter

Annual Inspection

Weckly Inspoction - . Appearance Indicator
‘ L - Operating Structure
- Annua! Inspection Supporting Insulator, Contactor
: ' * Conniector, Supplementary
Switch, Ilnterlock, Measurement
‘ ' L _of Insulation Resistance
Switch - Weekly Inspection . Appearance
' o - Annual Inspection . Supporting fnsulator, Comactor
| ' Connector, Measurcmént of
. _ ' _ _Insulation Resistance
Contactor. - Weekly Inspection Appearance. Noisc, Abnormal Heat
o ) "Abnormal Heat, Spring, Case, '

Supplemental Switch,

Measurement of Insulation Resistance

Poteatial Transformer

- Weckly Inspection

Appearance, Noise,
Oil Leakage

Anﬁual Inspection

Terminal, Grounding,
Measurement of Insulation -
Resistance /Grounding
Resistance

L Uﬁdergcoﬂnd Cable.

Weckiy lnspéclion _

lnsulation Condition, Ground
Condition, Cable Head,
Manhole, Conncctor, dicator,
Other Consiruction Work

Annual Inspection

Terminal, Grounding, Conduit
Pipe, Measurement of
Insulation Resistance/
Grounding Resistance

Surlfa'cc Cable -

. Weekly lnspecuon

- Cable Protection, Ground -

Sinking. Indicator

: Annual lnspccuon :

- Drainage, Pull Box, Tenmical
" Grounding, Measurentent of
" Insulation Resistance/

Grounding Resistance

Transformer

" Daily Inspection

-Voltage, Frequency, Current,

Power Factor, Temperature
Load Consumption, Dirt, Noise,
Vibration, Abnormal Odor, -
Tenninal '




Anuex-39 - 4

RECOMMENDED MAINTENANCE PERIOD AND ITEMS
 (MAJOR EQUIPMENT AND FACILITIES OF TREATMENT PLANT)

NAME OF EQUIPMENT

KIND OF INSPECTION

INSPECTION ITEMS

Transformer

Weekly Inspection

Insulator, Forcign Matter,
Vibration, Cooling Fan, Oil Level
Nitrogen Pressure, Humidity
Absorber, Oil Leakage, Water

" Leakage, Temperaturc of

Cooling Water_

Annual Inspection

- Appearance, Insvlator, Terminal _ E

Anti-shock Deviee, Cooling Fan

- Temperature, Relay, Valve,

Measurement of Insulation

' Rgsislance/Grounding Resist.
© Oil Level and Pressure, Gas

Detecling Relay, Cooling Water
Purity of Nitrogen, Insulalion
Test of Qil, Toal Oxidation Test of Qil

‘Motor

Daily Inspection

. Operation Status, Bearing,

Cooling Facility, Environment

Annual Inspeclion . -

Appearance. Bearing. Slip Ring

Flow Meter -

(Differential Pressure -

Annual Inspection

Appearance of Wiring, Piping,

" Transformer, Measurement of

Type) Insulation Resistance, =~
C * Air Relcase, Zero Point Adjust- o

_ ' o - ment. Span Adjustment Calibration
Level Meter * Annial Inspoction ' Appearance of Wiring, Piping,
{Pressure Type) o ' Transmitter, Measurement of

- Resistance, Air Release,Zero

- Point Adjustment, Span Adjustment, -

: o - Calibration
Level Meter Annual Inpection Appearance of Winng, Conneclor
{Elcctrode Tyvpe) | ' " Electrode, Relay Test

Pressure Meter

Annual Inspeciion

" Appearance of Wiring, Senser,

Transmitter, Measurement of

" Insulation Resistancé, Zero .

Point Adjustment, Span Adjustment,
Calibrdtion

Temperature Meter

Annual Inspection |

Appearance of Wiring, Senser,

_ Transmitler, Measurement of

Insulation Resistance, Zero :
Point Adjustment, Span Adjustment o
Calibration

pH Meter

Weakly Inspection

' Apperance of Wiring, Transmlltcr

Zero Point Adjustment, .

" 6-Month Inspection

~Span Adjustment, Calibration_. EE ' %
‘Appearance of Wiring, L g
- Connegtor

. Annual Inspection

Appearance of Wiring, Connecter,
Measvrement of lnsulation
Resistance

Turbidily Meter

© Dailv Inspection

- _Appearance of Lamp. Cleaner

Weekly Inspection

Appearance of Transmilier,

Zero Point Adjustment Debubbling Case



" Annex-39- 5§

RECOMMENDED MAINTENANCE PERIOD AND ITEMS
(MAJOR EQUIPMENT AND FACILITIES OF TREATME\!T PLANT)

NAME OF EQUIPMENT

KIND OF INSPECTION

" INSPECTION ITEMS

Turbidity Meter

Monthli- Inspection

Appcarana of Transmitter,
Zero Point Adjustment,
Calibration, Debubbling Case

6-Month Ingpection

Annual Inspeclion

_Appearance of Piping

Appearance of Piping,

: © Measurenient of Insulation Resistance

3 ~ Residual Chlorine Meter Daily Inspection . { Appearance of Metering Pump,
: ' ‘- Reagenl Volume, Cleaning
Weckly Inspection Overflow Tank.:
3-Month Inspection L App»arance of Transmitter,
' : - Zero Point Adjustment, Span Adjustmenl
. . : " Calibration :
6-Month Inspection " Appearance of Pi pmg,
o o _Connector
Annual Inspection Appearance of Piping, _
Consector, Measurement of
Insulation Resistance -
Indicator/Recorder Dailv Inspcection Appearance of Recorder, Pen, Ink
" ' 6-Month Inspection - Appearance of Moving Part,
: 1 : Sliding Part
L - \ -‘Annval Inspection . _Appearance of Piping, Connoclor
Mixing Chamber Annual Inspcction " Working Condition of Valve
C - Periodical Inspection .Crack of Concrete, Leakage,
_ I Lo (2-3vears) - Cleaning of Chamber
’i . Flocculation Basin ©* Annua! Inspection Working Condition of Valve,

Crack of Concrete, Leakage

Periodical Work (3-3vears)

" Cleaning of Basin, Painting

Sedinientation Basin

. (Horizontal Flo\\ T)pc) o

" 1-3 Month Inspection

" "Accumulating Condition of Sludge

" Annual Inspection

© Crack of Concrete, Clcamng

of Basin

: .Fll!CI'

'2-6 Month Inspection

Condition of Wall, Trough
Washing Drain, Cleaning,

L Dasrage of Surface Waler Washing

: ‘Annual lﬁsbéclion

Crack of Concrete, livesligation
of Filter Media, Movement of
.Filter Mcdia, Underdrain

- Periodical Work Supplement of Filter Media

(when 10% decrease in hight)
/Replacement of Filter Media

~ (10-20vears) -

‘Chlerination Facility
'AL Cylinder '

Daily Inspection

{3 times a dav)

. * Leakage, Appearance,
* Abnormal Pressure, Room
. Teniperature/Humidity

{once a déy)

Condition of Cylinder Fixing,

- Stock Volume

6-Month lnspoction

' Adjustment of Platform Weigh Scalc

- Annual Inspection

- Checking of Corrosion,
" Damiage of Facility, Checking of Hoist

Inspection of Cyvlinder
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RECOMMENDED MAINTENANCE PERIOD AND ITEMS
(MAJOR EQUIPMENT AND FACILITIES OF TREATMENT PLANT)

NAME OF EQUIPMENT

KIND OF INSPECTION

INSPECTION 1TEMS

Chlorination Facility
{Evapolator)

Daily Inspeciion

{3 times a day)

Abnormal Pressure, Abnormal
Temperature, Checking of Heater
Delivery Pressure of Circulating Pump
Temperaturetion Oil,

- Noise. Leakage from Gland

6-Month Inspection

Test of Moving, Pressure Tesl
of Piping. Gas Tube, Cleaning
of Filter

Annuval Work

Replacement of Watcr

Peniodical lmpccuon
{2-dvears)

Disasscmbling Cheek of
Piping/Gas Tube. Painting

C. Chlorinator

Daily Inspection

(3 times a day) |

Checking of Leakage, Meter,
Abnormal Pressure, Temperature of

* Heater, Waler Supply Pressure,

Confimnation of Feeding Rate

6-Month Inspection

Flow Meter Test JAdjusling

Deviee/ Alarm System

Annual Work Replacement of Filter Media .
~ Periodical Work _ Disassembling Check of Con!rol S)s(cm .
4 s o (3-5vears) Painting, ‘
D. Valve and Piping Daily Inspeciion : Appearance dand Mm'mg

- (3 times a day)

* Condition of Valve, Leakage,
* Moving Condition of Safety Valve,
" Qpening Indicator

" 6-Mauith Inspeclion

* Moving and Pressure Test of
"+ Emergency Shut OfT Valve/

Other Valves .

Annual Inspection

Moving Test of Safcty Valve,

- Disassembling Check of Isolation . -
- Valve of Safety Valve,Replacement -
- of Spiral Tube/Silver Plate of

Safely Valve/Receivi ing Fle\lble Pipe

. Periodical Wark (3-5vears)

"Painting

E Neutralization Facility

- Inspection in Operation

. Leak from Nculrall?allon TO\\crI
: Fraange, Flow Condition of

Caustic Soda, Damage and

Vibration of Piping, Abnomtal Noise
Elcctrical Current,

Temperature, Volume of

Lubricating Oil, Delivery Pressire

Dailv Inspection

Liquid Level of Caustic Soda

6-Month Inspection -

¢ Appearance, Corrosion, Damage
- ‘Appearance of

" Function of Pump/E\hausl Fan
" Tolal Operation Test

© Annual Work

' _Cleaning of Neutralization Tower -

' “Periodical Work (2-Syears)

" Exhaust Fan, Painting

Dis assembling Check of

© Qccasicnal Work
" {onoccasion)

Flushing of Necutralization
Tower, Measvrement of
Density and Tempcrature of
Caustic Soda
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RECOMMENDED MAINTENANCE PERIOD AND ITEMS _
(MAJOR EQUIPMENT AND FACILITIES OF TREATMENT PLANT)

" NAME OF EQUIPMENT - KIND OF INSPECTION " INSPECTION ITEMS

- F. Air Compressor Enspection in : .~ Abnormiat NNoise, Odor,
" QOperation ‘s’lbratmn Slackness of Belt,

Checking of Lubrication Qoilf
Delivery Pressure/Electrical
~ Curreat/Tempeeature of
_ : - Dehuniidifier/ Disconnection
@ o o L S _DfHealcrﬂ\‘oi'se&o'l‘B!owcn’
: ‘ : ‘ : . Leakage from Valve, Abnormal. -
' Noise of Air Chamber, Condition’

of After -Cooler Flow '

3-Month Inspection j .. Measurement of athe Dew -
o N : L "~ Point of Dehumidilier
- Clear Water Reservoir . ©* Daily Inspection : .+ Water Level, Water Quality,

" Protection Facility of Pollution,
- Flow Rate of Transmission

Monthly Inspection _ * Function Test of Leve!/Flow
C ' - Meter, Corrosion of Chlonne
: - Injection :
‘ e : Annual Inspection . : Crack of Comcrete, Funcllon Cond:hon :
- Yard Piping _ - Refer to the récommended miaintenance pcnod and items 1f transmission

/d:slnbutlon fac1hl\

\mintcna'nce Period and Items of Transmissio.nf_i)islribulion Facility

NAME OF EQU!PMENT KIND OF INSPECTION __INSPECTION ITEMS
~ Pipe and megs _ - Monthly Inspéction - Leakage, Manhole Cover,

: : : ) __ Road Condition
Annual Inspection _Valve, Valvc Chamber
Periodi¢al Cheek and Work Ground Water Leakage,

- . : {1-3vears) . Cleaning of Chamber

Pipe Bridge Monlhl) Inspccuon Lcakage, Cendition of Fence/
' ' Sign Board
- Pertodical Work {3-5vears) Painting
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INFORMATION MANAGEMENT OF
- 'WATERWORKS PIPELINE



‘ _Anne.\'~39 -

 INFORMATION MANAGEMENT OF WATERWORKS PIP_ELINE :

‘In order to improve the customer scrvice and to take prompt action against pipeline
accident it is nceessary to cstablish an Information Management Syslcm of Watcm orks

Pipclhine including management of drawi ings.
“The Information Management is divided mto two catcgoncs of dircct management: and

B mdlrcct management as shown in F;gure -1,

‘The Master -Plan providés detail Of Dircct Ménagcmént because this is'fc:ss_cntial of
management of pipeline including house conncetion and customer services.
1. SCALE OF DRAWING

chneraHy the scale of drawing is divided into thrcc catcgoncs of largc mcdmm and
'sma]l scale, as shown on Table-l -

Tabl_e-l - Example of Scale for'Pipeliné Drawing

- Large Scale 1/500 5 m of pipc 10 mm
- ‘ . 1/1000 _ 5mof pipé ~Smm
Mecdium Scale 172500 Smofpipc ~2Zmm
- 1/5000 ~ Smof pipc . 1 mm
Small Scale 1/10000 and under 5 mof pipe 0.5 mm and
' : under

2, _CLASSIFICATION OF DR’AWING AND LEDGER

The various kinds of dra\\ ings and ledgers are ncccssary for managcmcnl of pipcline,
: and cxamp]c is show n in Table-Z -

9



Annex-39 - 10

3 ‘Correction and Preservation of Drawing

" The drawing should be corrected periodically to keep accuracy of drawing for
- maintenance of the facility.

1} Organization - _ ) o
- ‘The organization for drawing correction work should be established to smooth -
- execution of correction w 0rl~.

2y _'FﬂmgofDra“mg _ ‘
' " There are three kinds of filing method of map locl.cr, micro film, and clcclromc

filing, the cach characteristics of filing is described in Table-3, Table-4 and
~ Table-5. :
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Figure-1 INFORMATION MANAGEMENT OF
WATERWORKS PIPELINE |

" INFORMATION MANAGE_MENT OF
WATERWORKS PIPELINE

N

INDIRECT

" DIRECT

" MANAGEMENT

CUSTOMER SERVICE

MANAGEMENT :

|

- MANAGEMENT OF -

APPLICATION FOR WATER
SUPPLY

' APPLIANCE OF WATER
- SYPPLY .

ACTIVITIES AGAINST
| COMPLAINT

" PLANNING OF WATER
"SUSPENSION

METERING, BILL
 COLLECTION

_ PUBLIC RELATION

SERVICE .

e vecd

MANAGEMENT OF
PIPELINE

MANAGEMENT OF FLOW
' PRESSURE, QUALITY

WORK

LEAKAGE PREVENTION

INVENTORY
MANAGEMENT

OTHER MAINTENANCE
WORK

DRAWING, LEDGER

MAINTENANCE OF -
- DRAWING

LEDGER OF PIPE, VALVE,
o . TAP

- CUSTOMER SERVICE

CUSTOMER INFORMATION

- . AS-BUILT DRAWING

OTHER DRAWING




(W

PLANNING OF PIPELINE
- NETWORK

. IMPROVEMENT OF
—{  PIPELINE NETWORK

ZONING PLAN

EXTENSION OF PIPELINE

REPLACEMENTY OF
" PIPELINE

IMPROVEMENT OF HOUSE
CONNECTION

. OTHER PLANNING

COUNTER MEASURE FOR
" EMERGENCY

COUNTER MEASURE FOR
EARTHQUAKE

COUNTER-MEASURE FOR
DROUGHT - -

OTHER COUNTERMEASURE

ENTERPRISE OPERATION

MEDIUM/LONG TERM
DEMAND FORECAST

PLAN OF FACILITY
IMPROVEMENT

PLAN OF; FINANCIAL
OPERATION

"OTHER PLANNING
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Example of Classification of Drawing and .Lcdge_r |

NAME .

Materials for Disaster

D_r_awmg, of Plpchne Drawmg of Larg_,e Scalc Drawmg (1/:}00)
x * House Connection - House Connection, Meter 3
Large Scale Distribution Pipeline, Fittings,
Pipeline Drawing " Detait of Pipe, Premise
(14500 < 1/1000)
Medium Scale ‘ Distribution Pipe, Fittings, :
* Pipeline Drawing Major Building (1/2500 - 1/5000) -
~ Small Scale . ‘Raw Water Intake, Treatment Plam
. Pipeline Drawing 'Clear Water Reservoir,
; “Fransmission Trunk Main
Distribution Trunk Main
. {1/10000 - 1/50000)
Others - Planned Pipeline, Old Pipeline
~ Pipe Bridge, Cross Section on-
- Railway Crossing, Drawing of
Pressure Distribution, Drawing of -
Leakage Distribition, Drawmg of
. o Pipe Occupation :
" Records Number of Pipe, Type of Pape,
. : : .. Diameter, Funclion ,Valve Operation
Ledger of Fittings "~ Ledger of Valve Valve, Drain Valve, Air Valve
: © . Pressure Reduclion Valve
Ledger of Hydrant - ¢ Fire Hydrant
‘Ledger of Monitoring  Flow Meler, Pressure Meter
N L Others Pump, Pipe Bridge
Ledger of Customer Ledger of Customer _ Appliance, Name of Customer B
: Others - Installation of Receiving Tank
- Record of As-built Drawmg of  Statusof Compleuon '
Information Pipeline - L
' Daily Report of ' Progress of Construction
Construction o i
" Daily Report of Work Item
Maintenance - .
- Pressure Record Pressure Measurement Dala
Flow Record ‘Flow Measurement Data _
- Water Quality Water Quality Measurement Data:
Record: | L . '
Record of Accident  ~ Coritents of Accident, Activitics
: " . Record of Disaster . Contents of Disaster, Cobntenneasuie
© Others - Ledger of Fixed - Status of Fixed Assels :
Ledgerof Tools and  Storage Status of Tools - and

Materials for Disaster
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Tab3 . MAPLOCKER AND CHARACLERISTICS

CHARACTERIST ic

.-_Easy movement and replaceinent
. Large spacc is nccessar}'
Ma‘p Lockcr a. Easy retricval _

Hangcr F oldcr a
b
a

(C)imdcr) b. | Large spacc is nccessary
a
b

Map Locker . Small spacc is cnough
o (Cabmcz) . iRclncval nceds time

Table-d  TYPE OF MICROFILM AND CIIARACTERISTICS

Roll hlm

_Mapis r_ctncvcd.m time sequence

a.
_ L b. - Retreval is in -efficient
Aperturc Card a. Large space is necessary
Microfiche a. Large number of map can be stored
Table-5 COMPARISON BETWEEN MICROFILM
AND ELECTRONIC FILE

Type Record N Ph'otograph : Elcctnc Slgnal

Mcdia Photograph Film Optical Disk
Operation  Retricval Speed . _Slow _Tast

Retrieval Method Limited Numerous Mcthod can

_ be applicd

Hard copy High Price Low Pricc .

Less-space ability -~ Effective . Highly Effective. -
Others Long Term Storage . Semi-permanent About 10 yeais

' : (permancnt for copied

L -~ data)
Mapping Sysiem leflcult for on-line " Fasy for on-linc

opcrauon - ' operation
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