6.6.4 Summary of Problems Identified

Following problems are identified through site visiting and interview with community people in
sample AMDs with respect to facilities and O&M:

e Inventory of community water supply system, which would be basic information for
O&M is not properly organized or kept in record systematically.

e  Condition of existing facilities and situation of O&M are different from site to site. In
well-managed AMDs, minor technical problems are smoothly recovered by revenue of
water charge or occasional contribution by users. On the contrary, in poorly-managed
AMDs, there were many cases that troubled or damaged facilities were unsolved and not
repaired. It is necessary to exchange information and know-how among WUO leaders to
learn lessons from case studies in other AMDs.

o  Water quality does not seem to be checked at regular intervals as long as the Study Team
interviewed at the site.

e It is important to select appropriate pump, pipe materials and pipe diameter according to
its specific condition in planning and design stage. However, uniformly-designed
facilities are introduced in many AMDs, without consideration of specific conditions such
as geographical features, demand, etc. For example,:

- Intake pump without water level switch is burnt down by idle operation when
water level drops down.

- Where pump head is not enough, booster pump without water level switch is
additionally installed in midway of transmission lines. It causes damage in
pump by idle operation when water level drops down.

- In some AMDs, PVC pipes are exposed above ground. PVC pipes are easily
deteriorated under exposure of ultraviolet ray and it would be a cause of leakage
or pipe damage.

- Earth covering of GIP/PVC is not always sufficient to stand against vehicle load,
where pipe is crossing roadway.

e  Further, through the review of existing manuals of O&M for water supply systems
provided by counterpart, following aspects are confirmed:

- There is a sort of a set of standard manuals for operation and maintenance of

water supply system prepared by the central government.
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- This set of manuals is intended to cover general aspects of operation and
maintenance of water supply systems, including facilities of PDAM (not limited
to community water supply systems).

- This set of manuals is to be recommended to revise and to edit according to the
local condition of each community.

- Contents of manuals would be interpreted as they are rather too advanced and
too technical for villagers who are responsible for daily operation and

maintenance.

6.7 UFW Survey

In this section, the terms of NRW and UFW are defined as follows:
o  NRW consists of UFW, meter error and unbilled authorized consumption.

e UFW is lost water volume through leakages or consumption by illegal connections.
e Unbilled authorized consumption such as water for fire fighting or use in public park can
be negligible in these survey areas because the series of UFW survey were conducted

within limited areas.

6.7.1 Outline of the UFW Survey

(1) General

A series of UFW surveys have been conducted at the 7 selected areas in the Study Area as
shown in Table 6.7.1 and its location is shown in Figure 6.7.1. These areas were selected
through discussion among officials concerned in the Study Area. The main objectives of this

survey are:
e  To comprehend actual situation of UFW in the Study Area.

e To pursue technology transfer on UFW survey and data analysis through on-the-job

training for PDAM staff concerned.

This UFW survey was categorized into following 2 types, according to actual site condition.
e Isolated Survey:

In case there are not too many inlet pipes or customers in the survey area, survey area was

hydraulically isolated to measure system input volume or consumption in the survey area.



e Non-Isolated survey:
In case it is not feasible to complete hydraulic isolation work within limited time frame
but considered to be important area in terms of comprehension of actual situation of UFW,
the survey was focused on detection of leakage, its type, number (frequency per km) and

OJT (on-the-job training) for leakage detection work in such area.

Table 6.7.1  General Feature of Selected Areas for UFW Survey

Selected Area for UFW Survey | Number of ITen_gth 9f Major Pipe Type of Major Land Period of Survey
Distribution . Survey
Customers Pines (km Material Method Use
Responsible PDAM Site pes (km) From To
Wirokarten 188 2,120|PVC Isolated Residential |5 December, 2006 |20 December, 2006
Yogyakarta Malioboro 773 5,450|PVVC, AC, Gl |Non-Isolated |Commercial
Banteng” 352 2,760|PVC, AC Isolated Residential
Isolated Residential,
Sleman Pakem 216 8.100/PVC Aaricultural |29 May, 2007 |26 July, 2007
Perum GTA 437 5,090|PVC Non-Isolated |Residential
Bantul Plam Sewu 154 1,840|PVC, AC Isolated Residential
Imogiri 195 10,420|PVC, AC Non-Isolated |Agricultural
Total 2,315 35,780
Note:

- Banteng is located in Sleman Regency but serviced by PDAM Yogyakarta
—  Wirokartan is located in Bantul Regency but serviced by PDAM Yogyakarta

7 locations in the Study Area (4 isolated survey areas and 3 non-isolated survey ares) were
selected for UFW survey based on the discussion with counterpart staff.
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(2) Special Considerations for OJT

15 staffs from PDAM Yogyakarta participated in NRW survey conducted during the period of 5
December, 2006 to 20 December, 2006 (hereinafter referred to as the “1st Survey”). 17 staffs
participated in another survey conducted from 29 May, 2007 to 26 July, 2007 (hereinafter
referred to as the “2nd Survey”), 7 from PDAM Yogyakarta and 5 each from PDAM Sleman
and PDAM Bantul. In order to facilitate smooth implementation of survey as well as to ensure
effective technology transfer, special attention was paid to staff assignment or survey scheduling
so that the staffs who had already experienced the 1st Survey could give necessary orientation
or direction to those who newly participated from the 2nd Survey.

6.7.2 Methodology

A series of the NRW survey was conducted in accordance with the procedure shown in Figure
6.7.2.

Database
Construction

A

> Data Analysis

Household Survey

4

Selection of Area
to be Surveyed

Error Test for

Water Meter

Flow Measurement Flow Measurement
(Baseline) (After Repair)

* Inlet volume of the survey site
* Meter reading of individual

household

Leak Detection

* Inlet volume of the survey site
* Meter reading of individual

household

.

Leak Repair

Figure 6.7.2 Procedure of the Survey

Upon selection of the survey areas, household survey was conducted to confirm family size
(number of people in household) through door-to-door survey. In addition, field investigation
was conducted to confirm exact locations for distribution pipes or valves since detailed and
precise drawings for the distribution network system were not available at PDAM offices
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concerned.

After above-mentioned preparation works, location for ultrasonic flow meter installation was
determined to measure water flow into the survey site for 24 hours. Meter reading for water
meters for individual house connection were conducted one by one to measure total water

consumption in the survey site

6.7.3 Result of Survey

(1) Household Survey

Table 6.7.2 outlines the result of household survey. According to the result, there are totally
2,315 households out of 3,186 or 73 % of total
households receive water supply service by PDAM. Other households, which do not receive

3,186 households in the selected 7 areas.

PDAM service, obtain water from private well in general, especially in Wirokarten or Imogiri.
The number of households supplied by PDAM would potentiall be less that 73 % in fact
because there are some houses which register PDAM service but does not use PDAM water.

Table 6.7.2  Result of Household Survey
Number Effective Number of Average PDAM
Region Area Name of Answer PDAM Family Service
Household Customers Member Population
Isolated Area
Sleman Pakem 287 213 216 (75%) 4.1 885
Yogyakarta Banteng 376 118 352 (93%) 3.8 1,337
Wirokarten 296 80 188 (63%) 4.1 758
Bantul Plam Sewu 183 103 154 (84%) 3.8 585
Sub Total 1,142 910 (79%) 3.9 3,565
Non Isolated Area
Sleman Perum GTA 450 437 (97%)
Yogyakarta | Maliobolo 863 773 (89%)
Bantul Imogiri 731 707 195 (26%) 3.9 760
Sub Total 2,044 1,405 (69%) 3.9 3,565
Total Seven Areas 3,186 2,315 (73%) 3.9

(2) Meter Accuracy Test

A number of water meters for individual customer dates back more than 10 years since its
installation and they are still in use, without calibration, repair or replacement. In order to
check accuracy of water meters, a series of meter accuracy test was conducted picking up 168

customer’s water meter randomly from selected 7 areas. An electromagnetic meter and a



Woltmann-type meter, whose accuracy were officially certified in Japan, were used for the
meter tests. Out of totally 168 meters, test measurements were conducted for 24 consecutive
hours for 28 meters and remaining 140 were tested in shorter time. In test measurement, test
meter was installed immediately after the objective meter to compare the value indicated in
respective water meter. Table 6.7.3 summarizes the outline of the result of the accuracy test.
According to the test result, more than 40 % of tested water meter have over 10 % of

measurement error.

Table 6.7.3  Meter Accuracy Test

Indicated Value (value of 24hrs measure Limited time measure Total
test meter set as 100%) Samples % Samples % Samples %

~49.9% 5 18% 8 6% 13 8%
50%~89.9% 1 4% 11 8% 12 %
90%~109.9% 10 36% 87 62% 97 58%
110%~149.9% 7 25% 10 7% 17 10%
150%~ 1 4% 19 14% 20 12%
Reversed Fitting 1 4% 1 1% 2 1%
Outlier 3 11% 4 3% 7 4%

Total 28 100% 140 100% 168 100%

*”Reversed fitting” was shown negatively value

*”Qutlier”” was more over the 1000% value

(3) Measurement of System Input Volume

In order to know the volume of water flowing into the selected survey area, a series of flow
measurement were conducted in the 4 isolated survey areas. The measurement were
conducted at before and after leak repair to know baseline condition of UFW and effect of leak
repair work. An ultrasonic flow meter was used for this measurement. The results of the
measurement are summarized in Table 6.7.4 and Figure 6.7.3.

Table 6.7.4  Flow Measurement Result

Area Study Area Name Inlets\/olume Average Flow Minimum Flow
(m’/day) (Itr/sec) (Itr/sec)

Pakem before 834.86 9.62 8.69

Sleman .
(SP, 4 inch) after 667.75 7.69 6.50
Banteng before 441.23 5.10 3.00
(ACP, 4 inch) after 393.48 4.55 2.18

Yogya -

Wirokarten before 104.92 1.21 0.43
(PVC, 4 inch) after 99.42 1.15 0.27
Bantul Pelam Sewu befor 165.92 191 0.92
(ACP, 3 inch) after 89.59 1.03 0.37
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Figure 6.7.3 Variation of Flow in Isolated Areas

(4) Meter Reading for Customers
A series of meter reading for individual customer were carried out to measure actual
consumption in 4 isolated areas. The result of meter reading is summarized in Table 6.7.5.

Table 6.7.5  Result of Meter Reading

Numb Per Capita Supplied Estimated

s umber Working Consumption | Consumption Population stimatex
urveyed Area of Meter (m3/day) (m3/capita/ . . Consumption

Customers Y in working (m3/day)

day) meter
Sleman Pakem 216 | 196 (90%) 95.2 0.261 364 230.98
Banteng 352 | 269 (76%) 308.1 0.278 1,108 371.68
Yogyakarta -

Wirokarten 188 | 142 (75%) 68.5 0.113 606 78.12
Bantul Plam Sewu 154 78 (50%) 56.2 0.136 413 79.56
Total 910 | 685 (75%) 528.0 0.212 2,491 ===

(5) Baseline Condition of NRW
In general, UFW can be estimated on the basis either subtracting estimated consumption from
total system input or nighttime minimum flow. In this survey, the former basis would be more

appropriate to estimate UFW because of following reasons:
e  There should be many houses in the Study Area which have water tank so that they can
store water with keeping open their water tap in nighttime.
e  Therefore, nighttime minimum flow would not necessarily represent amount of UFW.

Table 6.7.6 outlines the amount of UFW in each survey area.




Table 6.7.6 UFW in Survey Area

. Lost Volume
Sys\t/illn;ln;put CE::lTr:t:iin Estimated Based on Meter Estimated Based on Nighttime
Target Area for NRW Survey P Reading Minimum Flow
a b c=a-b c/a d d/a
m3/d m3/d m3/d m3/d

Sleman Pakem 834.86 230.98 603.88 72.3% 750.81 89.9%
Yogyakarta |Banteng 441.23 371.68 69.55 15.8% 259.20 58.7%
Yogyakarta |Wirokarten 104.92 87.12 17.80 17.0% 37.15 35.4%
Bantul Pelam Sewu 165.92 79.56 86.36 52.0% 79.48 47.9%

Total 1,546.93 769.34 777.59 50.3% 1,126.64 72.8%

According to the above table, average UFW in the 4 selected areas is 50.3 %. In addition,
meter error was assumed to be 4.0 % based on the result of meter accuracy test. Figure 6.7.4

shows breakdown of NRW in the survey area.

—! Billed Volume
(45.7 %)
Inlet Volume
(100.0 %) ] Meter Error
(4.0 %)
NRW
—| (54.3 %)
UFW (Leakage, Illegal Connection, etc)

(50.3 %)

Figure 6.7.4 Baseline Condition of NRW and Its Components in Survey Area

(6) Leak Detection

A series of leak detection works were also conducted in the selected isolated areas. Leak
detectors or stethoscopic bars were used for this detection works, with a special emphasis on
technical transfer for its use through OJT as the detection work with this kind of instruments
requires certain amount of skill or experiences.  The detection works had to be conducted
during midnight to avoid interference caused by noise, generated by traffic or residents’ daily
activities including their water use in and around survey area so that the PDAM staff could
identify sound of leakage among various kind of noises easily.

The leak detection works were carried out, covering 2,511 of service connections and totally
35.78 km of distribution pipes. Through this detection works, illegal connections were also
identified in some areas. Table 6.7.7 and Figure 6.7.5 summarizes the result of leakage

detection works.



Table 6.7.7

Result of Leak Detection Work

Numb Total Leakage Identified on Freauency of Illegal Connection
Survev Area ug} er Length of . ] Leakage per km |
d Customer | Distribution | i c service | o | (Numberof | '9€ntT | g
Pipe (m) -bution onnection Leaks / km) ied
Pakem 216 8,100 18 22 40 4.9 1 0.4%
Sleman

Perum GTA 437 5,090 --- 8 8 1.6 -- 0%
v Wirokarten 188 2,120 - 10 10 4.7 1 0.5%
°kga3:a Banteng 352 2,760 5 17| 22 8.0 1] 03w
Maliobolo 773 5,450 6 39 45 8.3 1 0.1%
Bantul Plam Sewu 154 1,840 2 10 12 6.5 1 0.6%
Imogiri 195 10,420 4 18 22 2.1 1 0.5%
Total 2,315 35,7800 35 124 | 159 4.4 6 0.2%
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1%
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Service Connection 78%6
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Figure 6.7.5 Breakdown of Leakage in Survey Area

Considering actual conditions, the major causes for leakage in survey area could be followings:

e Sleman area:

High pressure at end part of distribution area caused by extreme difference of elevation.
e  Yogyakarta area-

Aged pipes and fittings.

e Bantul area

Damage caused by recent earthquake disaster.

(6) Effect of Leakage Reduction
In general, leak detection and repair work would have significant contribution for reduction of

UFW if take a look at the past similar case studies.

result of UFW before and after leak repair work in the selected 4 isolated areas.

Table 6.7.8 and Figure 6.7.6 show the




Table 6.7.8  Effect of Leak Detection and Repair on UFW Reduction

Inlet Volume Estimated UFW Reduced UFW (%) Reduced
Before After Consumption Before After UFW Before After UFW
Survey Area 3 3 3 3 3 3
m°/day m °/day m °/day m °/day m °/day m °/day % % %
a b c d=a-c e=h-c f=d-e g=d/a h=e/b i=g-h
Sleman Pakem 834.86 667.75 230.98 603.88 436.77 167.11] 72.3% 65.4% 6.9%
Yogyakarta |Banteng 441.23 393.48 371.68 69.55 21.8 47.75] 15.8% 5.5%) 10.3%
'Yogyakarta |Wirokarten 104.92 99.43 87.12 17.8 12.31] 5.49 17.0% 12.4% 4.6%|
Bantul Pelam Sewu 165.92 89.59 79.56 86.36 10.03 76.33] 52.0% 11.2% 40.8%
Total 1,546.93 1,250.25 769.34 777.59 480.91 296.68| 50.3% 38.5% 11.8%
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Figure 6.7.6 Effect of Leak Detection and Repair on UFW Reduction

By detection and repair work for leakage, UFW in the 4 selected isolated areas could be reduced
from 50.3 % to 38.5 % or approximately 300 m*/day, which is equivalent to more than 100,000
m3/year. A program of leak reduction should be focused in future master plan formulation
stage.

6.7.4 Future Task

Through this survey, many cases of leakage caused by damaged distribution pipes have been
identified in the selected survey areas. This indicates that the major factor for or the cause of
UFW would be a leakage. Therefore, water supply providers such as responsible PDAMs or
concerned officials should be more aware of the importance of finding an efficient way of leak
detection and repair, to save limited water resource or cost relating to water supply. In order to
carry out leak detection and repair effectively and efficiently, following issues should be

considered:
e  Setting up organization/department for UFW Reduction, especially for leak detection and



repair work.
e  Setting up special program for UFW reduction, such as:
- Formulation of step-by-step approach with a concrete numeric target.

- ldentify priority area for UFW reduction.

e  Securing sufficient budget for UFW reduction.

e Formulation of effective training program and its implementation.

e Construction, arrangement and maintenance of database for existing drawing so that
officials concern can refer correct existing drawing at any time.

e Creating standard method of work flow for leak detection and repair work in order to
facilitate quick and smooth operation.

However, at present, the PDAMSs concerned in the Study Area do not have sufficient budget,
equipment or human resources to formulate and to implement necessary countermeasures for
UFW reduction. For the above reason, the PDAMSs require assistance in terms of procurement
of necessary equipment or training for UFW reduction program. As for the necessary

equipment for UFW reduction, at least following items would be required:
o Leakage investigation devices:
- Sounding sticks

—  Leak detector
- Leak noise correlator/logger
- Metal pipe locator

e  Flow measurement devices:
- Handheld test meters (for testing meters for individual customer)

— Portable ultrasonic flow meter

6.8  Results of Water Quality Analysis

Water quality survey for water sources and drinking water was conducted in this Study in order
to comprehend the outline of the quality of water supply service in the Study Area. Sampling
points were selected based on the discussion with the counterpart staff so that the results could
represent and reflect general trend and actual condition as much as possible. Analysis items
were in accordance with the guidelines for Indonesian drinking water.

As for the survey for water sources, totally 52 samples were picked up from existing major
water sources (50 samples from deep wells, shallow wells and springs) and 2 samples from the
Progo River (one sample each at dry condition and wet condition). As for the survey for
drinking water quality, 11 samples from the outlet of water treatment plants and 49 samples
from water tap for individual connections.

6.8.1 Results of Water Quality Analysis of Water Sources



A series of sampling activities carried out for 39 PDAMs and 11 Community Water Supply
Systems from December 2006 to February 2007. In addition, for Progo River as candidate for
the source of Bulk Water Supply Project, the samplings were carried out twice of December
2006 and January 2007.

(1) Existing Water Sources for PDAMs and Community Water Supply Systems

The number of sampling points for existing water sources is 50. 39 of them are for the
PDAMSs and 11 points are for the Community Water Supply Systems. Figure 6.8.1 shows the
location of sampling points for water sources of PDAM Yogyakarta. Figure 6.8.2 and 6.8.3 are
for PDAM Sleman and PDAM Bantul.

The analysis results of water sources for PDAMs are shown on following Table 6.8.1 and that of
Community Water Supply Systems are on Table 6.8.2. Sampling locations for community
water supply systems are show in Figure 6.8.4.

Summary of the results for PDAMs is as follows:
e  Coliform were found in every shallow well and many deep wells

e In 13 water sources, values of Iron exceed the standard of drinking water

e In 23 water sources, values of Manganese exceed the standard of drinking water.
e In many sources, values of Colour and Turbidity exceed the standard.

e  Water of all sources are in alkaline state (pH is over 7.0)

Summary of the results for Community is as follows:
e  Coliform were found in every source except one deep well

e Ina water source, value of Iron exceeds the standard of drinking water
e In 3 water sources, values of Manganese exceed the standard of drinking water
e Inall sources, values of Colour exceed the standard



Figure 6.8.1 Location of Sampling Points for Water Sources of PDAM Yogyakarta






Figure 6.8.3 Location of Sampling Points for Water Sources of PDAM Bantul



Table 6.8.1

Results of Water Quality Analysis for Water Sources of PDAMs (1/3)

Ho. CAF7-1 W2 GW-3 GW-4 GW-5 GW-6 GW-7 GW-3 GW-9 GW-10 GW-11 W12 GW-13 Standard Value
BR1 B4 Bl JTongkang H3 Hé Hio Kl Ea EG1 Tkl Waden!  Bedoyo Besil Indonesia WHO
Code, Name/Location Ouideline
Yogyakarta | Vogyakarta | Yogyakarta | Yogyakarta | Yogyakarta | Yogyakarta | Yogyakarta | Yogyakarta | Yogyakarta | Yogyakarta | Vogyakarta | Vogyakarta | Yogyakarta | Drinking | GV ACT
Type(*a) oW oW oW W oW oW oW DWW oW oW Spring W W Water + (") ¢ ("D
Coordination iLatitude{ddm'ss's) S0745457 | SOT4S202 | SOTA4220 | SOT4456T | SOT43I44 | SOTATLSS | SOT4I0LD | SOT4SIPY | SOT4T4E63 | S0TMP056 | SOTIFI4T | SOTINO02 | SOT4AUSTO
Longitude(dddmm'ss's) | E1102042% | E110°20%263 | E11019'552 | EL1022183 | E11023572 | 11025247 | E11022261 | E11022530 | E11023193 | E1102344% | EL1026243 | E11025529 | 11024568
Elevation () 137 150 163 163 736 737 732 171 152 117 916 502 05
Date of Sampling 06.02.07 06.02.07 06.02.07 06.02.07 06.02.07 06.02.07 06.02.07 06.02.07 06.02.07 06.02.07 16.01.07 06.02.07 06.02.07
Ttem Hotation Uit
Colifarm CT | MPHAODmML 0 0 B
Escherichia E-coli | MPH/100mL 0 0 N
Coli i b
Arsenic As mgl 0.0000 0.0000 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000) 001 001 -
Flouride F mg/L 0.270 0.0s0 0120 0.350 0110 0.140 0.080 0.060 0.0s0 0.140 0.070 0.2%0 0220 15 15 -
Hitrate HO5 mgl 03 12 25 25 26 09 12 07 04 16 25 11 0g| 0 isorm i -
Hitrite HOy mgl 0.010 0.004 0.007 0019 0.002 0.005 0.004 0.009 0.004 0.006 0.005 0011 00| 3 k] -
Sodium Ha mgl 173 00 220 2.2 73 310 409 03 76 451 729 162 243 200 - 200
Potasium K mgl 1042 1039 1150 150.1 1099 1029 1150 949 1290 1723 2432 762 1573 - - -
Temp. T i 220 220 720 90 220 220 220 90 90 200 720 60 70 - - -
Eéi:?i:lumy EC m3im 250 60 260 42.0 450 720 520 00 20 470 240 00 ol - - -
Alkalinity (as CaC03) (mg/L) 226 7389 723 65.2 2182 269 237 63.5 532 953 93 640 523l - - -
Colar TCU : I: 140 140 11 - 15
Tutbidity HTU 1] 33 5 - 5
Taste dilution 25 - - -
Odour dilution oo 50 10 - - -
pH 23| 6585 - -
Total
Dissolved TDS mgil 900 900 900 7210 7220 1313 2400 1500 1500 700 1123 1105 1456 | 1,000 - 1,000
Solids
:I:z:mss (CaC03) mgil 762 72.4 736 11532 26.4 54.4 102.4 762 200 976 704 656 762 | 300 - 00
Caleium Ca mgil 6.0 08 120 3132 124 176 192 120 124 124 - - -
Magnesium Mg mg/L 34 29 6.2 6.7 48 38 - - -
Sulfate 504 mgil 348 05 74 1100 345 75| 250 - 250
Chlotide 1 mgiL 723 126 a5 27| 250 - 250
Iron Fe mgil 030 0.07 032 003 03 03
IManganese Idn mg/L : 0007 0000 0,070 oooo| 01 04 i 01
Coppet Cu mgil 01 02 02 01 00 01 01 1 1
Zine Zn mg/L 04 01 01 04 0z 03 oo 3 - 3
g;:;::zea Do mg/L 55 47 39 61 5 58 6.4 45 53 78 70 26 86| - . .
Phenole Compound mgil 0.002 0.000 0.002 0.002 0.003 0.002 0.000 0.001 0.000 0.003 0.001 0.002 oom| - - -

(*1): Guidelin Value in "WHO Guidelines for Drinking-Water Oualify -DRAFT-
(*2) . Accepiabie Value in "WHO Guidelines for Drinking-Water Culity - DRAFT-
(*3): Guideling Value for shovi-ferm exposure in bofile-fod infants

(%) Type of Water Source : SWmeans Shallow Well, DWW means Deep Well
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Table 6.8.1

Results of Water Quality Analysis for Water Sources of PDAMs (2/3)

Ho. 14 15 FA-16 FA-17 18 FA-19 GW-20 GW-21 FA-22-B 23 FA-24 25 A28 W27 Standard Value
SB22 SB09 3B10 . SB04 3B31 SB2E . WHO
Code, NamofLosation Tuk Dandang Surondadi | Blimbinean | Kramen 2DEDL Sidomoyo 2E33 Nogotito JL Kakap Krsgan Eregan | Cupuwatu Ringin Sai 2E24 Indonesia Chridetine
Sleman Sleman Sleman Sleman Sleman Sleman Sleman Sleman Sleman Sleman Sleman Sleman Sleman Sleman Drinking i GV ACY
Type(*a) Spring oW oW oW W W oW oW oW oW W W oW oW Water © (") ("D
Coordination | Latitude{dd'rm'ss's) 50742303 SO73E3TE | S0T40ET0 ¢ S074535'% o SO0VATALD  S0TA4002 | S07A220% ¢ S0T4N1de | SOTA4A12 ¢ S07A4112 | oSO07ALN0S ) SOTEE'2E'E | SO074404% | 507403
Longitude(ddd mr'ss's) E11021'47'0 ¢ E11023'25'9 § E110'18'40'0 ¢ E1101 7449 | E110'19'07'2 ¢ E11019'43% | E110'19°48'] ¢ E1L020'58'5 | E110'24243 ¢ E110'25'43'2 | E11025'40% ¢ E110°27'06'4 | E110728'37'2 ¢ E110°27'56'1
Elevatiot(i) 221 477 241 128 o] 168 213 148 47 106 105 134 57 389
Date of Sampling 201206 201206 201206 201206 16.01.07 201206 201206 201206 020207 02.01.07 02.01.07 02.01.07 020207 02.01.07
Ttem Hotation Uit
Coliform T MEH/00mL i i i i B
o B e ghmmiime e e dm diowmen ; 0 -
Atrsenic Asg mg/L 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0l -
Flouride F mg/L 0.0z0 0170 0.120 0.120 0.0z0 0.120 0.0z0 0.100 0.140 0.650 0.700 0.190 0110 1.5 -
Hitrate Ny mg/L 23 1.5 13 1.5 05 20 11 18 05 10 22 28 0 . 00+ -
Hitrite Ny mg/L 0.005 0.004 000z 0.003 0.007 0.006 0.001 0.008 0oy 000z 0.006 0.007 0.024 0.000 3 3 -
Sodivm Ha mg/L 452 732 1142 1010 6.0 450 440 BEA 153 60.2 914 410 178 653 200 - 200
Potasivm K mg/L 145 16.5 245 283 260 210 230 232 B0.8 194 271 194 1099 233 - - -
Temp. T o 270 240 290 280 300 290 280 280 290 280 250 290 290 280 - - -
Eézcr:lhditi:ltivity EC mSim 190 187 250 674 369 281 270 380 270 310 254 200 320 371 - - -
Alkalinity (as CaCO3) (mg/L) TTh TES 2023 2716 166 1007 ] 1284 TEE 1100 TTh 573 752 1284 - - -
Color TCU i3 00| 15 - 15
Tuthidity HTU | : n 0.4 07 17.0 152 5 - 5
Taste dilution oo oo 50 oo 13 25 oo 100 oo oo 13 oo - - -
Odour dilution 25 40 50 100 10 100 200 20 13 40 25 40 - - -
pH 73 Th 7E 7E 72 77 73 77 70 7o 25 7T 6585 - -
Total
Dissolved TDS mg/L 1040 042 4150 1793 1509 1559 1439 1007 1409 2567 14232 1073 1672 1512 1,000 - 1,000
Solids
;::jness (Calios) mg/L 512 344 166.4 1600 1072 672 70 64.0 752 544 502 432 6.4 T4 00 - oo
Caleium Ca mg/L 06 20 143 144 128 108 108 24 104 Th 180 - - -
Magnesium Mg mg/L 38 07 144 29 6.2 6.2 06 43 - - -
Sulfate B0y mg/L T80 730 250 1080 ] 950 32350 315 250 - 250
Chlotide 1 mg/L 733 733 234 106 6 1000 1533 472 544 250 - 250
Tron Fe mg/L 007 ot 0.04 : 024 0.06 03 03
Manganese Mn mg/L 001 00z : 03 91 009 i 005 000 0y 0229 01 04 o0l
Copper Cu mg/L oo 01 01 01 oo oo oo 01 03 01 1 1
Zine Zn mg/L oo 0z 01 0z 01 03 0z 01 01 01 0z 01 3 - 3
g;:;::zea Do mg/L 20 6.1 43 40 53 97 66 4 53 4z 43 83 44 69| - - -
Fhenole Compound mg/L 0.000 0.000 0.000 0.001 0.001 0.000 0.001 0.000 0.003 0.000 0.000 0.001 000z 0.000 - - -

(*I): Guidelin Value in

"WHD Guidelines for Drinfing-Water Cualiyy -DRAFT-
(*2):Accepiable Value in "WHO Guidelines for Drinfing-Water Calify - DRAFT-

(*3): Grideline Value for shovi-form exposure i botile-fod infants
(%) Type of Water Source : SWmeans Shallow Well, DWW means Deep Well
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Table 6.8.1  Results of Water Quality Analysis for Water Sources of PDAMSs (3/3)

Ho. W22 GW-29 GW-30 GW-31 W32 W33 W34 GW-35 GW-36 W37 GW-38 G739 Standard Value

. Pumberbatikars Krandohan1 § Faliputih-1 Sezgezzan Kasihan-2 ‘I:::J;};; T(:i:tlm;mrti Tiﬁs;;o R:i?rfﬁ i War:::]oyo Banguntapar Ba;;u:n';;n;x Indonesia Gm“:j]jc.)ne
Code, Name/Location g i g

Bantul Bantul Bantul Bantul Bantul Bantul Bantul Bantul Bantul Bantul Bantul Bantul Drinking | GV ACY
Type(*a) oW W oW oW oW Fiver W W Spring W oW oW Water (") . ("D
Coordination Latitude(ddmm'se's) 30754270 50752393 S07S1023 | SO0T49203 | SOT46133 | SOT4P244 | S0TSTI0T | SOTS2442 | SOTS4SEI | S0T4PIIT | SOTARITL | SOTSIU0E
Longitude(dddmm'ss's) | ELI020271 | E11020933 | E1100052% | ELID2055 | EII0R0583 | EID'14030 | ELID1526 | E1I093372 | E11029158 | 11029005 | E1I024505 | E11000439
Elevation (a)) 6 52 66 7 129 52 £ 57 169 101 116 57
Date of Sampling 05.01.07 05.01.07 05.01.07 05.01.07 05.01.07 05.01.07 05.01.07 09.01.07 09.01.07 09.01.07 09.01.07 05.01.07
Ttem Hotation Uit

Coliform CT HPHL0mL | i i i i B
Ecsoci_lencma E-coli HEH/100mL 0 0 . ; 0 2 1] 1] -
Arsenic As mgil 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000| 001 001 -
Flouride F mgil 0.460 0.760 0390 0290 0320 0.120 0.420 0340 0.470 0.340 0.660 0330 15 L5 -
Hitrate HO5 mgil 13 1.4 1.4 02 07 12 12 16 25 39 26 16| 30 000 -
Hitrite HOy mgiL 0.007 0.009 0.006 0.007 0.003 0.010 0,002 0014 0014 0017 0.063 oooy| 3 k] -
Sodium Ha mgil 1574 237 6.3 233 1057 62.1 912 240 93 793 112.4 1543 200 - 200
Potasium K mgil 363 32 0.4 6.1 1032 72 a4 9.1 163 250 23 200 - - -
Temp. T o] 00 9.0 280 280 9.0 90 90 90 90 310 00 00 - - -
Eé‘;:;‘i:lmty EC m3im 200 500 495 490 56 220 90 410 585 380 590 g0l - - -
Alkalinity (as CaC03) (mg/L) 360.4 1220 126.1 1737 1439 117 1712 156.5 3093 1122 1537 i ] - -
Color TCU 15 - 15
Tutbidity NTU : i ; . 5 - 5
Taste dilution 00 50 13 50 25 13 00 00 10 10 00| - - -
Odour dilution 25 00 40 13 00 40 10 00 10 13 00| - - -
pH 79 71 73 74 24 79 21 79 - -
Total
Dissolved TDS mgil 3500 7300 7300 2590 1720 1370 1700 1130 750 1720 2460 3200| 1,000 - 1,000
Solids
Total (CaC03) mgil 1248 1473 1520 110.4 1002 1136 1344 976 110.4 1056 216 1008 | 500 - 00
Hardness
Calrium Ca 120 93 932 3 - - -
Magnesium Mg 19 22 24 6.7 - - -
Sulfate 504 970 1120 1610 670 250 - 250
Chlotide 1 434 406 560 501 250 - 250
Iron Fe 0324 006 037 o1l o0z 03
Manganese Mn a3 0013 3 01 04 i 01
Copper Cu 0.1 0.1 1 2 1
Zine Zn mgl 0.1 04 01 02 01 02 0l 3 - 3
g;:;::zea Do mg/L 532 57 40 51 51 92 54 6.0 9.5 56 64 43| - . .
Phenole Compound mgll 0.001 0.000 0.002 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 oom| - - -

(*1); Guidelin Value in "WHO Guidelines for Drinking-Water Cueliyy -DRAFT-
(*2):Accepiable Value in "WHO Guidelines for Drinking-Water Cualify - DRAFT-
(*3): Grideline Value for shovi-ferm exposure in botile-fod infants

(%) Type of Water Source - SWmeans Shallow Well, DW means Deep Wall

6-85

walue that exeeds Indonesian Standard (Drinking weater)




Figure 6.8.4 Location of Sampling Points for Water Sources of
Community Water Supply Systems



Table 6.8.2

Results of Water Quality Analysis for Water Sources of Community Water Supply System

Na. G40 GW-41 GW-42 GW-43 W44 GW-45 46 GW-47 W43 G40 GW-50 Standard Value
. Tetishatjo Kl;:ffr?;:i ! g::uu:)lljeazol llj:liem,n S;?rﬁl:;“;ja:u EZZ‘;::.E: Magf:;l:n : TTeeer:r;ggI JD.j DIran, . B;:f;:ﬂii:;s Bawusan Indonesia WHO
Code, Hame/Location Margoluwit Tui Candibi Prambanen | Cempin M aneunan Diingo Triwidadi Kasihan Jambon Cuideline
Yogyakarta Sleman Sleman Sleman Sleman Sleman Bantul Bantul Bantul Bantul Bantul Drinking i GV | ACV
Type(*a) Spting Spting Spting Spting D7 W7 oW oW oW oW IW Water *1 ¥4
Coordination {Latitude(dd'mm'ss's) SO7T46380 || SO745041 SO73R304 | SOTASMRL | SOT4E549 | 5074405 | 50755495 SOT'STITE SOTSI'I43 0 SOTSIOTE | SOTS4ALT
Longitude(dddmm'ss's) | E11D22167 | E11012004 | E1102U'10'8 | E1102400% | E1I02906'0 | E1IC17235 | EI025304 | EIIO27070 © ELOI702E | ELIDIR126 | E11025354
Elevation (m) 125 133 407 425 122 134 366 363 [ 117 99
Date of Sampling 16.01.07 201206 20107 [z 01 .07 [z 0107 2912 06 0901 .07 0901 07 202 07 050107 1202 07
Ttem Hotation it
Coliform CT | MPN/100mL 2400(: i 0 -
Bocherichia | 5 o | MPH/00RL 2400 0 0 ;
Coli :
Arsenic &g mgL 0.000 ] 1 1 001 0.01 -
Flouride F mg/L 0050 0.100 0060 0.420 0.420 0170 0240 0060 13 13 -
itrate WO mgil 51 28 14 12 27 03 20 06| s Psogen i -
itrite oy mg/L o013 0006 000t 001t 001t 0003 0010 0omE| 3 3 -
Sodium Ha mg/L 479 ; ; 424 923 590 952 103 543 4090 200 - 200
Patasium K mg/L b} iz 6.1 19 174 253 1528 09 26 27 109.9 - -
Temp. T o 0.0 220 240 250 220 in 60 270 200 270 310 - -
Eéi:?i:lmty EC e 320 76 229 125 340 930 6.5 123 210 0.9 66.0 7 7
Alkalinity (as CaCO%) (mg/L) 03 4352 545 7.5 1247 - -
Color TCU - 15
Turhidity NTU o7 - 3
Taste dilution 0o - -
Odour dilution 200 - -
pH 69 - -
Total
Dissalved TDa mg/L 1966 1323 1396 943 1762 1723 1477 613 4200 3490 3600| 1,000 - 1,00
Solids
;:ﬁ:ﬂess (a0 mg/L 960 kze1s 624 a0 7200 640 912 392 873 1424 1840|300 - oo
Claloium Ca mg/L 02 776 102.0 LY 142 02 03 50 05 144 04 - -
Iagnesium Mg mg/L 16 52 43 1 53 22 22 67 - -
Sulfate 204 mg/L 1350 700 : 2060 1050 1320 16.3 1020 421 230 - 250
Chioride cl mg/L a1 1733 16.1 74 137 1399 0.1 357 585 a1 163 | 250 - 250
Tron Fe mg/L 0.1 |t eI 010 000 000 0.30 010 010 010 010 nz0| 03 03
IManganese n mg/L 0060 0017 0016 0013 1149 0045 0013 0074 0072 # 01 04 | 01
Copper Cu mg/L 00 009 003 003 0.7 006 0n7 212 011 1 2 1
Zinc Zn mg/L 01 03s 010 010 060 093 010 016 01z 3 - 3
g:;::’ed Do mg/L 4% 40 43 60 70 6.3 6.1 78 52 20 6.1 . .
Phenale Compound mg/L 000z 000t 000 000t 0001 000t 000t .00 0.003 .00t 0.002 - -

(*1): Guidelin Value in "WHO Guidelings for Drinking-Water Qualify -DRAFT-
(*2) :Acceptable Value in "WHO Guidelinas for Drinldng-Water Jualify - DRAFT-
(*3): Guideling Value for short-form exposure in bottle-fod infants

(%) : Type of Wader Source : SWmeans Shallow Well DW means Deep Well

% - value that exeeds Indonesian Standard (Dirinking water)




Table6.8.3 shows the number of water sources those analyzed classified by location and type.

Table 6.8.3  Number of Water Sources in Each District and Type
District¥Type Deep Well | Shallow Well Spring River Total
Yogyakarta 1 - 1 - 2

Sleman 19 7 5 - 31

Bantul 6 9 1 1 17

Total 26 16 7 1 50

Following tables show the relationships between water quality (especially iron and manganese)

and location, type of water source.

Table 6.8.4  Number of Water Sources exceed the Standard Value of Fe (0.3mg/L)
District¥Type Deep Well Shallow Well Spring River Total
Yogyakarta 0 - 0 - 0
Sleman 8 0 1 - 9
Bantul 3 1 1 5
Total 11 1 2 14
Table 6.8.5 Percentage of Water Sources exceed the Standard Value of Fe
District¥Type Deep Well Shallow Well Spring River Total
Yogyakarta 0% - 0% - 0%
Sleman 42% 0% 20% - 29%
Bantul 50% 11% 100% 0% 29%
Total 42% 6% 29% 0% 28%
Table 6.8.6  Number of Water Sources exceed the Standard Value of Mn (0.1mg/L)
District¥Type Deep Well Shallow Well Spring River Total
Yogyakarta 1 - 0 - 1
Sleman 15 1 0 - 16
Bantul 5 4 0 0 9
Total 21 5 0 0 26
Table 6.8.7  Percentage of Water Sources exceed the Standard Value of Mn
District¥Type Deep Well Shallow Well Spring River Total
Yogyakarta 100% - 0% - 50%
Sleman 79% 14% 0% - 52%
Bantul 83% 44% 0% 0% 53%
Total 81% 31% 0% 0% 52%

Summary of the results for existing water sources is as follows:

o In deep wells, there are many water sources that have high values of iron (Fe) and
manganese(Mn) exceed the standard and the percentage of the wells exceed the standard
of Fe and Mn in Bantul is slightly higher than Sleman.

o In shallow wells in Sleman, 14 % of wells have the high values of Mn exceed the



standard.

e On the other hand, 44% of shallow wells in Bantul have the values of Mn exceed the
standard.

e  Groundwater is flowing by gravitation, so groundwater in Bantul is relatively old than it
in Sleman and the higher values of Bantul indicates the groundwater flow in the study
area.

The above analysis result indicates that there are problems in terms of coliforms, iron,
manganese, color and turbidity. Especially, samples for springs and shallow wells have a trend
to show high value of coliforms. As springs or shallow wells are relatively vulnerable to

pollution in general, following issues should be thoroughly taken into account:
e  Necessity of protection of well in construction/O&M.

o Necessity of adequate recommendations in terms of improvement of sanitary facilities.

(2) Progo River

Sampling activities were carried out under both dry and wet conditions at the possible future
intake point by the future DBOT project in the Progo River. The results of water quality
analysis are shown on Table 6.8.8.

Summary of the results is as follows:
e  Coliform were found at both time
e  Values of Colour exceed the standard both time
e  Values of Turbidity, pH and Iron exceed the standard once

The analysis result indicates that this water could be used for water source without any problem
in terms of water quality as long as being accompanied by a conventional treatment method
such as coagulation, flocculation, filtration and disinfection. Nevertheless, following issues
should be noted and monitored to consider the Progo River as one of alternatives for future

water source:
e Drastic water quality change originated from volcanic activity.
e  Future land use change in upstream area (such as agricultural activities including usage of
pesticides or new development of industry or housing area).



Table 6.8.8

Results of Water Quality Analysis for Progo River

No. Intake-1 Intake-2 Standard Value
Location of Sampling |Latitude(ddd'mm'ss's) | S07'39'57'8 | S07'39'57'8 | Indonesia| WHO Guideline

COOTdInate_S Longitude(ddd'mm'ss's | E110'16'03'1 | E110'16'03'1 | Drinking GV(*1)| ACV(*2)
Date of Sampling 26.12.06 12.01.07 Water

Item Notation Unit

Coliform CT MPN/100mL 21000 150000 0 0 -
Escherichia Coli E-coli | MPN/100mL 21000 150000 0 0 -
Lead Pb mg/L 0.000 0.001] o0.01 0.01 -
Arsenic As mg/L 0.0003 0.0000f 0.01 0.01 -
Chromium Cr mg/L 0.000 0.000f 0.05 0.05 -
Selenium Se mg/L 0.0023 0.0030] 0.01 0.01 -
Cyanide Cn mg/L 0.013 0.010f o0.07 0.07 -
Cadmium Cd mg/L 0.0000 0.0000] 0.003 | 0.003 -
Mercury Hg mg/L 0.0000 0.0002| 0.001 0.001
Flouride F mg/L 0.080 0.050 15 15 -
Nitrate NOs mg/L 3.2 1.0 50 50(*3) -
Nitrite NO, mg/L 0.020 0.010 3 3 -
Aluminum Al mg/L 0.83 0.07 0.2 - 0.2
Sodium Na mg/L 13.2 341 200 - -
Temperature T °C 26.0 29.0 - - -
Electrica
Conductivity EC ms/m 15.0 26.8 - - -
Alkalinity (CaCO3) (mg/L) 60.06 12.94 - - -
Color TCU 511 56 15 - 15
Turbidity NTU 461 2.45 5 - 5
Taste dilution 20.0 0.0 - - -
Odour dilution 20.0 0.0 - - -
pH 8.1 9.5| 6.5-8.5 - -
g?stgélve 4 Solids DS mg/L 87.7 1347 | 1,000 - 1,000
Total Hardness (CaCo0y) mg/L 394 80.0 500 - 0.0
Calcium Ca mg/L 6.2 104 - - -
Magnesium Mg mg/L 4.37 11.52 - - -
Sulfate SO, mg/L 98.0 74.0 250 - 250
Chloride Cl mg/L 60.0 24.6 250 - 250
Iron Fe mg/L 0.33 0.14 0.3 - 0.3
Manganese Mn mg/L 0.021 0.000 0.1 0.4 0.1
Copper Cu mg/L 0.17 0.03 1 2.0 1.0
Zinc Zn mg/L 0.059 0.194 3 - 3.0
Dissolved Oxigen DO mg/L 7.5 8.0 - - -
Suspended Solid SS mg/L 489.0 10.0 - - -
Phenole Compound mg/L 0.004 0.001 - - -
Total Phosphorous mg/L 1.360 0.047 - - -
BOD mg/L 8.75 5.85 - - -
COoD mg/L 57.25 32.50 - - -
KMnO, Consumption mg/L 32.92 11.92 - - -
Ammonium(NH3+NH4) mg/L 2.75 0.66 - - -
Pesticde (total) mg/L 0.000 0.000 - - -
(*1): Guidelin Value in "WHO Guidelines for Drinking-Water Quality -DRAFT-
(*2):Acceptable Value in "WHO Guidelines for Drinking-Water Quality - DRAFT- 0.33

(*3):Guideline Value for short-term exposure in bottle-fed infants




6.8.2 Results of Water Quality Analysis of Finished Water and Tap Water

The main water sources of the majority of WTP operated by PDAMs in the Study Area are deep
wells. In general, typical treatment method is aeration, coagulation, sedimentation, filtration
and disinfection by chlorination.

(1) Treated Water from Water Treatment Plant of PDAM

The samplings were carried out from December 2006 to February 2007. The locations of 11
sampling points for treated water are indicated on Figure 6.8.5 and the results of analysis are
shown on Table 6.8.9. Table 6.8.10 shows effectiveness of treatment by comparing quality of

raw water and finished water

Summary of the results is as follows:
e  Except 2 samples, Coliform were found in all
o For 2 samples, Values of Iron exceed the standard slightly
o  For 6 samples, Values of Manganese exceed the standard
e  Values of Colour of all samples exceed the standard except one

The analysis result of the samples from 11 points of the PDAM’s WTP indicates the followings.
e In general, iron and manganese are efficiently removed through treatment. However,
color is not removed effectively. This fact suggests that sedimentation and filtration
would not demonstrate sufficient effect in a treatment process.
e Coliforms are detected from finished water. This suggests that disinfection by
chlorination is not conducted or insufficient in many WTPs.



Figure 6.8.5 Location of Sampling Points for Treated Water from
Water Treatment Plants of PDAMs



Table 6.8.9

Results of Water Quality Analysis of Treated Water from Water Treatment Plants of PDAMSs

Ha. Treated-1 Treated-2 Treated-3 Treated-4 Treated-3 Treated-6 Treated-7 Treated-2 Treated-9 Treated-10 Treated-11 Standard Vahue
FDAM PDAM PDAIM FDAM FDAM FDAM PDAM PDAM PDAIM FDAM FDAM Indonssia WHO
Treated Water | Treated Water | Treated Water | Treated Water | Treated Water | Treated Water | Treated Water | Treated Water | Treated Water | Treated Water | Treated Water Cuideline
Code, Mame/Location Reservoir Reservoir Reservior SB09 o . Celan,
Bedog Karangayem K Blimbingan 3B33 B3 Kregan B3 SB24 Ealiputibi-1 Kasthan-2 Trimusti Diinking | GV ACY
neat BR1 near K& Wel Water *1) *4
Coordination Latitude(dd mre'ss's) B0745457 B0 207405 307400570 S07 42208 a07a4112 20744046 2074013 20751023 20746135 S0755305
Longitude(ddd'rm'ss's) E110°20'42'3 E110°23'02'6 E11023'44'% E110'18'40'9 E110'19'48" E110°25'43'2 E110°28'37'2 E1102756'1 E11020'52'3 E110'20'58'3 E110'1 5269
Diate of Sampling 06.02.07 06.02.07 06.0207 20.12.06 20.12.06 02.01.07 02.02.07 02.01.07 05.01.07 0501.07 05.01.07
Ttem M otation Uit
Coliform CT WIPMA00mL 1] 1] 1] -
Eschetichia Coli E-coli TIPMAO0mL 0r 1] 1] 1] -
Lead Pt mgfL 0.000 0000 0.000 0.003 0.002 0.003 0000 0.0 0.007 0.007 0009 001 0.0t -
Arsenic As mgL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000 001 0.01 -
Chromium Cr mg/L 0.000 0000 0.000 0.000 0.000 0000 0.000 0.000 0.000 0.000 00oof 003 0.05 -
Selenium e mgL 0.0028 0.0027 00022 0.0051 0.0037 0.0002 0.0027 0.0002 00015 00029 00033 001 0.0t -
Cranide Cn mgL 0.003 0001 0.002 0.001 0.003 o010 0.001 o010 0.010 0.009 0012( 007 007 -
Cadminm Cd mgfL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000) 0003 0.003 -
M ercury Hg mgL 0.0000 0.0000 0.0000 0.0002 0.0000 0.0001 0.0000 0.0001 0.0000 0.0000 0.0006| 0001 0001 -
Flouride F mgL 0.0z0 0.160 0.010 0.060 0.130 0310 0.130 0.250 0250 0270 1.5 15 -
Hitrate N0z mgL 13 1.5 07 19 16 27 14 oo oo ufln} 50 S00*+3) -
Hitrite MOy mgL 0006 0.009 0.002 0.005 0005 0004 0.005 0270 02350 0330 3 3 -
Residual Chlotine mgL i 20 .00} i ) 020 B0 302 | 036 a| 0610 - 06-10
Alumimim Al mgL 02 - 02
Sodium Ha mgl 200 - 200
Temp. T C - - -
Electrical EC adim 20 380 220 819 277 333 320 333 511 358 w0 - - -
Conductivity
Alkalinity CaCO3(mg/L) 739 226 985 197.7 97.0 1137 T3E 1137 1871 147.0 158.4 - - -
Color TCO 60 i 471 - 15
Turbidity NTUI 2.5 - 5
Taste dilution 00 - -
Odour dilution 00 | - -
pH : ] ¥, . _
E?st:;lved Solids TDE mgL o0.0 2010 5.0 4230 146.7 166.0 162.5 166.0 2590 1750 1854 1,000 - 1,000
Total Hardness (CalCios) mgL 73.4 T34 7.4 160.0 64.0 8.2 343 500 - oo
Caleium Ca mgL 120 156 184 224 122 200 - - -
Magnesium Mg mgl 1.0 34 14 211 38 14 - - -
Sulfate B0y mgL 129 234 36 2130 1400 170 250 - 250
Chloride Cl mgL 485 468 70,7 FEK] 322 230 - 250
Iron Fe mgfL 0z 0.13 003 0.10 0.02 03 - 03
Manganese M mgL 0.007:: 0.008 0.022 0,098 0.1 04 0.1
Copper Cu mz/L oo o0 00 oo 0.1 0.1 : : 1 20 10
Zine Zn mgL 0.1 o0 0.1 0z 0.1 0.1 0.5 0.3 0.1 . 3 - 30
Digsolved Cuigen Do mgL 20 39 T3 6.5 (1] 6.5 6.3 63 20 70 - - -
Suspended Solid = mgfL o0 17.0 40 10 o0 20 10 30 30 40 - - -
Fhenole Compound mgL 0.000 0000 0.000 0.002 0.002 0.000 0001 0.000 0.002 0.000 - - -
Total Phosphorous mg/L 0.021 0014 0.027 0014 0023 0042 0033 0017 0.105 0019 - - -
EInOy Consumption mgfL 32 T8 6.8 103 6.2 . 6.0 9.4 T2 7.5 56 - - -
Ammonium (MHIAHHD mgL 0.15 034 0.54 0.06 0.24 031 0.20 0.1 0.1 00o 001 - - 1.5

(*1): Guidelin Value in "WHO Guidelings for Drinlang-Water Jualiyy -DRAFT-
(*2):Acceplable Valve i "WHO Guidelines for Drinking-Water Cuelify - DRAFT-
(¥3): Guidaline Value for short-farm exposure in bottle fod infants

¢ wvalue that exeeds Indomesian Standard (Dirinking water)




Table 6.8.10 Water Quality Comparison between Raw Water and Finished Water

Treating method: 2+3 Treating method: 2+3 Treating method: 2+3 Treating method: 1+2+3 |Treating method: 243
Mo Standard Value GW-16 Treated-4 GW-20 Treated-5 GW-23 Treated-6 GW-26 Treated-T GW-2T Treated-2
. WHO Water After . Water After . Water After . Water After Water After .
Code. Hame/Location Indonesia Guideline Source Treatment Difference Source Treatment Difference Source Treatment Difference Source Treatment Difference Source Treatment Difference
’ Drinking { GV ACY ZB09 SBOD SESL
Water 1% 2% || Blimbingan | Bimbingan SBE3 SB33 Kregan B3l Kregan SB2E SR8 ZB24 B34
Ttem HNotation Uit
Coliform CT WEPNAO0mL 1] 1} - 15 187| 1} 43 -30
Escherichia Coli E-coli WAPHAN0mL. 1] 1} - 4 201 1} 23 200
Color TCO 15 - 15 =30 -6 2 7
Turhidity HTU 3 - 5 -163 229 -128 -13
Iron Fe mg/L 03 - 03 -2.44 065 00s -0.19 -085
Ilanganese Mn mgL 0.1 04 01 01923 0405 0.022 -0.3824] 0402 0.093 -0.224 -00724
Treatment plants noted below are treating multiple water sources
. . . . . . Treating method: Treating method:
Treating method: 2+3 Treating method: 2+3 Treating method: 2+3 g €
1+2+3+4 1+2+3+4
Na Btandard Value A30 Treated-? W32 Treated-10 GW-34 Treated-11 W1 Treated-1 GW-10 Treated-3
. WHO Water After . Water After . Water After . Water After " Water After .
lndonesia Cruideline Source Treatment Difference Bource Treatment Difference Source Treatment Difference Jource | Treatment Difference Source Treatment Difference
Code, Hame/Location . Reservoir Reservior
DW’“‘I“; "8 ?V ALYy g ! | Kaliputind K“z‘h*‘“' Kasihan 2 TC.ﬂ:“m Tc.dzn’m ER1 Eedog K K1
der | (%@ o o near BR rear KG1 Well
Ttem Hotation Uit

Coliform CT WEPNAO0mL 1} 1} - 1} 1} 1} 1} 1} 1} 1} 2 500 2385
Eschetichia Coli E-coli MEPNAOOmL 1} 1} - 1} 1} 1} 1} 1} 1} 1} -2379 2397
Color TCU 15 - 15 HEHEA: Fo -24) -14 6 17 6
Turhidity HTU 3 - 5 3824 -4.16 430 1 245 -17.55 256
Iron Fe mgL 03 - 03 0.0s -1.04 -034 017 016 -0 0.1s 015 -0n3
Ilanganese Mn mg/L 0.1 04 01 0.006 -0.919 -0.3104 0.007 -0.144 -0.038

(*1): Guidelin Value in "WHO Guidelines for Drinking-Water [ualify - DRAFT-
(12 Acceptable Value i "WHO Guidelings for Drinking-Water Cualiyy - DRAFT-

p

fing Value for short-term exposure in boftle-fod imfants
walng that exeeds Indonesian Standard {Drirdking water)

red means the value increased after treatment

Treating method

aeration
sedimentation
sand filtration
chlorination

R



(2) Tap Water

40 points for PDAM tap water and 9 points for tap water of community water supply systems
were selected for this analysis. In the results of the analysis, excessive color over guideline
value, insufficient amount of residual chlorine and detection of coliforms were observed in
many sampling points. It is necessary to be well-considered for importance of disinfection to
maintain appropriated concentration of chlorine at any water tap.

The locations of 49 sampling points for tap water of PDAMs and Community Water Supply
systems are indicated on Figure 6.8.6 — 6.8.8 by each region. From Tap-1 to 40 are for
PDAMs, Tap-41 to 49 are for Community Water Supply Systems. The results of the analysis
are shown in Table 6.8.11 and Table 6.8.12
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Figure 6.8.6 Location of Sampling Points for Tap Water in Yogyakarta Municipality
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Table 6.8.11 Results of Water Quality Analysis of Tap Water of PDAMs (1/3)

Mo Tap-1 Tap-2 Tap-3 Tap-4 Tap-5 Tap-fi Tap-7 Tap-8 Tap-? Tap-10 Tap-11 Tap-12 Standard Value
PDAM PDAM PDAM FDAM PDAM PDAM PDAM PDAM FDAM PDAM PDAM PDAM Indonesia WHO

Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Ciideline
Code, Name/Location 1Aliran 2. Aliran 3. Aliran 4. Aliran 5. Aliran 6. Alitan 7. Aliran Tuti Tridadi Tmbrejo Sayegen Mllati

Umbuleradon Candi Gemawang Winongo Karanggayam Bedog Kotagede (275 3K (485 3F) (420 3R (45 3E) (725 3F) Diinking | GOV | ACV

Service Area ; Service Area : Jervice Area | Jervice Area | Service Area | SJervice Area | Hervice Area | Jervice Area | Service Area | Service Area | Jervice Area | Jervice Area | Water | (*1) (*2)
Coordination Latitude(ddmnss's) 3074001'3 307425046 S07'46'5T'5 30747545 0745373 B07T'4E' 63 S0749'12'5 3073125 B0740'455 S0PA045G 30743203 S0743'12'5

Longitude{ddd'mr’ss's) E110'35'31'9 E11034377 E110'21'53'7 E11021'10%8 E11032'52'4 E11021'05%6 EL10'23'58'0 E11022'33%8 E1101839'7 EL1018'39'8 E11018'271 EL10N9378
Date of Jampling 16.01.07 16.01.07 16.01.07 06.02.07 16.01.07 16.01.07 06.02.07 02.01.07 101206 20.12.06 20.12.06 201206
Ttem HNotation Unit

Coliform CT NP D0zal. a a0 -
Eacherichia Coli E-coli PN O0mL 0 0 -
Lead Fh mziL 0.009 ool -
Atgenic Ag maiL 0.0000 001 -
Chromium Cr mg/L 0.000 1 | 0ns -
Selendum de mziL 0.0030 0.0025 0.0019 0.0003 0.0027 0.0032 0.0031 00031 001 ool -
Cryanide Cn mziL 0011 0.00% 0.003 0013 0.003 0.004 001z 0001 007 007 -
Cadmium Cd mg/L 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0003 0003 -
Mdercury Hg mziL 0.0002 0.0006 0.0000 0.0001 0.0000 0.0000 0.00044 00001 0001 0001 -
Flouride F mziL 0.090 0.020 0.140 0.190 0.010 0.120 0.130 0.050 1.5 15 -
Hitrate julery mgl 50 S0(*3 -
Mitrite jo[e%y mgil 3 3 -
Residual Chlotine mg/L 06-1.0 - 06-1.0
Alusdrmim Al mziL 0.2 - 0.2
Sodium Na maiL 200 - 200
Temp. T T - - -
Elecmcal. . EC msim 50 30 350 310 260 320 450 07 90 742 270 345 - - -
Conductivity
Allkalinity CaCO3(mg/L) 02 120 148 640 03 120 1963 812 1007 023 2642 250 - - -
Color TCU 20 il 1o 75 400 80| 15 - 15
Turbidity HTU 1.0 0é 32 0: 5 - 5
Taste dilution oo k] ] 0o - - -
Odour dilution 200 200 200 0.0 200 oo on on oo - - -
pH Th Th " Th 73 a0 75 T 6585 - -
Ejost:ilved Solids TD:E mgfL 1209 1231 1850 250 1318 1490 4190 146.6 1747 | 1,000 - 1,000
Total Hardness (CaCCs) mziL 710 736 638 a0.0 784|500 - on
Calcium Ca mziL 12.4 17.2 10.8 1.2 144 - - -
Magnesium Mg mail [ 1.4 7T 106 6.2 - - -
Sulfate 30y mziL 1850 133 120.0 1410 1760 250 - 250
Chloride Cl mz/L 403 6.0 13 966 : 1366 250 - 250
Iron Fe mg/L 007 027 0.2 01 0.1 03 - 03
Ianganese Iln mziL 0.04 B 1 0.077 0013 0.016 0.000 0.1 0.4 0.1
Copper Cu mziL 0n oo on 0.1 0n on 0.1 1 20 1.0
Zine Zn mg/L 0z 0.4 0.1 0.1 05 0z 0.1 3 - 30
Dissolved Oxigen Do maiL a0 7o 35 69 a0 ol 3 - - -
Suspended Bolid 33 mziL 70 1.0 30 1n 10 | 1.0 a0 - - -
Phenaole Compound mg/L 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 - - -
Total Phosphorous mziL 0.008 0.020 0344 0.021 0063 0.073 0.026 0.002 0.025 0012 0.036 0.002 - - -
EMnOy Consumption mziL 92 120 148 37 92 12.0 [l 11.0 il 94 97 34 - - -
Ammonivm (MH3+NHA mg/L 267 175 1.05 010 475 048 0.26 035 0.04 0.06 0.12 003 - - 1.5

(*1): Guidelin Falue i "WHO Guidelings for Drinking-Water Jualify -DRAFT-
(¥2) :Accaptable Value in "WHO Guidelines for Drinking-Water Cualify - DRAFT.
(5} Guideline Value for short-ferm exposure i bottfe-fod mftmts

s value that exeeds [ndonesian Standard (Drinking water)




Table 6.8.11

Results of Water Quality Analysis of Tap Water of PDAMs (2/3)

Ha. Tap-13 Tap-14 Tap-15 Tap-16 Tap-17 Tap-18 Tap-19 Tap-20 Tap-21 Tap-22 Tap-23 Standard Value
PDAM PDAM PDAM PDAM PDAM PO PO PO PO PDAM PDAM Indanesia WHO
Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Cuideline
Code, Name/Location Sidmoyo Godeaty 4. Sletmaty Plakem Mgemplak Bimomartandi | 5 Nogotirto 6 Gamping Hgaglik 2. Minomarttani Condongety
(700 3F) (620 S (2950 3R (190 3K (1110 3Ry (300 3E) (1740 3R (1440 3R (640 3Ry (1390 3R (1485 83F) | Drinking | GV ACY
Service Area | Jervice Area | Dervice Area | Jervice Area | Service Area ; Jervice Area : Jervice Area | Jervice Area | Jervice Area Service Area Service Area | VWater 1 44
Coordination Latitude(ddmm'ss's) B0745'03'8 B0T A0 S0742555 BO0T'3542 B074203'4 S0742'01'8 B0745'144 3074053 30743233 a0744249 30745179
Longitude{ddd'ram'ss's) E110'19'128 E110'17232 E1102122'4 | E11025470 E11027'042 E11027'311 E110°20'58'0 E11017'52'9 E110°2402'5 E110'24'30'2 E110°24250
Date of Sampling 201206 201206 201206 02.01.07 02.01.07 02.01.07 29.12.06 29.12.06 02.01.07 0201.07 02.01.07
Ttem Hotation Uit
Coliform CT WIPNA00mL 0 0 0 0
Escherichia Coli E-coli IIPMA00ml 1] 1] 5 [ a a
Lead Fb mgL 0000 0000 0.001 0.000 0.003 0.000 0.009 0.007 0.007 0000|001 001
Arsenic A3 mg/L 0.0006 0.0000 0.0000 0.0004 0.0000 0.0004 0.0015 0.0000 0.0000 0.0ooo) 00 001
Chromium Cr mgL 0000 0000 JEpuu] 0.000 0.000 0.000 0.000 0.000 0.000 0000|005 005
Selenium e mg/L 0.0035 0.0066 0.0012 0.0047 0.0031 0.0014 0.00:28 0.0057 0.0037 00023 0m 001
Crranide Cn mg/L 0005 0007 0002 0009 0.014 0.013 0.010 0.008 0.008 0004|007 o007
Cadmivm Cd mg/L 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000) 0.003 0.003
Ilercury Hg mg/L 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000| 0001 0.001
Floutide F mg/L 000 000 0.140 0.1:0 0.100 0.100 0.100 0.140 0.120 0.140 15 15
Hitrate ji[ery mg/L 50 500%3)
Hitrite o[’y mgL 3 3 -
Residual Chlotine mgL 04-1.0 04-1.0
Aluminim Al mg/L 02 02
Hodium Ma mgL 200 200
Temp. T T
Electricel EC mefm 120 320 126 47 50 125 20 350 %9 70 305
Conductivity
Alkalinity CaC03(me/L) 957 96.1 1755 63.2 65.6 795 126 6 1404 24 1137 97.0 -
Calor TCU : i 30 30: g s0.8 13
Tuthidity NTI 3
Taste dilution
Cdour dilution
pH
E?st:;h'ed Solids TDE mg/L 1404 165.2 1150 1122 1200 035 197.5 179.5 177.0 1380 1634 (1,000 1,000
Total Hardness (Cal0s) mg/L 752 232 60.3 528 56.0 432 52| 500 0o
Calcium Ca mgL 152 132 114 104 100 20 108
Magnesium Mg mgl 43 o1 43 ; 43
Sulfate S04 mg/L 1400 1320 1430 08 1 (861 B B20:{ 230 250
Chloride 1 mg/L 106.6 1199 1134 3.1 116 28 116 230 230
Iron Fe mg/L 001 0.16 0.03 0.04 0.15 0.3 0.3 - 03
MManganese Mn mg/L 0.009 3t 0064 JEpuu] 0016 0.018 0016| 01 0.4 0.1
Copper Cu mgL 0.1 0.1 o0 o0 0o 0.1 o0 1 20 10
Zine Zn mg/L 0.1 03 0.2 03 03 03 10 3 30
Digsolved Origen jule} mgL 83 6.4 9.2 o0 8.3 93 2.4
Suspended Solid a0 mg/L 20 0.0 10 20 20 1.0 a0
Phenole Compound mgL 0.001 0000 0001 JEpuu] 0.000 0.000 0.000 0.000 0.001 0.001 JEpuu]
Total Phosphorous mg/L 0.086 0025 0018 0012 0014 0.065 0.026 0.017 0.089 0.034 0.108
KIinOy Consumption mg/L 6.9 o1 7.2 100 72 118 10.7 3.1 10.0 23 3.1 -
Ammonium (NHIHNHD mg/L 0.0 0.10 0.26 0.36 041 0.32 0.27 0.51 064 032 0.53 15

(*1): Guidelin Value m "WHO Guidelines for Drinking-Water Cualify - DRAFT-
(*2):Accephable Falue in "WHO Guidelines for Drinking-Water Cualiy - DRAFT-
() Guideling ¥alue for shori-term exposure in boffle-fed infants

6 - 100

i :value that exeeds Indonesian Standard (Dirinking water)




Table 6.8.11 Results of Water Quality Analysis of Tap Water of PDAMSs (3/3)

Hao. Tap-24 Tap-25 Tap-26 Tap-27 Tap-28 Tap-29 Tap-30 Tap-31 Tap-32 Tap-33 Tap-34 Standard Value
PDAM PDAM FDAM PDAM PDAM PDAM PDAM FDAM PDAM FDAM FDAM Indonssia WHO
Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Cruideline
o HanelLocation 213[;?50;) 3@%3;%] (E:;;bsa;) Pr(:g; ;r;)an Srandakan  Bambanglipuro Bantul Trimulyo Imogii Dlingo : Banguntapan | po el oy | acy
Service Area | Service Area | Service Area | Service Area Serrice Atrea Setvice Area Service Area | Service Area | Service Area | Service Area | Service Area Water | (*D) 2
Coordination Latitude(dd'mm'ss's) B074532E B0745 43 S0743'16'9 S0746'42'3 307562444 SO0T' 54225 B07'5335 S0TER 25 S07555E 30754058 0749003
Longitude{ddd rm’ss's) E11024261 E110°26'44'% E110'26'38'3 E11028'50'% E11011442'9 E110'18'95'3 El1020'145 E110023'47'7 E1102231'7 E110'38'09'8 E1103451%
Drate of Sampling 02.01.07 02.01.07 02.01.07 02.01.07 05.01.07 05.01.07 05.01.07 09.01.07 02.01.07 09.01.07 02.01.07
Ttem Hotation Uit
Coliform CT WIPRA 00l 0 0 -
Eschetichia Coli E-coli WIPHI00mL : [ i a 0 -
Lead Ph mg/L 0000 0.000 0.000 0.004 0.006 0.000 0.000 0.000 0000 0.000 0000) 0ot 0.01 -
Arsenic A mg/L 0.0000 0.0000 0.0004 0.00028 0.0002 0.0003 0.0004 00003 0.0000 0.0003 0.0000f 001 0.01 -
Chromium Cr mg/L 0000 0.000 0.000 0000 0.000 0.000 0.000 0.000 0.000 0.000 0000|003 0.05 -
Selenium Se mg/L 0.0021 0.0032 00021 0.0028 00022 00014 0.0005 00016 0.0026 0.0066 00026 001 0.01 -
Cryanide Cn mg/L o010 0.006 0.009 0011 0.007 0016 0010 0.009 0011 0013 0012|007 0.07 -
Cadmium Cd mg/L 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000f 0003 : 0003 -
Tlercury Hg mg/L 0.0000 0.0000 0.0000 0.0000 0.0002 0.0002 0.0000 00002 0.0006 0.0000 0.0000( 0001 ¢ 0001 -
Flouride F mg/L 0.140 0.140 0.130 0.100 0.150 0.270 0.120 0.500 0.290 0.140 0.500 15 15 -
Mitrate jilery mgiL -
HMitrite joje’y mgfL -
Residual Chlotine mzil 0é-10
Aluminum A1 mg/L 0z
Sodium Na mil 200
Temp. T C -
Electncal. . EC meim -
Conductivity
A lealinity CaCO3mg/L) -
Color TCTT 15
Turbidity HTU 3
Taste dilution -
Odour dilution . -
pH o3 ; -
E?st:ilved Solids TD3 mg/L 1425 1191 1056 1446 1952 3700 2200 1450 4550 200.0 2670 1,000 - 1,000
Total Hardness (CaC0s) mg/L 376 416 944 1280 1200 1376 1056 1312 1280 2641 500 - 0o
Caleim Ca mg/L 130 116 136 112 112 2.6 - -
Magnesium Mg mgfL ) i) L] 43 115 29 - -
Sulfate 30y mg/L 2 : 176.0 630 150.0 o1.0 220 1350 230 - 250
Chioride 1 mg/L 6.3 74 77 9.1 119 406 186 3.1 36.7 635 230 - 250
Iron Fe mg/L 0.06 004 0.05 0.08 0.05 007 0.06 0.00 0.05 0.26 03 - 03
Ilanganese In mg/L 0001 0.025 0013 0017 0025 00204 00176 0030 0025 01 0.4 0.1
Copper Cu mg/L 00 0.1 0.1 00 0.1 01 02 0.1 15 0.1 1 20 10
Zine Zn mg/L 01 0.1 01 03 0.1 02 02 03 02 0.1 3 - 30
Dissolved Cxigen jale} mg/L 58 63 39 33 38 T2 72 53 7.5 58 - -
Suspended Solid 23 mg/L 1.0 10 20 30 6.0 20 20 20 40 30 - -
Phenale Compound mg/L 0000 0.001 0.000 0001 0.000 0.000 0.000 0.144 0000 0.002 0.000 - -
Total Phosphorous mg/L 0206 0.123 0.073 0065 0017 0.058 0027 0.001 0023 0.001 0.151 - -
EMnOy Consumption mg/L 6.9 72 97 2.8 97 T3 107 110 100 6.6 a1 - -
Ammonium (MHIHNHS mg/L 0.34 0.30 0.24 0.19 000 0.00 0.00 0.26 1.31 2.50 0.45 - 1.5

(1) Guidelin Value i "WHO Guidelines for Drinking-Water Oualify -DRAFT-
(2] :Acceptable Value in "WHO Guidelines for Dvinlang-Water Ouality - DRAFT-
(*9):Guidefine Value for shovi-form exposure in hotfle-fod infinis

6-101

svalue that exeeds Indonesian Standard (Drinking water)




Table 6.8.12 Results of Water Quality Analysis of Tap Water of PDAMs and Community Water Supply Systems (1/2)
Na. Tap-35 Tap-36 Tap-37 Tap-32 Tap-39 Tap-40 Tap-41 Tap-42 Tap-43 Tap-44 Tap-45 Standard Value
PDAM PDAM PDAM PDAM FDAM FDAM Comtranity Comtranity Comrosnity Comtranity Community Indonesia WHO
Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Tap Water Cuideline
Code, Name/Location KlangkapanIl | Bangunsaril Hepen Sumberaratu
Sgwon Bangunpwo Ka.sxhan Gu\.vosan Se.dayu legm Jeh.sharjo Service Area | Jervice Area Ser\.m.:e Atea Service Atea Diinking | GV | ACY
Service Area | Service Area | Service Area | Service Area | Service Area ! Service Area | Service Area | Margoluwih, | Bangunkerto, | Candibinangun, | Prambanan,
. . Water | (*1) | (¥4
Sevengan Turi Pakem Sambirejo
Coordination Latitude(dd rarm'ss's) S04 544 S0751'073 S074E'1 39 0514 S0 345 0750073 0745374 0745051 SO73E'50'T 0747020 S0P47020
Longitude{ddd'rm'ss's) E11021'12'5 E110M731'2 E110'20'58'8 E110'20'522 El1014050 E110728'36'8 E110'32'52'3 E10M7'558 E11021'11'8 E11024117 EL10'29'480
Date of Sampling 05,0107 05.0107 05.01.07 05.01.07 05.01.07 09.01.07 16.01.07 491206 02.0107 02.01.07 02.01.07
Ttem Notation Tnit
Coliform CT IPHA D0zl a0 0 a0 a -
Escherichia Coli E-coli IPHA 00T 1] 0:: E ) i L 1] 1] -
Lead Ph mgL 0.000 0.000 0.000 0.000 0.000 0.003 0.009 0.000 0.007 0.000) 001 0.01 -
Arsenic As mgL 0.0000 0.0000 0.0002 0.0000 0.0000 0.0011 0.0000 0.0000 0.0010 000i0) 0.0t 001 -
Chromdum Cr maL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000) 005 0.05 -
Selenium e mgl 0.0023 0.0013 0.0031 0.0021 0.0042 0.0010 0.0020 0.0020 0.0019 00037 0.01 001 -
Crraride Cn mgL o001z 0011 0011 0011 o001z 0011 0011 0013 0.009 ooio) 007 007 -
Cadmium Ccd mgL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000| 0003 ¢ 0,003 -
Mlercury Hg mgL 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0001 ;0001 -
Flouside F mgL 0240 0200 0.160 0.500 0.340 0.030 0.050 0.130 0.150 0.090 1.5 1.5 -
Hitrate N0z mgl 13 15 13 0s 24 39 13 a7 T4 a0 0s 30 S00*3) -
Hitrite Ny mgL 0018 0.004 0007 0015 0.002 0014 0.001 0.006 0.006 0.008 0.001 3 3 -
Residual Chlotine mgL j 00 gt i 060 _ _ _ _ | 0é-10 - 0610
Aluminum Al mgL 005 010 01z 008 0.14 0z - 0z
Sodium Ha mgL M3 430 346 435 42| 200 - 200
Temp. T T 310 70 140 270 200 - - -
Electrical
Conductivity EC msfm 410 468 340 B3N] 310 1o 330 00 200 1932 350 - - -
Alkalinity CaCO3mg/L) 2424 1620 1403 1766 830 117 83 1007 0.8 603 1284 - - -
Colar TCU i3 1: { 3L 41} 400 2 | 13 - 15
Turhidity NTU 0z op 0.5 2.1 08 06 06 19 o0p 0.4 0z 5 - 5
Taste dilution 13 0 oo 40 13 oo 0o on on 200 on - - -
Odour dilution on 20 13 1.0 13 oo 40 on 50 0n on - - -
pH 73 77 79 74 77 78 76 74 70 G5 TAl 6585 - -
E?st:ilved Solids TD3 mgl 263.0 2390 1690 2620 157.0 96.4 1830 15312 1445 100.2 189.5 | 1,000 - 1,000
Total Hardness (CaCOz) mgL 1344 1200 342 12810 8.4 848 685 4.0 656 4 A 976 |  s00 - on
Calcium Ca mgl 138 2.4 24 7.4 104 1.2 2.4 144 - - -
Ilagnesium Mg gl 53 58 4.3 3l 6.7 - - -
Sulfate S0y mgL 12810 195.0 2010 1280 1020 ] 250 - 250
Chloride Cl mgL 242 84 374 203 1199 . 6.7 250 - 250
Iron Fe mgL 0.08 on7 005 0.02 0.04 0n ] 03 - 03
Ianganese Iin mgL 461 119: 0013 0.034 0.001 0.042 0013 0.042 0n4g| 01 0.4 01
Copper Cu mgL 0.1 0.1 0.1 01 0.1 0.1 on 0.1 oo 0.1 on 1 an 10
Zine Zn mgL 0.1 0s 0.1 0z 0s 0.1 0.1 0.z 0.1 0.1 16 3 - 30
Dissolved Oxigen Do mgL 57 al a4 6.5 an 71 69 57 a0 75 40 - - -
Suspended Solid 33 mgL 20 40 20 30 30 0.0 10 a0 10 a0 50 - - -
Phenale Compoud mgL 0.000 0002 0.00z2 0.001 0.001 0.002 0.000 0.000 0.000 0.000 0.000 - - -
Total Phosphorous mgl 0016 0014 0013 0.020 0.023 0.002 0.052 0.084 0.007 0.063 0.037 - - -
KOy Consumption mgL 69 G 69 i 72 v ia 0.0 a8 9.1 85 - - -
Ammonium (MH3+HTHS) mgL 030 0.0t 0.00 013 0.00 0.0z 028 0.41 038 029 049 - - 1.5

(1) Guidelin Value in "WHO Guidelings for Drinking-Water Cualify -DRAFT-
(*2):Accapfable Value in "WHO Guidelines for Drinloing-Water Jualify - DRAFT-
(*3): Guideline Value for shorf-farm exposure in botile-fad infanis
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Table 6.8.12 Results of Water Quality Analysis of Tap Water of
Community Water Supply Systems (2/2)

No. Tap-46 Tap-47 Tap-48 Tap-49 Standard Value

Community | Community | Community Community Indonesia WHO

Tap Water | Tap Water | Tap Water Tap Water Guideline
Code, Name/Location Sl\g f\?i%zrf\?eg Se-:\?::eni:ea Triyvidadi Jambon Service o

Dlingo, Dlingo, SerV|f:e Area Area Drinking CiV A*CV

Manaunan Terong Jojoran Bawuran Water | (*1) | (*2)

Coordination Latitude(dd'mm'’ss's) S07'55'49'9 | S07'53'17'5 | S07'51'17'0' S07'52'41'5
Longitude(ddd'mm'ss's) E110'25'29'7 | E110'27'06'9 | E110'16'59'3'| E110'25'35'8
Date of Sampling 09.01.07 09.01.07 02.02.07 02.02.07
Item Notation Unit

Coliform CT MPN/100mL 21 210 2400 1100 0 0 -
Escherichia Coli | E-coli MPN/100mL 7 210 1100 460 0 0 -
Lead Pb mg/L 0.000 0.000 0.000 0.000] 0.01 | 0.01 -
Arsenic As mg/L 0.0010 0.0000 0.0000 0.0000f 0.01 | 0.01 -
Chromium Cr mg/L 0.000 0.000 0.000 0.000] 0.05 | 0.05 -
Selenium Se mg/L 0.0029 0.0036 0.0057 0.0014] 0.01 | 0.01 -
Cyanide Cn mg/L 0.012 0.013 0.001 0.001] 0.07 | 0.07 -
Cadmium Cd mg/L 0.0000 0.0000 0.0000 0.0003| 0.003 |0.003| -
Mercury Hg mg/L 0.0000 0.0000 0.0000 0.0000| 0.001 |0.001| -
Flouride F mg/L 0.230 0.120 0.050 0.040] 15 1.5 -
Nitrate NO;’ mg/L 1.2 1.3 15 1.7 50 |50(*3)| -
Nitrite NO, mg/L 0.025 0.180 0.004 0.004 3 3 -
Residual Chlorine mg/L _ _ _ _| 0.6-1.0 - 10.6-1.0
Aluminum Al mg/L 0.06 0.08 0.07 0.10| 0.2 - 0.2
Sodium Na mg/L 56.5 51.8 9.0 43.9] 200 - 200
Temp. T °C 26.0 26.0 28.0 31.0 - - -
Electrical EC ms/m 26.5 15.6 73.0 700 - - -
Conductivity
Alkalinity CaCO3(mg/L) 157.5 217.0 152.6 147.7 - - -
Color TCU 55.0 63.0 58.0 61.0 15 - 15
Turbidity NTU 1.9 0.8 0.4 0.4 5 - 5
Taste dilution 0.0 0.0 0.0 0.0 - - -
Odour dilution 1.3 1.0 0.0 0.0 - - -
pH 7.3 5.8 8.0 9.8| 6.5-8.5 - -
E?;z:nve dsoligs | TDS mg/L 161.4 87.8 370.0 350.0| 1,000 | - |1,000
Total Hardness | (CaCOs) mg/L 100.8 80.0 161.6 187.2| 500 - 0.0
Calcium Ca mg/L 10.8 11.2 37.2 39.6 - - -
Magnesium Mg mg/L 4.3 10.6 3.8 8.6 - - -
Sulfate SO, mg/L 100.0 100.0 10.7 234 | 250 - 250
Chloride Cl mg/L 42.7 28.6 101.8 117.0| 250 - 250
Iron Fe mg/L 0.04 0.06 0.14 0.05] 0.3 - 0.3
Manganese Mn mg/L 0.324 0.141 0.053 0.011] 0.1 0.4 0.1
Copper Cu mg/L 0.1 0.0 0.0 0.1 1 2.0 1.0
Zinc Zn mg/L 0.2 0.5 0.2 0.1 3 - 3.0
Dissolved Oxigen| DO mg/L 6.1 6.2 8.2 7.9 - - -
Suspended Solid SS mg/L 3.0 2.0 1.0 2.0 - - -
Phenole Compound mg/L 0.000 0.001 0.000 0.000 - - -
Total Phosphorous mg/L 0.017 0.019 0.038 0.037 - - -
KMnO, Consumption mg/L 7.8 4.3 8.5 9.2 - - -
Ammonium (NH3+NH4) mg/L 0.06 0.03 0.29 0.48 - - 1.5

(*1): Guidelin Value in "WHO Guidelines for Drinking-Water Quality -DRAFT-

(*2):Acceptable Value in "WHO Guidelines for Drinking-Water Quality - DRAFT-

(*3):Guideline Value for short-term exposure in bottle-fed infants
0.33 : value that exeeds Indonesian Standard (Drinking water)
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CHAPTER 7 ADMINISTRATION AND MANAGEMENT OF
WATER SUPPLY SYSTEM

7.1 Overview of Water Sector Administration and Performance

The roles of province, regency/municipality and PDAM are clearly separated. The DIY
Province is responsible only for policy planning and implementation crossing
regencies/municipality. PDAMs are responsible for planning & design, financing, construction
and operation of the facilities owned by the regency’s/municipality’s governments.
Regency’s/municipality’s governments provide PDAMSs with subsidies if necessary and act as
an regulator by way of tariff appraisal/approval, performance monitoring & evaluation, etc.

The water supply and sewerage are vital services, the water and sanitation sector must be
“sustainable”. “To be sustainable” means to be able to provide long-term water supply and
sewerage services to the entire population, without detrimental effects to the environment, via
an operation that is efficient and financially sound. The Vision for the JICA Master Plan
clearly adopts sustainable service provision as its overarching goal (see Chapter 12 of this
report).

Sustainability of the water supply and sanitation system should be achieved at two levels: the
country sector level and operator level. For each of these two levels, internationally-accepted
benchmark indicators were selected — five (5) corresponding to the sector, and ten (10)
corresponding to the operator — which are considered to indicate best their sustainability.  The
parameters selected as sustainability indicators for evaluating the sector and the operating
utilizes are listed in Tables 7.1.1 and 7.1.2, respectively.

7.1.1 Evaluation at Sector Level

The results of evaluation at the sector level are summarized in Table 7.1.3. The water sector in
Indonesia is well-organized. Table 7.1.4 indicate the division of roles of the four main entities
(central, provincial, district and operators). The table shows a clear-cut separation between
main functions (policy planning, regulation and operation) and progressive delegation of
functions from the central/regional governments to the local government. No overlaps and
gaps between entities are seen in major fuctions.

Table 7.1.5 indicates trends of capital investment and subsidies for each district for past three
years. The table indicates: (i) the capital investment growing for Yogyakarta, steady for
Sleman, and diminishing for Bantul; and (ii) no subsidy for Yogyakarta and heavy, growing



subsidies for Sleman and Bantul. The tariff structure is adequate for the three PDAMs as the
volume-based and differential system is used for the three PDAMs. But, adequacy of tariff
levels varies among the PDAMs: adequate for Yogyakarta; acceptable for Bantul; and
unacceptable for Sleman.

7.12 Evaluation at Operator Level

The results of evaluation at the operator level are summarized in Table 7.1.6. From this table,

the following problems and issues are identified.

o  First, availability of water sources: the municipality and Bantul need water from outside,
while Sleman is able to manage own demand from own source.

e Second, low water service coverage (direct access basis) for Sleman and Bantul. The
service coverage for the municipality can be considered to be adequate, but low for
sewerage service coverage. Though sewerage is not PDAM’s job, the municipal
government should pay more attention to sanitation to upgrade clean image of the City as
an international tourist destination.

e  Third, high water losses for all PDAMs.

e  Fourth, overstaffing for all.

e  Fifth, poor financial performance particularly for Sleman and Bantul partially.

From this assessment and dialogues with persons concerned, it can be concluded that the root
problem for poor performance of Sleman and Bantul is especially lack of cost recovery from
tariff revenues. Low cost recovery needs subsidy from the government, and then the
government intervention reduces autonomy. Reduced autonomy causes lack of motivation for
running the company well. This causes overstaffing and high losses. Overstaffing and high
NRW brings low investment and poor O&M. Low investment and poor O&M makes
consumers unsatisfied.

Therefore the core problems would result from low tariffs and lack of autonomy, and the core
solutions include a transparent policy, an independent regulatory body, a paradigm shift in tariffs,
and involvement of civil society.



Table 7.1.1

Performance Monitoring Indicators for Governments

Indicator Checkpoint Qualification
1. Sector e Clear-cut division of roles between Province and City/Regency good
Organization | e Clear-cut separation between Policy making and operation acceptable
¢ Delegation of authorities from Province to City/Regency problematic
2. Trend of ¢ Trend of annual investments in past years growing
investments (Amounts of capital and O&M investments, their shares of | steady
public investment and GDRP) diminishing
3. Trend of ¢ Trend of government subsidies in past years diminishing
subsidies (Amounts of subsidies for capital and O&M investments, their | steady
shares of the total government subsidies) growing
4. Tariff e Tariff is measured by used volume-base (consumers pay for | adequate
structure water in proportion to their actual use) and is differential | acceptable
(increasing tariffs for higher consumption) inadequate
5. Tariff level ® The extent to which tariff covers O&M costs and capital costs adequate
acceptable
unacceptable

(Source) WB, JBIC
Table 7.1.2

Performance Monitoring Indicators for Operators (PDAMS)

Indicator

Definition

Benchmark

A. Management Plan
Water sources
Water service plan

Availability of stable water sources in future
Availability of reliable water service plans

Water supply service
2. Water service coverage

3. Service quality

Percentage of population connected to public
(PDAM) water supply services

Water quality, continuity of supply, water
pressure, etc

C. Sewerage service
4.  Sewerage service coverage

5. Sewage treatment

6. Water to
coverage ratio

SEwerage

Percentage of population connected to public
sewerage services

Percentage of sewage undergoing treatment
of any type

Ratio between water coverage and sewerage
coverage

D. Operational performance
7. Water losses (UfW)

8.  Staff per water connection
(SWQ)

Percentage of water not sold to water
produced

No. of staff per thousand water connections

23% or less (WB)

5 or less (WB)

E. Financial performance
9-1 Working ratio (WR)
9-2 Operating ratio (OR)

10 Collection rate (CR)

Ratio of O&M costs to revenues

Ratio of full costs (O&M costs and capital
recovery costs) to revenues

Ratio of collection to billing

0.68 or less (WB)

0.8 or more (WB)

(Source) WB, JBIC




Table 7.1.3

Summary of Evaluation at Sector Level

Indicator Checkpoint Qualification
e Clear-cut division of roles between Province and Good
City/Regency
1. Sector e (Clear-cut separation between Policy Good
organization formulation/regulation and service provision
e Delegation of authorities from Province to Good

City/Regency

e Trend of annual investments in past years

Growing for Yogyakarta

2. H\?ggtnﬂznts (Amounts of capital and O&M investments, their Steady for Sleman
shares of public investment and GDRP) Diminishing for Bantul
* Trend of government subsidies in past years No subsidy for Yogyakarta
3. Trend of (Amounts of subsidies for capital and O&M Heavy, growing subsidies
subsidies investments, their shares of the total government for Sleman and Bantul
subsidies)
o Tariff is measured by used volume-base (consumers
4. Tariff pay for water in proportion to their actual use) and is | Adequate
structure differential (increasing tariffs for higher
consumption)
5 Tariff level e The extent to which tariff covers O&M costs and ﬁgsggf;§|zofg%gaﬁ?rta

capital costs

Unacceptable for Sleman

(Source) JICA Study Team

Table 7.1.4  Division of Roles of Main Entities Concerned

Role

Central Gov.

Provincial Gov.

District Gov. PDAMs

Establishing laws and regulations

v

Policy planning

v

v

Investment planning (capital)

v'(Rural) v'(Urban)

Investment planning (O&M)

v

Funding for investment (capital)

v' (Subsidy) v

Funding for investment (O&M)

v

Ownership of assets

v

Tariff proposal preparation

N

Tariff appraisal/approval

v

Design & Construction

Operation

Maintenance

Management

Billing & collection

Customer relations

N ANENENENEN

Setting performance M&E standards

Conducting performance M&E

(Source) JICA Study Team




Table 7.1.5

Kota: Yogyakarta

Capital Investment for Water Supply Systems ( for PDAM and AMD)

Kota Gov. Budget (Million Rp.) Capital Investment for Water Supply System (Million Rp.)
Year Routine | Development PDAM Regency/ Provincial Central Gov. | Central Gov.
Total Budget Budget own Kota Gov. Fund Fund Other Total
fund Fund Fund (DAK) (DAUV)
2004 | 428,693 | 58,352 370,341 3,500 0 0 0 0 0 3,500
2005 | 450,654 | 70,775 379,879 5,500 0 0 0 0 0 5,500
2006 | 571,236 | 65,606 505,630 5,700 0 0 0 0 0 2,500
Regency:  Sleman
Regency Gov. Budget (Million Rp.) Capital Investment for Water Supply System (Million Rp.)
Year Routine | Development PDAM | Regency/ Provincial Central Gov. | Central Gov.
Total Budget Budget own Kota Gov. Fund Fund Other Total
fund Fund Fund (DAK) (DAUV)
2004 | 488,078 | 121,124 366,954 1,000 0 500 0 500 500 2,500
(AMD) (AMD)
2005 | 488,677 | 121,123 366,954 1,000 55 0 460 1,800 0 3,315
(AMD) (AMD)
2006 | 704,213 | 176,650 527,563 500 676 0 1,010 1,932 0 4,118
575 (PDAM) (AMD) (AMD)
101 (AMD)
Regency: Bantul
Regency Gov. Budget (Million Rp.) Capital Investment for Water Supply System (Million Rp.)
Year Routine | Development PDAM | Regency/ Provincial Central Gov. | Central Gov.
Total own Kota Gov. Fund Fund Other Total
Budget | Budget fund | Fund Fund (DAK) (DAU)
u
2004 | 680,969 | 396,427 284,542 127 0 0 0 200 0 327
(AMD) (AMD)
2005 | 680,968 | 396,426 284,542 274 0 250 1,130 289 3,000 4,943
(AMD) (AMD)
2006 | 530,728 | 141,956 388,772 0 0 866 1,130 2,072 200 4,268
(AMD) (AMD)

(Source) Indetifikashi Memorandum Program dan Projek Air Minum (for each District)




Table 7.1.6

Summary of Evaluation at Operator Level

Benchmark for
Indicator Yogyakarta Sleman Bantul .
oy Big Urban Area
A.  Management Plan
1-1 Water sources Needs external Internal sources Needs external
sources (now available (now sources (now
and future) and future) and future)
1-2  Water service plan Plan available Plan available Plan available
B.  Water supply service
2. Water service coverage 64% 13% 9%
3. Service quality Potable water Potable water Clean water
quality, 24-hr quality, 24-hr quality,
supply, supply, less-than 24 hr
acceptable water | acceptable water supply,
pressure pressure acceptable water
pressure
C.  Sewerage service PU Kota is PU Regency is PU Regency is
responsible responsible responsible
4. Sewerage service coverage
5. Sewage treatment
6.  Water to sewerage
coverage ratio
D.  Operational performance
7. Water losses (UfW) 39% 52% 42% 23% or less (WB)
8.  Staff per water connection 8.5 10.1 11.9 5 or less (WB)
(SWCQC)
E.  Financial performance
9-1 Working ratio (WR) 69% 142% 97% 68% or less (WB)
9-2 Operating ratio (OR) 99% 190% 132%
10  Collection rate (CR) 97% 97% 97% 85% or more
(WB)

(Source) JICA Study Team

7.2 Administration and Management of 3 PDAMs

7.2.1 Organizations of Each PDAM

(1) PDAM Yokyakarta

Piped water supply system in central city area of Yogyakarta was built in the Colonial era, and
there was water service operation in 1948, which is now being operated by PDAM Tirtamarta
Yogyakarta. It was established under the regulation No. 3 1976 PERATURAN DAERAH
KOTAMADYA DAERAH TINGKAT Il YOGYAKARTA. The corporation is owned by the
autonomous regional government headed by WALIKOTAMADYA, which operation is lead by
three directors and controlled by Supervisory board. The supervisory board members consist
of Assistant Secretary of the government and representatives of the community and customers.
The duties of Supervisory board are:

1) budget and expenditure validation of the company
2) monitoring and evaluation on management of the company
3) the goals and directions of development



4) monitoring and evaluation on company policy
5) agreement on investment for development

The board of directors is composed by President Director, Technical Director and General
Director. The organization chart is shown in the following figure and more detail is attached in
the Appendix 7.1 Figure 1 and the job description under Walikota Yogyakarta Decision
No0.162/KD/1987 is attached in Appendix 7.2.

Kota Government I

Supervisory
Board
| President Director. |
|
General & Finance . .
. Technical Director i
Director Internal Auditor

— Finance — Planning

Production &

— Public Servi
ublic service Quality Check

Transmission &

L General Affair — L
Distribution

Figure 7.2.1 PDAM Yogyakarta Organization Structure

(2) PDAM Sleman

PDAM Sleman started in 1981 as BPAM (Regional Water Bodies managed by the central
government), and changed status to PDAM under Sleman Prefecture Regulation No.3, 1991 as a
drinking water service company, which is owned by the autonomous regional government
headed by BUPATI KEPALA DAERAH TINGKAT II, and which operation is lead by three
directors and controlled by Supervisory board. The supervisory board members consist of
Assistant Secretary of the government and representatives of the community and customers.
The organization chart under Mayor Decree N0.364/Kep.KDH/1996 is shown in the following
figure



Bupati Kepala Daerah
Tingkat Il Sleman

Supervisory Board

President Director

Human Resources
Development

Production &
Quality

—  General Affairs

Transmission &
Distribution

Branch Area

Administration &
Finance
Section

Customer
Service
Section

Service Unit

Technical Section

General Technical
Director T P Director
1 1
Internal Finance || Technical Reserch &
Auditor | Planning Development

Figure 7.2.2 PDAM Sleman Organization Structure

(3) PDAM Bantul

PDAM Bantul started in 1984 as BPAM, and changed status to PDAM under Prefecture
Regulation No. 11 1990 PERATURAN DAERAH KABUPATEN DAERAH TINGKAT II
BANTUL, which is owned by the autonomous regional government headed by BUPATI
KEPALA DAERAH TINGKAT II, and which operation is lead by three directors and controlled
by Supervisory board. The supervisory board members consist of Assistant Secretary of the
government and representatives of the community and customers.

shown in the following figure

The organization chart is




Bantul Regency I

Supervisory Body |

President Director

I Internal Auditor

Director of General Technical Director
Financial Public Service General Affair Technical Plan Product!on & Trapsmsspn &
Quality Distribution

Chief of Unit 1 to 12

Figure 7.2.3 PDAM Bantul Organization Structure
7.2.2 Present Managerial and Financial Situation of Each PDAM

(1) PDAM Yogyakarta
Financial management is efficient. Tariff level (Full/Base/Low) is calculated according to
MOHA Instruction Manual N0.8/1998 which is attached in Annex 7.3. Actual tariff calculated

as water revenue divided by consumption volume in the year 2005 could almost cover full cost
recovery as follows:

Table 7.2.1  Tariff Level

Unit Rp/m®
Full Rate; full cost recovery including profit 1,742
Base Rate; operating cost and loan repayment 1,554
Low Rate; operating cost recovery 1,452
Actual tariff 1,734

Source: JICA Study Team based on PDAM Yogyakarta 2005 financial statement

As the result, income statement shows stable revenue and profit increase as follows:

Table 7.2.2  Profit and Loss

Unit Rp million
2000 2001 2002 2003 2004 2005
Revenue 9,470 10,237 13,711 13,332 15,648 18,500
Direct cost 4,338 5,106 6,341 6,802 7,669 9,003
Direct profit 5,132 5,131 7,379 6,530 7,979 9,497
In-direct cost 3,233 3,611 5,048 4,440 5,651 6,488
Operating income 1,899 1,520 2,322 2,090 2,328 3,009

Source: Audited financial statement
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Figure 7.2.4 Profit and Loss

Revenue and profit are increasing in these 2 years by absorbing direct costs. Total cost is
divided to direct costs which consist of purchase cost of well water, treatment cost and
distribution cost, and indirect costs including financial cost. In 2005 with comparison of the
previous year, purchase cost, treatment cost and distribution cost increased by 19%, 34% and
5% respectively. Profit and Loss Statement is shown in the Appendix 7.1 Table 1, and unit
cost is calculated as follows:

Table 7.2.3 PDAM Yogyakarta Unit Cost in 2005

Rp million Rp/m3
Production cost 6,283 589
Distribution cost 2,720 255
Administration cost 6,488 608
Total 15,491 1,452

Source: JICA Study Team

Break even point versus revenue in 2005 is 68 percent which shows fairly good position.
Since there is no water source in the administrative boundary, it is essential to get water sources
from outside.

In 1984, asset was revaluated to make surplus for Rp.1,223 million which contributed to equity.
In 2002, the central government loan originated by Swiss donor was converted to grant capital
for Rp.10,770 million and invested project assets owned by the central government was
transferred to PDAM for Rp. 2,239 million which listed in equity stating that its status is not yet
determined®. Equity amounts for Rp.23,912 in 2005, and equity ratio is 76 percent which
shows borrowing capability.  (Balance Sheet and Cash flow Statement are shown in the

! ppAM Yogyakarta Audited financial statement 2004-2005



Appendix 7.1 Table 2 and Table 3)

Account receivable analysis shows that all three PDAMs are fairly good position with collection
period for less than 3 months but in case of PDAM Yokgakarta, bad debt over one year counted
17 percent of outstanding account receivables (account receivables comparison is shown in the
Appendix 7.1 Table 4 and account receivable flowchart of PDAM Yogyakarta is shown in the
Appendix 7.1 Figure 2).

Performance evaluation based on guideline of MOHA (which is shown in Appendix 7.4) in the
aspects of finance, operation and administration is as follows:

Table 7.24 PDAM Yogyakarta Performance

Finance Aspect

Maximum 2001 2002 2003 2004 2005

1 Profit ratio to productive assets >10% 0.09 0.12 0.1 0.11 0.11
______________ Value 5 Improvement 5 4 6 4 6 5

2 Profit ratio to revenue >20% 0.21 0.21 0.19 0.18 0.17
______________ Value 5 Improvement 5 5 5 4 4 4

3 [ Currentratio | 1.75~2.0 1.48 5.23 6.35 4.7 4.94
S Value 5 3 1 1 1 1

4 Ratio of long term debt to equity <0.5 0.63 0.07 0.07 0.05 0.05
______________ Value 5 4 5 5 5 5

5 Ratio of total assets to total loan >2 3.45 16.03 1739 | 2145 25.17
............................... Value 5 5 5 5 5 5

. O aonal rosare <05 089 | o086 | o087 | o088| 086
.............. Value 5 2 2 2 2 2

7| inslmen ang merestpayment | 72
e Value 5 5 5 5 5 5
B
Value 5 4 4 2 5 5

9 Term of billing <60 37.24 39.34 40.52 43.48 50.62
.............. Value 5 5 5 5 5 5

10 | Billing effectiveness | >90% - - - — ] 099
Value 5 — — — — 5

ngtj'le Maximum 60 42
E?ilgﬁ Score 45 31.50




Operational Aspect 2005 Value
. . [FNumber of Service population/
1 Scope_ _ of service population population 47 3
(Municipal) %
+improvement This year - last year -5 0
2 Water quality Drinking water/Clean water/Not either Drinking 3
3 Water continuity All customer get 24 hrs or not 24hrs 2
=Production capacity/Connecting
4 Productivity % capacity 100 4
=Distribution-selling water in main
5 Water loss % meter/Distribution 30.98 2
+improvement This year - last year 0.34 0
7 New connection speed Working days [Contract-connection 7
8 Customer complaint handling % =Complaint handled/Total complaints 100
9 . . There is a service point outside office or
Easily service not
yes 2
10 (E,\Tﬂ?gi;z') per 1000 customers Contract employees included 8.56 3
Total Value  |Maximum 47 25
Calculation Score40 21.28
Administrative Aspect 2005 Value
1 Corporate plan implementation Full, partial or not Partial 3
’ _Organizatioq plan and job description|Full, partial or not based on Corporate
implementation plan Partial 3
. Full, partial or not based on Corporate
3 Standard operation procedure plan Partial 3
. . Full, partial or not based on Corporate
4 As Built Drawing plan partial 3
5 Guideline of employee performance such|Full, partial or not based on Corporate Partial 3
as career and salary plan
Full, partial or not based on Corporate
6 Master plan and company budget plan Partial 3
7 Internal report On time or not On time 2
8 External report On time or not On time 2
9 Independent auditor's opinion True without exception-Not true True without
exception 4
10 ﬁ;:;;(;;arr)lan of investigation report of None finding-No action plan Follown ,
Total Value Maximum 36 29
Calculation Score 15 12.08
Classification |Score Performance
>75 Very good
>60-75 Good 64.86
>45-60 Enough
>30-45 Not enough
<30 Not good

Source: PDAM Yogyakarta Finance and Technical Division and JICA Study Team

(2) PDAM Sleman

PDAM Sleman was established

in 1991.

Since them, human resources have much

administration staff among 186 permanent staff as of 2006, resulting high administration cost

(human resources comparison is shown in the Appendix 7.1 Table 4).

Management admits



redundancy and endeavors to activate personnel. In addition, price hike in fuel and electricity
is burden for the PDAM. Actual tariff does not cover operating cost as follows:

Table 7.2.5 Tariff Level

Unit Rp/m®
Full Rate; full cost recovery including profit 3,756
Base Rate; operating cost and loan repayment 3,144
Low Rate; operating cost recovery 3,038
Actual tariff 1,732

Source: JICA Study Team based on PDAM Sleman financial statement in 2005

Income statement shows as follows

Table 7.2.6  Profit and Loss

Unit Rp million
2000 2001 2002 2003 2004 2005
Revenue 2,326 2,747 3,021 5,351 5,794 5,781
Direct cost 2,194 2,681 2,898 3,530 3,941 4,054
Direct profit 132 66 123 1,821 1,853 1,727
In-direct cost 1,680 2,864 3,320 3,962 5,260 5,069
Operating income -1,548 -2,798 -3,197 -2,141 -3,407 -3,342

Source: Audited financial statement
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Figure 7.2.5 Profit and Loss

From the beginning of operation, it has not made a good performance in financial aspect®
resulting red equity in the amount of minus Rp 5 billion after consumption of paid-in capital for
Rp 15 billion (equity comparison is shown in the Appendix 7.1 Table 6). The regional
government made rescue loan to pay salary since 2004.

2 PDAM Sleman Rescue proposal September 2005




Unit cost is calculated as follows:

Table 7.2.7 PDAM Sleman Unit Cost in 2005

Rp million Rp/m3
Production cost 2,320 772
Distribution cost 1,734 577
Administration cost 5,069 1,688
Total 9,123 3,038

Source: JICA Study Team

Income Statement, Balance Sheet and Cash flow Statement are shown in Appendix 7.1 Table 7,
Table 8 and Table 9, respectively.

Performance evaluation based on guideline of MOHA in the aspects of finance, operation and

administration is as follows:

Table 7.2.8 PDAM Sleman Performance

Finance Aspect

Table PDAM Sleman Performance Maximum 2002 2003 2004 2005
1 Profit ratio to productive assets >10% -0.17 -0.11 -0.18 -0.20
_____ Value 5 Improvement 5 (1 3 1 1
? Profit ratio to revenue >20% -1.03 -0.37 -0.56 -0.61
Value 5 Improvement 5|1 6 1 1
3 Current ratio 1.75~2.0 0.12 0.15 0.10 0.07
_____ Value 5 1 4 1 1
4 Ratio of long term debt to equity <0.5 3.13 6.22 -9.60 -2.36
_____ Value 5 1 1 1 1
5 Ratio of total assets to total loan >2 1.67 1.75 1.63 1.54
Value 5 3 4 3 3
] lf{e?/t;zueof operational cost to operational <05 206 1.40 159 158
Value 5 1 1 1 1
, ﬁ?;iésfp(;zerzrrztr:?nal profit to installment and %20 -0.39 0.82 1.02
_____ Value 5 1 1 1
8 Ratio of productive assets to water selling <2.0 6.32 3.79 3.42 3.17
Value 5 2 4 4 4
9 Term of billing <60 40 47 41 41
_____ Value 5 5 5 5 5
10 Billing effectiveness >90% 0.83 0.90 0.90 0.98
Value 5 3 5 5 5
Total Value |Maximum 60 23
Calculation |Score 45 17.25

Source JICA Study Team

PDAM Sleman has geographical advantage such as water resources, increasing population,
industry development and so on. Reconstruction of financial situation is essential to proceed
improved policy and strategy.




Operational Aspect 2005 Value
=Number of Service population/ population
1 Scope of service population (Regency) % 14.60 1
+improvement This year - last year 0.74 1
2 |water quality Drinking water/Clean water/Not either Drinking 3
3 Water continuity All customer get 24 hrs or not yes 2
________ 4 Productivity % =Production capacity/Connecting capacity
=Distribution-selling ~ water in  main
5 Water loss % meter/Distribution 46.88 1
______ +improvement This year - last year 5.03
7 New connection speed Working days Contract-connection 6 2
8 _|Customer complaint handling % =Complaint handled/Total complaints 86.42 2
. . There is a service point outside office or not
9 Easily service
yes 2
10 Employee per 1,000 customers (Regency) Contract employees included 10.11 4
Total Value |Maximum 47 18
Calculation [Score 40 15.32
Administrative Aspect 2005 Value
1 Corporate plan implementation Full, partial or not Partial 3
2 %g?:r::rt]ggonplan and job description Full, partial or not based on Corporate plan Partial 3
3 Standard operation procedure Full, partial or not based on Corporate plan .
Partial 3
4 As Built Drawing Full, partial or not based on Corporate plan _
Partial 3
5 Eali‘;i?l;?]% g;z:;ployee performance such as Full, partial or not based on Corporate plan Partial 3
Full, partial or not based on Corporate plan
6 Master plan and company budget Partial 3
7 Internal report On time or not On time 2
8 External report On time or not Not on time
1
9 Independent auditor’s opinion True without exception-Not true True Wit_hout
exception 4
10 c;iat:on plan of investigation report of Last None finding-No action plan Follow ,
Total Value |Maximum 36 27
Calculation [Score 15 11.25
Classification |Score Performance
>75 Very good
>60-75 Good
>45-60 Enough
>30-45 Not enough 43.82
<=30 Not good

Source: PDAM Sleman Finance Division

(3) PDAM Bantul
PDAM Bantul started operation with 17 systems in 1992.
point (break even point comparison is shown in the Appendix 7.1 Table 10).

However it can not clear break even
It could not
operate as a healthy corporation up to now and caused many complaints of quality and guantity
from customers. Actual tariff does not cover operating cost as follows:



Table 7.2.9  Tariff Level

Unit Rp/m°
Full Rate; full cost recovery including profit 2,092
Base Rate; operating cost and loan repayment No repayment
Low Rate; operating cost recovery 1,686
Actual tariff 1,326
Source: PDAM Bantul financial statement in 2005
Income statement shows as follows
Table 7.2.10 Profit and Loss
Unit Rp million
2001 2002 2003 2004 2005
Revenue 2,093 2,978 3,466 3,843 4,026
Direct cost 1,500 1,624 1,890 2,137 2,404
Direct profit 593 1,354 1,576 1,706 1,622
In-direct cost 958 1,702 2,075 1,883 1,875
Operating income -365 -348 -499 -177 -253
Source: Audited financial statement
5,000
4,000
3,000 —l —|
2,000
1,000
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Figure 7.2.6  Profit and Loss

Graph shows indirect cost is well controlled. Expansion to break even point should be
management target.

Revenue is increasing every year. Direct profit cannot increase because of direct costs which
consist of water source cost, processing cost and distribution cost. Water source cost increased
by 21% in 2005 mainly due to electricity price hike for pumping. Electricity cost in 2002 was
Rp 687 bhillion and in 2005 increased to Rp 1,215 bhillion, 1.8 times as much. Unit cost is
calculated as follows:



Table 7.2.11 PDAM Bantul Unit Cost in 2005

Rp million Rp/m3
Production cost 1,717 677
Distribution cost 687 271
Administration cost 1,875 739
Total 4,279 1,686

Source: JICA Study Team

Account receivable analysis shows that all three PDAMs are fairly good position with collection

period for less than 3 months but in case of PDAM Bantul, bad debt over 2 years counted 20

percent of outstanding account receivables.

Income Statement, Balance Sheet and Cash flow Statement are shown in the Appendix 7.1 Table
11, Table 12 and Table 13, respectively.

Performance evaluation based on guideline of MOHA in the aspects of finance, operation and

administration is as follows:

Table 7.2.12 PDAM Bantul Performance

Finance Aspect

Maximum 2001 2002 2003 2004 2005
1 Profit ratio to productive assets >10% -0.04 -0.04 -0.05 -0.02 -0.02
Value 5 | Improvement 5 1 1 1 3 3
2 Profit ratio to revenue >20% -0.17 -0.11 -0.12 -0.04 -0.06
Value 5 [ Improvement 5 1 3 1 4 1
3 Current ratio 1.75~2.0 8.60 3.26 1.64 3.61 6.15
Value 5 1 1 4 1 1
4 Ratio of long term debt to equity <=0.5 0 0 0 0 0
Value 5 5 5 5 5 5
5 Ratio of total assets to total loan >2 0 0 0 0 0
Value 5 5 5 5 5 5
] Sgé'rztioorfal f’ggﬁﬂg”a' cost to <=05 117 | 112| 114 105| 106
Value 5 1 1 1 1 1
Ratio of opera_ltional profit to >20
7 installment and interest payment
Value 5 5 5 5 5 5
. xatio Sgl‘:ingrOdUCt'Ve assets fo <=2.0 384 | 270| 228| 275| 254
Value 5 4 4 4 4 4
9 Term of billing <=60 3337 | 3735 34.07 | 37.10 | 43.99
Value 5 5 5 5 5 5
10 Billing effectiveness >90% 0.73 0.97
Value 5 5
Total Value | Maximum 60 35
Calculation | Score 45 26.25




Operational Aspect 2005 Value
1 Scope of service population (Regency) % =Number of Service population/ population 8.08 1
+improvement This year - last year
....... 2 |Water quality Drinking water/Clean water/Not either Clean 2
_____ 3 | Water continuity All customer get 24 hrs or not Not yet 1
4 Productivity % =Production capacity/Connecting capacity 96.19 4
=Distribution-selling  water in  main
5 Water loss % meter/Distribution 40.65 1
+improvement This year - last year
6 |water metercheck % comectionalcusomer | 100 )
_____ 7 _|New connection speed Working days | Contract-connection 6 2
8 Customer complaint handling % =Complaint handled/Total complaints 100 2
9 Easily service There is a service point outside office or
..... . nOt . Yes 2
10 (ERn; SL?]{(;&; per 1,000 customers Contract employees included 1147 3
Total Value |Maximum 47 19
Calculation Score40 16.17
Administrative Aspect 2005 Value
1 Corporate plan implementation Full, partial or not Partial 3
’ Qrganization_ plan and job description|Full, partial or not based on Corporate plan
implementation Partial 3
3 Standard operation procedure Full, partial or not based on Corporate plan .
.............. Partial 3
4 As Built Drawing Full, partial or not based on Corporate plan _
Partial 3
5 Ssu(l:gf;g;ea:; Szrir;?;oyee performance such Full, partial or not based on Corporate plan Full 4
6 Master plan and company budget Full, partial or not based on Corporate plan .
Partial 3
_________ 7 Internal report On time or not On time 2
8 External report On time or not Not on time
1
9 Independent auditor's opinion True without exception-Not true True
without 4
exception
10 ;‘;;cat:on plan of investigation report of Last None finding-No action plan — ,
Total Value |Maximum 36 28
Calculation  [Score 15 11.67
Classification |Score Performance
>75 Very good
>60-75 Good
>45-60 Enough 54.09
>30-45 Not enough
<30 Not good




(4) Comparison of PDAM in Unit cost

Table 7.2.13 Unit Cost of PDAM
(Unit Rp/m3)
PDAM Yogyakarta Sleman Bantul
Production
Raw water 38 0 -
Operation 217 567 -
Maintenance 24 26 -
Depreciation 98 56 -
Processing
Operation 173 85 -
Maintenance 5 6 -
Depreciation 34 32 -
Sub Total 589 772 677
Transmit &
Distribution
Operation 146 169 -
Maintenance 22 42 -
Depreciation 87 367 -
Sub Total 255 578 271
Administration
Personnel 379 779 -
Maintenance 68 98 -
Depreciation 68 26 -
Others 93 785 -
Sub Total 608 1,688 739
Total 1,452 3,038 1,687

Source: Composed by JICA Study Team from PDAM Financial statements

Details are not available from PDAM Bantul

It is noted that
1)  production

and

processing

cost

electricity for Rp 301/m3 and fuel for Rp 104/m3
2) administration cost-others of PDAM Sleman includes delayed interest and penalty from the

central government for Rp 687/m?

7.2.3

SWOT Analysis of PDAM

sub-total  of

PDAM

Sleman

Points of strength, weakness, opportunity and threat among others are as follows:

include



(1) PDAM Yogyakarta
Strength:
- Financial potentiality
- Efficiency in service area
- Administration
Opportunity:
- Business area

(2) PDAM Sleman

Strength:
- Production capacity
- Gravity water source
- Shallow well

Opportunity:
- New housing area
- Industrial area
- Water resources

(3) PDAM Bantul

Strength:
- Production capacity
- Piping network
- Quantity and pressure control system
- Fee collection system

Opportunity:
- New housing area
- Industrial area
- Seaport

7.2.4 Policy and Strategy of Each PDAM

Weakness:
- Water loss
- Water source
- Scope of service
Threat:
- Population decrease tendency

Weakness:
- Water loss
- Scattered population
- Water meter

- Financial Situation
- Disconnection

Weakness:
- Water loss
- Water quality
- Water resources cost
- Scattered population

- Disaster
- Disconnection

Based on SWOT analysis of each PDAM, gap between present condition and vision 2020

should be minimized by consensus on what to do as policy and how to do by strategy.

(1) PDAM Yogyakarta
- Funding source

As mentioned above, it is capable for borrowing.

Depending on investment plan, whether



water source development and/or rehabilitation for water loss improvement or else, funding
sources are needed. It is recommended 5 year corporate plan should be authorized and
disclosed for further study.

- Creditability strengthening

Financial analysis shows healthy level. Performance classification category is good.
PERPAMSI PDAM Kota benchmark listed top 10 PDAMSs in 15 categories of financial
indications. PDAM Yogyakarta appears in 8 categories. There are 8 primary benchmarks in
PERPAMSI PDAM Kota including finance, customer, technical and operation. PDAM
Yogyakarta appears in 5 categories among top 10 PDAM Kota. PERPAMSI PDAM Kota
benchmark is shown in Appendix 7.1 Table 14.

(2) PDAM Sleman

- Reconstruction of corporation

Central and Sleman regional government should consider comprehensive support to reconstruct
PDAM management and operation including debt payment due to the central government for
Rp 20 billion (outstanding loan for Rp.11 billion and accrued interest for Rp.9 billion), and due
to the regional government and others for Rp 2 billion as of 2005. In order to stop interest
accrual and penalty, PDAM applied to Ministry of Finance and is waiting for “Write-Off of
State/Regional Government Receivables” according to Law No0.33/2004 and Government
Regulation N0.14/2005, and “Write-Off and Rescheduling of State Receivables and Regional
Development Account Loan” according to MOF Regulation No0.107/PMK.06/2005.

- Water meter

Among 19,500 registered household, broken water meters are 1,825 and not accurate are 9,800.
Water meter must be replaced every 4 years, but not executed because customer’s deposits were
used to cover company’s deficit>. The regional government is making investment for water
meter according to PDAM projection, which is expected to complete by the end of 2006. This
investment is being made by the fund of regional government at this stage. It may be
recognized as governmental subsidy to the PDAM, and invested assets will be maintained by
the PDAM.

- Connection

Total domestic connections since 1982 are 22,900 units, revoked or sealed are 5,300 units,
monthly bill issued are 17,600 units including minimum usage, whereas registered household
19,500, and therefore 1,900 units are user-without payment. Some customers quit because of

% PDAM Sleman GAMBARAN April 2006



water quality without treatment or insufficient supply caused by distribution leakage*. PDAM
is now doing door-to-door contact to solve the problem.

- Tariff

Tariff has been revised recently by BUPATI DECISION No 5/2006 which is shown in Appendix
7.5. Base tariff for residential Al increase from Rp.1,000/m® to Rp.1,500/m°. It is expected
to improve operational cash flow in 2007 together with meter replacement mentioned above.
The tariff is scheduled to increase every 6 month until base tariff reach Rp.2,000/m3. Tariff
analysis is discussed with the tariff of PDAM Bantul.

(3) PDAM Bantul

- Operational cash flow

Water source cost increased due to electricity for pumping to almost 2 times in these 3 years.
Revenues are increasing but there is a threat of disconnection because of complaints from
customers about quality. In order to increase operational cash flow, scope of service area
should be increased.

- Investment

Even though financial position is weak, 94% of equity ratio in 2005 shows the room for
borrowing. The government support is essential to reach BEP (break even point). In 2003,
WTP was installed in SEDAYU at the cost of regional government for Rp.3 billion. Water
meters must be maintained properly to reduce NRW.

- Tariff

Collection system is one of strength because there is coordination with Bank Rakyat Indonesia
and PDAM has service units at every Kecamatan in service. However, tariff has never been
revised since 2002. It is recommended to revise periodically to catch up inflation. It is
understood that PDAM Bantul is processing tariff revision based on the guideline and procedure
stipulated in MOHA Decree which is shown in Appendix 7.6.

Tariff must be cleared article 3 of the guideline stipulating as follows:

1) Tariff must be affordable by the consumer, and
2) Affordability is not more than 4% of total income.

Tariff analysis was made comparing with 7 major PDAM tariff as shown in the following table.
7 major PDAMs are Jakarta, Surabaya, Bandung, Medan, Ujung Pandang, Malag and Semarang
taken at random and whose tariff is shown in shown Appendix Table 15.

* PDAM Sleman PREDIKSI May 2006



Table 7.2.14 Tariff Comparison

€¢- 1

Consumption 7 PDAMs 2000-2001 Sleman Bantul Yogyakarta
Customer rakets Averagge Indicator Tariff 2 go 6 Comparlso:\n\(/;/iléztor Tariff 2(302 Compar|sor:n\/(\j/il(t::‘tor Tariff 2(:05 Comparlsolr:1 ;\;::t:tor
Rp/m (A2=100) Rp/m Average (A2=100) Rp/m Average (A2=100) Rp/m Average (A2=100)
0-10 344 36 1,500 4.4 236 1,000 29 184 750 2.2 206
Social General 11-20 361 38 1,500 4.2 224 1,000 2.8 174
above 20 475 50 1,500 3.2 171 1,000 2.1 133 800 1.7 159
0-10 429 45 1,500 35 189 1,000 2.3 147 750 1.7 165
Special Social A 11-20 511 54 1,750 34 185 1,250 2.4 154
above 20 974 103 2,000 2.1 111 1,500 15 97 1,250 13 121
Average 3.4 186 2.3 148 1.7 163
0-10 758 80 1,500 2.0 107 1,000 1.3 83 750 1.0 94
Residential Al 11-20 1,101 116 2,000 1.8 98 1,250 11 72
above 20 2,124 225 2,250 1.1 57 1,500 0.7 45 1,650 0.8 73
0-10 946 100 1,750 1.9 100 1,500 1.6 100 1,000 11 100
Residential A2 11-20 1,391 147 2,250 1.6 87 1,875 13 85
above 20 2,669 282 2,500 0.9 51 2,250 0.8 53 1,650 0.6 58
0-10 1,230 130 2,000 1.6 88 1,650 1.3 127
Residential A3 11-20 1,796 190 2,500 14 75
above 20 3,061 324 2,750 0.9 49 1,950 0.6 60
Average 1.5 79 1.2 73 0.9 85
0-10 2,509 265 3,900 1.6 84 2,500 1.0 63 2,125 0.8 80
Small Commercial 11-20 3,049 322 3,900 1.3 69 2,500 0.8 52
above 20 4,937 522 4,500 0.9 49 3,000 0.6 38 2,775 0.6 53
0-10 2,696 285 5,000 1.9 100 2,500 0.9 58 3,200 1.2 112
Small Industry 11-20 3,446 364 5,000 15 78 2,500 0.7 46
above 20 5,164 546 7,000 14 73 3,000 0.6 37 3,200 0.6 59
0-10 3,611 382 4,250 1.2 64 3,000 0.8 52 4,250 1.2 111
Big Commercial 11-20 4,329 458 4,250 1.0 53 3,000 0.7 44
above 20 6,239 659 5,500 0.9 48 3,600 0.6 36 4,250 0.7 64
0-10 4,104 434 5,500 1.3 72 5,000 1.2 7 4,675 11 108
Big Industry 11-20 5,106 540 5,500 11 58 5,000 1.0 62
above 20 6,936 733 8,000 1.2 62 6,000 0.9 55 4,675 0.7 64
Average 1.3 68 0.8 52 0.9 81

Source : Study team

Indicator means price against residential A2 whose minimum bracket is 100 and comparison with indicator means percentage against 7 PDAMs’ indicator of 3 PDAMS’ residential A2
whose minimum bracket is 100.



Since Yokyakarta bracket is different from others, comparison is not accurate but it relatively
shows that progressive rate is low and that tariff for business is also low. PDAM Bantul
should take into consideration progressive rate for the purpose of revenue and water save, and
non-domestic tariff because they can add value and transfer cost to last beneficiaries.

7.25 The Master Plan

The master plan will be formulated in the next phase and above policy and strategy will be
materialized in the master plan.

7.3  Community Water Supply System

7.3.1 Development Plan and Construction Process

(1) Development Plan

PU of district government deals with SPAM development for the area where PDAM does not
provide service according to PP 16/2005. Following to MDG targets, DIY policy and strategy
aims at service coverage of 80% for urban area and 60% for rural area by 2015. At this stage,
community demand initiates application for development to village head after water source
finding.

(2) Construction Process

Approval of Kabpaten PU by confirming WUO formation at the community and water quality
check by Kabpaten Health Department is needed for water supply system construction.

After the development of system, it is given to village for their independent operation and
maintenance. Water users association is maintained by social work. PDAM may help WUO
for O&M training at the request of village head. Community water supply system organization
chart is as follows:



| Kabupaten PU | | Kabupaten Health Dept. |

| Kecamatan/Desa/Dusun |

Water User Organization

Accountant President — Secretary

Operator
- Meter Reader
- Billing

Members

Figure 7.3.1 Community Water Supply Organization Chart

7.3.2 Funding

Initial capital investment is made by the Central Government through DAK (special allocation
fund of the central government). DAU (general allocation fund from the central government)
is also used for capital investment to AMD (Air Minum Desa).> In case of Bantul Region,
investment cost is born by APBN for 80 percent and APBD for 20 percent. There are some cases
with 100 percent born by APBN or in other cases, 10% of investment fund was contributed by
community or in other community, labor contribution was made. Regulatory role of AMD is
under the responsibility of regional PU with its budget and after the construction, O&M s
WUOQ?’s responsibility but repairs or replacement of property is often carried out by donor’s fund
such as UNICEF.

7.3.3 Present WUO

In the study area there are community water supply system servicing clean water with water
user organization. At present there are one system in Kota Yogyakarta for urban poor, 40
systems in Sleman region and 63 systems in Bantul region both for rural people.®

Water users are organized at DUSUN level (community in village) normally by 100~200

household.  There is a water user organization DESA level in Sleman District with more than

® see Table 7.1.5 Capital Investment for Water Supply
® Since there in no monitoring database, information obtained by site visit survey.



3,000 household like quasi PDAM.  They have their own name of organization such as
“TIRTA MULYA” or “MITRA TIRTA SEMBADA”

Scale of water users association under EPP in Bantul District is relatively small as 24~75 HH
(household) in each 7 systems in 5 DUSUN, which are now controlled by a coordinator and by
DESA officials for reconstruction of damage caused by the earthquake. The disaster is
affecting water sources. Shallow wells dry up and pumping pipe must go down to the depth of
65m from 10m before the earthquake. It cost Mangnan Il for Rp.33 million to install a set with
electric pump.

Organization is maintained by volunteer with the concept of GOTONG-ROYONG.

Water fee is fixed for around Rp.4,000~Rp.20,000/HH/month in Sleman District. There are
few who have house connection with water meter. House connection cost is born by the
beneficiary. In Bantul District, water fee from farmers is fixed for Rp.7,000 ~
Rp.8,000/HH/month and from others it is fixed for Rp.20,000~Rp.30,000/HH/month. In EPP,
water fees are now under suspension except electricity minimum charge for
Rp.40,000/system/month.

In Yogyakarta city, there is a system named as “UAB TIRTA KENCANA” for Kampung located
along the Code river banks with low income household. Development accomplished by the
community is as follows:

1991: UAB Tirta Kencana was founded. The water was delivered to 6 household.

1999: Ministry of Public Work provided water pump, production and distribution pipes which
delivered water to 23 householders.

2001: Under the program of redevelopment and rehabilitation of slums areas by Ministry of
Public Work, coverage area expanded to 55 household.

2006: CIDA and AIT assisted to increase the coverage to 115 household together with Gadjah
Mada University’s water purification technology.

Each house has water meter with rental cost Rp.1,500/month. Water fee is Rp.
9,000/HH/month up to 15m3, additional Rp.700/m3 to 30m3 and Rp.1,000/m3 for over 30m3.
Electricity cost of motor for tanks in the amount of one million rupiah per month is a burden for
them.

734 O&M Situation

O&M is carried out by WUO. Labor service is being normally done at volunteer base except



pump operator and tap keeper. Tariff is decided to share recurrent O&M cost such as
electricity consumption charges, over head tank cleaning charges and labor salary etc. Capital
cost can not cover by the tariff. Door to door tariff collection is made by tap keeper. It is
observed there are problems in electricity price hike and pump motor replacement cost to
improve sustainability. Research conducted by Bantul Kabpaten Health Department found
80% of well water of community water supply system was not proper to consume especially in
the southern region of Bantul city.’

7.35 Governmental Administration

No data base is available in both PU at Sleman and Bantul even though PU of district
government is obliged to deal with SPAM development. It is useful for WUO to make annual
report to the regional government to exchange information and necessary assistance for
sustainable operation and maintenance of the system including donor’s support.

7.3.6 Recommendation

DIY Province Government issued Governor Decision No.2/TIM/2007 regarding establishment
of the Team for formulation of Regional Policy and Strategy for SPAM on the day of January 5,
2007. The DIY Government and the three District Governments are about to prepare the
regional policy and strategy for SPAM. It is recommended that regional government put
priority on funding for SPAM in rural area development, database construction for monitoring
sustainability and invite donor’s assistance.

" PDAM Bantul Corporate Plan 2001-2005
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