11 Management Organization

11.1 Organization

The present management approach to water quality is being made by many agencies. This
tends to generate conflicting sectoral interests. The water quality management should be
integrated and comprehensive for the whole basin, Thus, it is reccommended that PIT has a
responsibility for the water quality management as a water supplier. To put the assertion more
concretely, overall management of the water quality in the Brantas river basin should be
implemented under the responsibility of PYT. PJT should have a strong leadership of the
water quality management and a line management responsibility will be required.

On the other hand, PIT can delegate its tasks to other agencies for implementation of the
projects. Taking into consideration of the functions of BBLH which will be replaced by
BAPEDALDA, execution of poltution control shall be done under the instructions and/or
coordination of BBLH. In this manner, pollution control of each sector shatl be undertaken by
respective responsible agencies. All the related agencies shall report to PJT their requirements
and the operation results with water quality data.

The recommended overall organization for the comprehensive water quality management in
the Brantas river basin is illustrated in Figure A3-15,

11.2  Demarcation of Responsibilities
(1) Responsible agencies
(2) Water quality monitoring
Water quality monitoring should be supervised by PIT and coordinated by BBLH.
Implementation of monitoring should be made by the following agencies.
- River water 1 PIT
- Domestic waste water : PIT, cooperated by DPU Cipta Karya and DKES
- Industrial waste water : PIT, cooperated by DPRIND

- Agricultural waste water  : PJT, cooperated by DPERTA

All data monitored will be send to PJT in order to be compiled and evaluated. After
compilation, the data will be reported to BBLH and related agencies, and the Basin Water
resources Management Committee (hereinafter referred to as BWMC).

(b} Pollution control

Pollution control should be supervised by PJT as a secretary of BWMC, This means that PJT
should prepare an overall pollution control plan in consideration of monitoring results and
progress of countermeasures. PIT reports the plan and/or program to BBLH after the approval
from upper organizations. Then, BBLH coordinates and instructs the implementation of
pollution control activities to the responsible agencies.
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It is noted that pollution load from major livestock houses has been controlled in the indusirial
sector under PROKASIEE Since agricultural pollution load have a great possibility of water
quality deterioration, pollution control should be made by agriculture sector itself in order to
implement that organically and effectively.
Therefore, pollution contro! activities should be conducted by the following agencies.

- Overall planning, programming : PIT as a secretary of BWMC

- Coordinating and instructions : BBLH (BAPEDALDA)

- Domestic pollution control : DPU Cipta Karya

Industrial pollution control : DPRIND
- Agricultural pollution control  : DPERTA
- Other pollution control : DKES

Above all, in order to enable implementation of activities (countermeasures), it is
recommendable that domestic pollution control (sewerage systems including on-site systems)
and other pollution control (sludge and solid waste disposal) are executed by local
governments, sometimes public corporations. Implementation of sewerage systems and
centralized treatment systems for the industries by “Built, Operate, and Transfer (BOT)”
methods deserves full considerations. New PJT could have a possibility of BOT.

2) Demarcation of responsibilitics

Recommended demarcation of responsibility for management and implementation of the
required activities is shown in Table A3-22.
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12 Reguirements of PJT
12.1 Organization

In order to implement the projecls organizationally and effectively, an independent
department for the Water Quality Management is necessary for the new institution of PJT
with a planning and coordination section, an water quality monitoring section, a research and
development section, and a laboratory included. Recommended department for the water
quality management will be established together with the department of River Environment
Management.

According to the functions, each of the section in the department of Water Quality
Management will have the following main activities, including inter and inner institutional
coordination and fundamental decision for management plan both in short-tern and long-term
ranges.

Sections Main Activities

Planning and Coordination |- to prepare plans, programs and/or regulations of water
quality management

- to formutate countermeasures, to review them

- to advice the related agencies about countermeasures
- to issue a discharge license (as a secretary)

- to arbitrate a dispute regarding water quality

- to manage a subsidy, a loan and a bounty

- to execute public relations (PR)

Water quality monitoring |- to execute the water quality monitoring (to prepare plans,
programs)

- to compile the data of results

- to evaluate monitoring results

- to make monthly and annual reports

Research and Development |- to execute simutation analysis

- {0 execule inventory survey

- to identify pollution loads and their magnitude of impacts

- to research and development of proper countermeasures,
new technique for evaluation of water quality

Laboratory - to take samples (water, river bed sediment, etc.)

- to analyze samples (water, river bed sediment, etc.)
- to operate and maintain automatic water quality
monitoring stations

Management of the river maintenance flow will be made as a part of low flow management.
This matter will be within the jurisdiction of the Planning and Controlling Bureau of PIT.

Management will be made in consideration of the information sent from the Water Quality
Management Department.
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To make a final decision of implementation of projects according to the plans and programs
together with the policies, to make budget plans for the sections and to allocate them will be
done by the upper department,

12.2  Manpower

For implementation of comprehensive water qualily management, the following manpower
will be needed in the Water Quality Management department of PJT. Environmental planner,
water quality engineers, computer technicians and so on will be necessary.

Sections Required Manpower persons
Planning and |- manager 1
Coordination |- coordinator 1

- environmental planner 1

- other staff 4

Water quality |- coordinator i
monitoring - reporters (including water quality engineer) i
- recorders {including computer engincer) 2

- other staff 2

Research and - computer engineers 2
Development |- engineers specializing in water quality, sanitation, 3

chemistry, biology or microbiology, and so on.

Laboratory - analysts 10
(Malang and |- sampling staff 4
Mojokerto) |- technician for automatic water quality monitoring system 1

- drivers 4

Note : 1) Administrators (2 staff) are required for all sections.
2) Figures in this table show required number of staff,

It will be necessary to have technical knowledge and/or know-how of specified fields of
works, such as water quality management, evaluation of water quality, simulation study,
analysis of water quality and so on. The practical knowledge and/or know-how of them could
be trained by means of OJT and/or training organizations in and outside of the country.
Recruitment of persons who have a related career and/or a background is required.

123  Facilities

For establishment of the recommended Water Quality Management Department in PJT,
additional preparation of a new work office for the staff and related facilities would be
necessary. This office will be located near the headquarters of PIT. Besides, the foundation of
a new laboratory covering upstream area of the Brantas river basin is recommendable in
addition to the existing laboratory in Mojokerto, in order to take and transport samples and to
analyze them timely. A work office for the Research and Development section is
recommendable to be founded in new laboratory in Malang.

For the sake of implementation of comprehensive water quality management by PJT,
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following main facilities will be necded.

Sections Main Facilities
Planning and Coordination |- work office
- computer unit, office supplies
Water quality monitoring |- work office
- computer unit, office supplies
Research and Development |- work office (including research laboratory)
- computer unit, office supplies
.aboratory - laboratories {two places)
- sampling, field testing and transporting implements
- analyzing instruments {including laboratory equipment)
- automatic water quality monitoring system
- mobiles (including mobile laboratories)
- computer unit, office supplies
Note : 1) Analyzing instruments include those that can analyze harmful components and
microbiological parameters.
2) Automatic water quality monitoring system will be installed by the Wonorejo
Multipurpose Dam Construction Project.
3) Mobile laboratory means that with small laboratory consists of sampling, field
testing and transporting implements.

124  Required Cost

Necessary cost for establishment of the Water Quality Management Department in PJT is that g
for its manpower and facilities. Investment cost for the facilities and O&M cost (direct cost
and personnel expenses, not include depreciation of equipment) are estimated as follows.

Sections Investment cost Q&M cost (million Rp./year)
{million Rp.) Direct cost Personnel expenses

Planning and Coordination 100 10 45
Water quality monitoring 150 15 40
Research and Development 250 25 35
Laboratory 4,000 350 105
(Mojokerto, Malang)

Total 4,500 400 225

Note : 1) Investment cost for laboratories include expansion and enhancement of existing
laboratory, and foundation of new laboratory, not include cost for the automatic
water quality monitoring system. _

2) Research and Development section will use new laboratory.
3) Figures in this table are constant values as of 1996 (not include depreciation).
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13 Project Implementation Programn
13,1 Projects Identification

The final goal of the proposed projects is to comply with the target by 2020 in the Brantas
river basin. In order to accomplish this target, it is clarified through the water guality
prediction that all the proposed countermeasures for each source and direct purification should
be implemented.

Most suitable and manageable countermeasures shall be applied, depending on
commencement necessities based on magnitude of effects and technical and economical
aspects, in principle. Thus, countermeasures shall focuse on pollution sources which can be
specified at first. In addition, in order to put priority for implementation on the proposed
countermeasures, institutional and/or legislative necessity shall be taken into consideration.

Table A3-23 shows countermeasures with priority positions which are divided into four
groups, urgent projects, high, mediuvm and low priorities.

13.2  Implementation Schedule

The required activities for the water quality management in the Brantas river basin fall under
10 categories. All these activities have to be prepared and implemented from now on in order
to attain the target by 2020.

On the other hand, reconstituting the organizations and enhancement of legislation and/or
regulation are required. Besides, the development schedule of PJT and establishment of new
department for water quality management in PJT should be considered. Furthermore,
affordability of inhabitants especially low income households should be taken into
consideration. For step-wise improvement planning, the outline of schedule phases are as
follows.

First stage (1999 - 2004) : action plan

reconstitution of the organization

enhancement of legislation and/or regulation

implementation of model projects

masterplan (M/P) and feasibility study {F/S) on the selected urgent projects
Second stage (2005 - 2009)

commencement of high priority projects
Third stage (2010 - 2014)
commencement of medium priority projects
Fourth stage (2015 - 2020)
commencement of low priority projects
Implementation schedule is showed in Table A3-24.
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13.3  Responsible Organizations

The implementation of the water quality improvement activities is proposcd to be managed
and administered by PJT, assigning the cooperation of the works to BBLH (BAPEDALDA).
‘The important matters for the water quality management are to make proper plans and
programs with clarified responsibilitics and their activities. Responsible organizations for
projects implementation are summarized in Table A3-22.

13.4  Preliminary Project Cost

Preliminary project costs for cach pollution control sector are described in Table A3-24.
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14 Action plan
n Establishment of confinuous water gquality management system

This is especially noteworthy in the case of the water qualily management, a feed back system
of monitoring results for taking countermeasures for actual implementation and O&M of the
projects should be required. That is to say, a cycle of “Plan-Do- See/Check - Review/Assess”
that can be called “a continuous water quality management systemy” as shown on diagram of
Figure A3-16 should be developed. Components of the system are as follows.

- Plan : target, plan initiatives, consolidate priorities,
allocate responsibility
- Do ¢ projects planning, implement actions, improve awareness
- See/Check : monitor, report progress
- Review/Assess : identify directions, achieve endorsement

(2) Strengthening of legislation and institutions

The present institutional and/or legislative framework is not enough to successfully carry out
the recommended countermeasures. In particular, legal supports which shalt be arranged by
the combined efforts of the East Java province and agencies concerned will be needed. The
following preparations are necessary for the water quality management:

- enhancement of legislation and/or regulation
enactment of “Water quality management law”, “Sewerage law (including the
functions of private sewerage system law)”,
guidelines for specific activities

- institutional development of PIT
- reinforcement of staff in duty in PJT

In the course of the institutional development of PJT, enforcement of existing PJT laboratory
should be necessary. In particular, its’ staff training is required urgently as well as overhaul
and calibration of existing facilities and installation new facilities conceming analysis of river
bed sediment, harmful substances and microbiological parameters.

For the staff training, the Environmental Management Center in Jakarta can be used.
Generally, the center accepts trainee for water quality analysis and harmful substance
management at BAPEDAL expense. Even if its’ budget is limited, training can be available
with PJT expense. One week training for water quality analysis will requite a fee of about one
million Rupiah.(as of 1997).

&) Preparation of waste waler freatment map

If a public sewer system becomes available soon after the installation of on-site sanitation
facilities, owners will be reluctant to abandon their on-site facilities because they have already
paid for the installation. To avoid such twofold investment, foresighted zoning is required. In
addition, it is necessary to designate “hot zone” where early countermeasures are required
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because of high pollution loads flowing into the rivers.

Tn order to portray above zones, “waste water treatment map” contains the following zones
and was prepared by the Study Team:

- areas planned to be provided with sewage systems
- areas planned to be provided with on-site treatment facility (CTPSTS)
- areas planned to be provided with sanitation facility

hot zones

Based on the map as shown in Figure A3-17, establishment of adequate waste water treatment
systems is recommended.

(4) Implementation of a model project of Gappei Johkaso

“Johkaso” is the term for privately owned excreta and/or domestic waste water treatment
system common in Japan. It is a favored altemative used in individual houses, housing estates
and public facilities where a public sewer system is not available. This kind of system is not
still installed in Indonesia. There was only one experimentation for CTPSTS in Indonesia that
was made by JICA in cooperated with Dept.PU. It goes without saying that examination of

acceptability and training of experts of Johkaso systems are prerequisite for successful use of
them.

To cope with this situation, implementation of a model project of CTPSTS is recommended.
The installation of the systems as a module will be made to hotels, hoSpitals, large scale
restaurants, collective housing areas or condominiums, public facilities or public toilets where
water pollution control is crucial.

Considering affordability of inhabitants especially low income households, johkaso system
seems to be expensive. Therefore, installation of CTPSTS to hotels, hospitals, large scale
restaurants, collective housing areas or condominiums, public facilities, schools and public
toilets where water pollution control is crucial, should be obliged at first. Next, the installation

to a large income households should be obliged. Finally, most of domestic waste water should
be treated.

{5 Implementation of M/P and F/S

Up to now, many studies concerning water quality have been made in the Brantas river basin,
mainly focused on the Surabaya river. The Surabaya River Pollution Control Plan Study
(Technical assistance from IBRD) is going on as well as the Surabaya Sewerage and
Sanitation Development Program (PT INDULEXCQ). However, attention has not been paid
on Malang area. As mentioned in the previous section, water quality in Malang area is also
deteriorated. No careful activities has not been tackled yet. Therefore, it is recommendable to
implementation of M/P and F/S focusing on the river environment in Malang. In that plan,
off-site and on-site domestic waste water treatment systems including Gappei Johkaso, sludge

(septage) and solid waste management, related human resources development will be
discussed.
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15 Recommendalions
4] Pollution Charge System

The concept of “Potiuter pays principle” has been adopted for a long time around the word. In
general, this concept means that poltuters have a responsibility for paying cxpenses to ireat
their pollution to prevent environmental degradation, and/or to retrieve previous environment
if they poltuted. In view of the concept, polluters like industries, in principle, should treat their
waste water to attain the effluent standards on their own responsibility. Inhabitants who utilize
a public sewerage system including waste water treatment plant shall pay a sewer user charge.

A pollution charge system as an economic approach of pollution control has been proposed by
PIT together with the related agencies. This system, if established, should be one with a
limited period of validity from a viewpoint of the principle. Besides, as the polluters can be
specified, direct regulations against them are to ensure the decrease in pollution load.

Polluters of industry shall pay the charge before the effective waste waler treatment system is
established. Polluters charge will be used for establishing a fund in order to promote
installation of waste water treatment facilities such as a subsidy, a loan and a bounty, and/or
research and development. Finally, the system will be replaced to a regulation system not later
than target year of 2020 (see Figure A3-18). In case of the regulation system, if the industries
exceed the water quality standards which has been published by the East Java province, a
penalty shall be imposed on them.

1t should be also added that if the charge is lower than the cost of waste water treatment, there
must be considerable doubt to promote installation of treatment facilities, Therefore, the
charge should be set up in accordance with the treatment cost.

In addition, the charge can be focused on organic pollutants as represented by BOD and
inorganic substances as represented by SS. In the Brantas river basin, most of indusiries can
be categorized 2 main groups. One is the group of industries discharging organic waste water
mainly, and the other is the group of industries discharging inorganic waste water mainly.
Thus, BOD and SS can cover a wide range of industries. Most of other pollutants could be
decreased in the treatment process for BOP and S8S, if the process is of effective. If
established, the maximum limits of pollution loads should be set up. As for harmful
components such as heavy metals, exceeding discharge of them should be strictly prohibited
and they are not proper to be accounted monetary values.

@) Improvement of Kampung

As a result of field reconnaissance, a high densely populated area along the riversides can be
seen, especially in Surabaya and Malang. It is often called “Kampung” area. Most of domestic
waste water from these area enters into the rivers without purification. Sometimes, open-air
defecation or over hang latrine can be seen in and around the rivers. To make matters worse, it
is difficult to install pipe network for sewerage systems, mainly due to densely tocated houses.
Therefore, improvement of Kampung areas is necessary to improve water quality as well as
river environment.
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3) Cleancer Preduction

Minimization of pollution load from industries can be made by means of pre-process, in-
process, end-of-pipe measurers and their combinations. Pre-process and in-process measurers
are called waste minimization technology or cleaner production technology. Pre-process
includes product changes, raw material substitution, in-process includes process changes,
material handling improvements and recycling. Normally, production cost cloud be reduced
by cleaner production technology. Therefore, adaptation of cleaner production is necessary.

(4) QOthers
For the implementation of the above water quality improvement plan, the following
supporting tasks should be taken into consideration.

- Research and development for appropriate technology of pollution control

- Industrial audit (on-site industrial pollution inspection system)

- Implementation of Environment Impact Assessment

- Utilization of ISO 14000
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Table A3-2 Monitoring Points of Water Quality in The Brantas River Basin by PJT

No. | Code Locotion Rivers Class Pariod Remarks
[T 109) [3;10)0 Brdge Brantas c \lonlﬁy_i'p:;;:‘;{ of Malan_g‘ o i T
T 130l Bumiayy Bridge “IBrantss C | Morly [Downstcamof Malang )
B 1401 Segenggeng Vambangan ' };;:?.B; C Monthly Bawnstream of Maban 2 o T
Tl Tsolplore Bridge Brantas C Monthly {Downstream of Malang i
5 160[Kd.Pedaringan Bridge Brantas C Monthly [Upstrean of Sengguruh Dam T
6l 300iSengzarvh Bridge Brantas C NMonahly |Downstredm of Szngguruh Dam )
7| 350|Sutani Dam Brantas | C Monthly |Sutami Dam reservoir o T
8 380]Kalipare Bridge Brantas c AMonthly |Downstzeam of Sutami Bam S
9 390|Kesamben Tambangan Brantas C Monthly [Downstrezm of Sutami Dam
100 400[Ngembul Bridge Brantas c Monthly JUpstream of Wlingi Dam ]
il 430 Wiingi Dam-1 Brantas c | ﬁf‘-!onlhly Wlingi Dam 12senoi o
12] 440 Whingi Dam-2 Brartas C Worithly [Downstream of Whingi Dam
13]  450|Lodoyo Bridge Brantas c | Monthly |Lodoye Dam reservoir
1 as0) Lodoyo Dam Brantas C Monthly |Downsteeam of Ledoyo Dam
15| 470]Demangan Bridze Branas C Monthly |in Bltal
16! 500|Patel Tambangan Brartas C Moothly [Upstream of join the Ngrowo river
17 630]deti Bridge Brantas C Monthly {Downstrezm of join the Ngrowo siver
L 13 700{Ngronzgo Tambangan Brantas C Mornthly [Upstream of Kedni
19| 720[songbicu Bridge Brantas C Monthly |Downstream of Kediri
201 730|Mekikis Bridge Brantas C Maonthly |Upstream of join the Konto river
b3l 780]Ngrombot Tambaagan Brantas C Monthly |Downstrzam of join the Konto river
22f  930|Ploso Bridge Branlas B Monthly {1n Ploso
23| 930lmigedong Tambangan Brantas B Monthly [Downstream of Ploso
2 960|Baurd Tambangan Brantas B Monthly {Upstream of Mojokerta
25| 930iPadangan Bridge Branias B Weekly [Mojokeno
267 10004 Canggu Tambangan Surabaya B Weekly |Downstream of diverging to the Porong river
27]  1020{Peming Bridge Surabaya B Weekly PAlong the industrial strip
281 1030 Jrebeng Bridge Surahaya B Weekly {Along the industria) strip
29| 1035]Cangkic Surabaya B Weekly [Along the industrial strip
30| 1030|Bambe Tambangan Surabaya & Weekly |Along the industrial strip
33y 1045 Karangpilang Surabaya B Daily  |Near intake of wates supply treatmeat plant
32| 1050Sepanjang Bridge Surabaya B Weekly |Upstream of Gunynnsari Dam
33} 1060{Gunungsan Dam Surabaya B Weekly |Gurungsari Pam
34 1100]Ngagel Treatment Surabaya B Daity {Near intake of water supply treatmeat plant
351 1200¢Petekan Bridge Mas C Monthly |Downstream of Surabaya
36] 28D Wonokerts Bridge Lest C Mornthly JUpstream of Seagguruh Dam
3 290lSengguruh Dem Lesii C Meonthly |Senggursh Dam resenvolr
i8]  $70jBendo Gate Ngasinan C Monthly [Downstream of the Ngasinan river
38| 600|Lembu Peleng Nerowo < Monthly {Tulungagung
40]  610{Plandazn Bridge NEgrowo C Monthly [Between Tulungagung Gare and the Brantas river
41| 3010[Campurdarat Bridge Parit Agun C Monthly |Campurdarat
4 3020{Merzayu Bridge Parit Raya C Monthly [Upstream of the Ngasinan river
|13} 3030|Kendal Bridge Tunrel Entr. C Monthly {Downstream of joining Parit Agung and Parit Raya
44| 750|Setorejo Dam Kenwo C Monthly [Downsiream of Selorego Dam ceservoir
s 710 Kayen Bridge Konto C Moanihly [Upstream of joining the Brartas rives
45]  810|Bening Dam Widas C Monthly |Bening Dam reservolr
47| 900{Karangsemi Bridge Widas. C Monthly (Middle of the Widas river
481  910|Lengkong Brdge Widas C Montly |Upstzeam of joining the Brantas niver
42 93| Beng Confluende Beng C Monthly |Ugstream of joining the Brantas river
SOF 10103 detis Bridae Marmoyo C Weekly |Upstream of joining the Brantas river
S1|  2600|Porong Bridge Porong C Monihly | In Porong

Saurce : PIT

A3-62



Table A-3 Industeies Monitored by PIT and PROKASIH in The Brantas River Basin

. Water Cuality A

naval Ase. 1%E)

NO Name of Dylusyvies PIT  IPROKaSIN Lowcations Pioduiions Rives . oM PROKASWH
Discharge | BOD Fatuvon Disshorge | BOO P
—_— — (i) § {mgl) et ] DY) AL OO
1| FT.Timur Me pah S1eel b3 *x Stecl Tengah River an 143.2 503 7068 0.4 K
2 ﬂxy Cl TG 7”;;” ‘_-;5; a 'I'nti'le'dycing' Surubaya Revgr 14,450 3
) Tﬂmﬁk:m%;\: Melizbay _;:c % Canom{p;;)_ i’rngah River oo |
"4 PT Mowon Indoresia 2 | = M3G  [SumbaysRace | 262000
_'qP’]"Su * Suribaya Riner r-l_‘:s&"):;
| 6IPT Sunys % 1 o= Tt T e ke 4820
E] FG Jombang Br P ) E Sugar i nat | 14,800
| s[FG MAcan % B3 Sugar Forigation Canad I
9IFG Neatineio B = Sugut Exigation Canyl 0600
10{ LD Sumbemels & Tapicea Erigathon Canal 1380
11[PT.Gu fing Garam 3 *x Cigarene 1rmigaiion Canal 60853
PTSipa daZag %= 2 [ked Paper Bramas River 5892
ﬁl._[‘i.\:.i’cmon Hcv\E__ bd Kediri Staughter-house | Brmtas River 4147
PEFTEwmky Aba P * #  [Mejckeno  [Wrapping Paper |Porong River 60,600
3] PG Gempot Kenep : 3 |Mejekens  {Supnr MymayoRiver | 23,040
Bz 2 | % [Mojens MG ParesRiver | 230400
17| PO Aveckha Kimia * X Majoketa Alcobo! Branias River l-!,b‘.)? . X ——
18} PE.Pukerin B X |Mojokento  jPaper Forong River 432,000 [IRR 5566 435001 §28 36108
19{PT Prasmas * Matang Cigarcite {migation Canal EARH 191 47 - - -
0, PG Rz Bae | s} 5 |Matwng  |Sugir  |tmigaionCanat | 154848 1580 IIERED 5 221
2| prias = 3 |Menang Tagiocn TeesiRiver nsa| 1sore a6ssp aar| s Y
2 PG Xebon Agung % & |Mstang Sugar Imigation Casal 933n KXEE) N2igl  C8AM 885 10652
23| FET. Babi }imbe L Elitar Calde Breeding | Brantas River 62,208 NG 0836 - - -
24| FT.Sumber Taai i * X Malang Tapioca Lewi River piRE 1,765.3 41,061 41,395 S610 35642
25| PT . Sumber Timar E3 s [Mahng Tagicca Lesti River pENED 1.%1% 33014 669G 143 499
CIEPT Leces o Milang Tagioa ateim River aam2]  2M487 seses| - B} -
2T FT KebaTen Timor * X Matang Tanned leather | Brantas River 12 1932 T Than| T sse 55
28| Per Hewan Malang X 3 [Malang Stacphter hovse B rantas River 556 23047 1305 1231 1369 167
91 PG Lostari Ed s [Nganjuk Sugar Trrigation Canal 1686 252¢ 93t 23,800 138 5657
30/ FT Java Kenas = % Nganjuk Paper Widas Rives £3200 0.8 6932 5014 1558 42 847
31| PT Tawi Kamia B3 X |Sidkare Paper Mangetan Canal | 840,000 3125 430,433 847200 PILE ] 155.357]
32| P 5id0 Makmar > Sid;arjo Tofu Surabaya River 1560 rhze 3255 - - -
33| T Supama ;.;< % |Sumbeya  |Paper Surabaya River | 333,472 107 | 18213 1nise2 14 2610
34 PT. Taho Purnomo E3 sk |Surmbaya Tofu Surabayy Riner ] 20023 1,81 7034 1 8872 13,275
351 P1.Taho Guoungsari (Legowc) E F3 Sungy;ﬁ Tofu Sursbaya River 612 1 3288 813 £74 2410 ]
36 Pem Hewan KMS S X Surabaya Slaughier-house  |Surabaya River 3465 10657 3500 48 s 111
37| PT.Seiia Kawan E3 £ Turingzgung [ Wrpping paper | Brantas River 21800 14575 23337 15993 54146 13076
38]PG Mapganggung * % |Tunogagung [Sugar rganoaCanal | 72000 [ 30| sl 1sisss| 102 26,236,
39]PET.Babi Batoan % Tunngagung |Catde busbandary | Brantas Riner 1901 tana iy - - -
401 PT.Surya Pamenang *x : Kediri Papes Eranias Rincr 144,000 LX) 430555 14000 107.3 15.451
41| T Eka Mas Foruma & & |Maling Faper Lasti Rivet 192,000 B1Lé §3eM 51,160 260 0,702
42| Peiermalan babi Gunawan 3k (Mojokeno  |Pighusbesdary | Sadar River - - 200100 2768 5564
43 PT Jayantary Sakii % (Mojokero [Canor Sadar River - - 1939 1748 33
4iteT Spindo % [Surbaza  Swelpipe | |Teagah Biver - T -7 3| e[| e
23[PT, Wastra tndah %k [Malang Texstile Brantas River - - 30 1.2 81
26[ Petemalan Babi s |Sidearje Pigbusbandary | Surabaya Riner - - - 123 R A i
47| Petermiakan Sapi ! & Stdcario Catle hyshandary | Sumbaya River - - 120 2357 %
| FT2ava Paper Indo £ [Mojoseri Paper Sadar River - - 13500 2653 5.1%3
A9 P1.Gaw2 Bejo & |Surabmya Sack Surabaya Rirer - - - 1195 6.0 A8
30| PT Hatim Taya % [Susbtaya  |Tofa Sumbaga River . - . T 7353 1158
$1{PT Binung Apoils S E Suraba)—a Dyeing Sursbaya River . - I I ETY YT
S2PT Kedawung Seria E3 . Cardodad Box Surabaya River - o - (1] 282 1
53] PT.Kegaung Sctia i N Eramel Surabasa Rives - - - 1116 L0 :
$4{PT Sama Jaya 3 . Keichup Surabaua River - - - 225 2294 52
551 PT Mrs Prima Canina = . Leather Surabaya River - - - - -
56| PT Sumbes Baru ES . Dyeing Surabaya River - - - - - -
57[PT Sumber Agung * i Bycing Sursbaya River . . - 17 238.7 3
381 PT Witaya Indonesia Makumur 3 . Cacting Surbaya River R : . s | s3] T
591 PT Kasin % [Matlacg Tasning Branuas Rives - T - 1,440 1733 237
6C] PT.Usaba Leka sk [Malang . (Leater Brantas River - - - 2006 2563 514
&1 FF Merex sk |Majokens  [Towilc Sada River - - - 26,400 2520 6653
&2 PT urds Mas Indab % |Kedin Paper Brintas River - - . - - -
63| P Pazina Cita *x Malung Leather Baarnas Riner - - - R B
641 PT Sorya Kencana I b ~ Pigbustandary  [Brotas River - . 5.354 6434 87
5] FT Xasional E 3% . Ruber Braraas River - . - 1106 933 103
Average Ssara| s xany 65930 81 17.95¢
Total P 7] 3503378 76823281 3811360 - oan0s

Source : 3 FROKASIH Annual Regon in 1950.19%7

Note

13 * Monitoring Facior'ss

S 20 As of 1997, PET Baby Buncan{NO.3¥) was closed.
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Table A3-d Foundation Of PROKASI

BBLH Sector Burcau Private Local Total
Fiscal Year {DPU Cipta karys) Government
(*10"3 Ry/year) {(*10°3 Rp/year) {*10"3 Rp/year) | (*10°3 RpYyear) | (%1073 Rp/year)
1989/90 - - - - 0
1990/91 30,000 - 30,000
1991/92 54,000 613,198 250,000 - 817,198
1992/93 80,000 382,000 250,000 - 712,000
1993/94 106,000 400,000 250,000 - 750,000
1994/95 125,000 735,120 300,000 1,160,120
1995/96 148,000 2,270,000 300,000 2,718,000
1996/97 155,000 2,350,000 300,000 1,325,000 3,825,000

Source: PROKASIH annual report 199671997
Note: 1)The foundation are not all for the Brantas river basin.
2YThe foundation includes the cost for administration, sampling of water, laboratory
analysis, training of staff, data arrangement and examination, supports for river
cleaning activilies, river bank ordering and catchment area greening.

3) Private means PIT.
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‘Fable A3-7 The Water Quality Standards of The East Java Province
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Table A39 Effluent Standards in the Bast Java Provinee

Typeofindustrios]
P E0D T oD TS5 ; OU R Thhenod Sulide : ON Cr

20 ;M0
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et e GMIS) o ATeeh
DWROOUe 00T 683
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Rutber 69 . 100 | 20 « 100
69 | 100 | 200 100

-
e

Po o KUAN

T AN 005KCd)

T o

T PR OCHCHsrohorm) LHADNY |

L ossldy

Teatile 69 & 50 |

69 ¢ 50 | 150 | 50

Usea femilizer ! ?('Q-L_‘E" R

Coffes peeling, Candy] ¢
Hoodle
r“l' 3, S0y sauce,

| Tempe

Fauis and vegetle
| processing

Tapicca starch

B 100 100 .
Niropen feediver 200
. 100 00 120 N
Accumulator (Wet) ; o 6 4 B 0Fe)0.2450) ]
e 5 4 ; 66 | 04 | 10 (Fe2. 0.2 15b)
Do) 8§ 2 o boos| o2 O _00IHRLO M)
I b 82 R o2 . 04l _ oot 030Mm)
LEE poE % 0 for 1l o8 ore ! : o BACEHCOIH. 00NCA. 04Ty
o 80 | 50 i 10 : 02 08 oAb J0UCEN 001 M) 00KCH, 0401
Posticide | 60 7 25 | 35 L 2, 2 10 ; ok T i ' 1 '0.0;Benzene), DA Tolugord, Mactive Materiah)
| 23 ! | 0P o 0! [ | y )
Plywond 15 i | 1
I 35 | Cl i
Narie acid 69 ' 80 | B
L 59  £0 |
Deiryadhogfeem ¢ 69 100 2
| &9 110G
Slavphcs House | 69 | 100 |
| &9 | 100
Palm ot 69 100 N .
59 | 100 | i : ,.
Vegesbtoodand | 69 | 75 | 180 | 60 ' 13 ' - 0rody, B MBas)
SxapDeiesgesa 65 | 15 1m0 i o | B i 'Q\_PO#)-;D““B"“’ )
Fish canning | 69 _miilj,o‘!.,ﬂ,i s P b i o ettt ot e
63 1 100, 150 0 30 | € i
rCoids.‘c.r:lge &5 100 N0 0 I _ - U,
69 . 100 | 200 - 300 | L o o
Beer 69 | o sl : : : !
Mk
| S deisie

Prasmacogatia

Ot refancry

Noie 1 1) This table shows mavimam conceniration only.

S

4HT-Ny

2) Upper line of each industry is applicable 1o new industry (including eapansion of industey), Jower Kae is 10 exdsting industry.

Bource 1 Goverment Docree M0.136, 1974 in East Java Provinee
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Talle A3-10 Unit Pollution Load (BOIY of Demestic Waste Water

) ) ltems  Usbanarea_[Semi-urban area|  Ruralarea |
1. Water consumption o Iresent 190 120 100
| _rae | (Veapday) 12020forecast | 200-230 150 B v U
2. Raw Poltution load | 1) Gray water  |Present 30 17 14
_ (g/capday) |2020forecast | 44 o2 LI
2) Black water  |Present 11 11 11
__{g/capday) |2020 forecast } 11 L b
3 Total Present 41 28 25
(gfcap.day)  [2020forecast | 55 L 29
3. Pollution foad with |1} Gray water  |Present 30 17 14
sanitation __({glcapday) [2020forecast | 44 2 s
2} Black water  {Present 0 0 0
_ (gfeapday) |2020forecast | 0 Lo N L
3 Total Present 30 17 14
(g/cap.day) 2020 forecast 44 . 22 18
4. Pollution load with 1) Gray water  {Prosent - - -
Gappei Johkaso __(g/capday) 12020forecast 3 9 S I S
2) Black water | Present - - -
~ l(g/capday) |2020forecast 3 33
1 Total Present - - -
{g/cap.day) |2020 forccast 12 7 7

Note : 1) Increasing rates in pollution load of gray water are as follows
- 1.5% inurban area

- 1.0% in semi-urban and rural areas

2) Water consumption rates are in PDAM service areas.
Source : Brantas I Project (revised by the Study Team)
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Table A3-12 (2) Number and Ouiput Vatue of Industrics in Surabaya

_ L 'u'gc and \‘[edlum Scale lndusmcs o o

Year | Establishments l)msn) Output Value OF.‘[S‘;%;;;]:!]:“‘:? Ol”p“i\‘:‘flq“" per
R (units/km?) {(million RpJyr) | __(million Rpfyr) [(million Rp./kmyyr)|
1980/81 824 _o 30 280025 340 1o
1981/82 330 3.0 - 329,198| % 101
DX I 2 ] I 7] . . O 1
198384 89 33 04wl 4800 L1
1984850 899 T3 541018) 608 1,996
198586 _ 507 33683635 sy 2494
198687 919 34y 765574 83 2793
o888 T va| o 34 999,140 1062 3646
1988/89 o 37 C1,538725 T2 I X T
192:-930 _ i_!3l - ' 4.1 ' ]@1'31 : ynsp o 1094
_19_9(}91 ) ?33 2.8 T 2,154,001 2883 '

!9_?1?@52'" o 70 28] ) 575,583'—_ 3,345

1992193} RN T o93d48) 3748
1993/94] 8329 3309495 4021}

1994/G5 '§l’? o .—,, __3_;6' ’74316} ,294 '“;__ 5,463(% "

1995/96] g3z 30 T 4,183,1610 5022

Source :

Surabaya in Figures 1995

e Small Scale Industries

Year Ls!abh:hmenls Dmsnt) Output Value Olu:lsl?zlalll)l\:fillgl\?erﬂer Ouipukx;i]aue per
{units/km®) {million Rp.fyr) (million Rp/yr) |({million Rp/knr/yr)

1930/8 3,784 13.8] 62,873 17| 229
19882 4594 T T THe®| osgeil UMl T T T 3sq)
TS 7L T ¥ Y IS ¥ N X311 | N
TosyRel T TagsaltT T asay V) I |
1984/85 5,173 18.9 137,124 21
ST I .| N Y | & ¥ I | M
198677\ T 56| 2077777 17429 31
1987/88) 6,033 200 18640 31
1988/89 0,420; - 234| T 236,255 37
198990 6,841 B _25_0 ~ 240,645 - 35
0 I 1] DN 7| I | - ) N -1 1
1991792 7,158 2831 522,649 __ '''' 67
199293 " 7.973 2| £ 1) I
1993/941 - B326f 304 702,283 T
1994/95| 8,648 - 316 L 341,401 97
1 1995/96 9 845 359 T 908,713] 92
Source : Surabaya in Figures 1995
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Figure A3-10 Proposed Monitoring Points in the Rivers and Reservoirs
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Figure A3-14 Secondary Treatment Cost

Source:Water quality management sector project, appendix. june 1990
(Agency for research and development ministry of public works})
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Figure A3-16 Continuous Water Quality Management System
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Figure A3-18 Recommended Pollution Charge System
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