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Summary 
In the Surabaya river, a downstream branch of the Brantas River, around 20 large-scale factories are 

located. These factories use river water in their production (e.g. boiler, cooling, product). Most of 

them are paper factories, which use large amounts of water (52.750 m3/day, or 40% of all industrial 

river water consumption). Another 35% is used by three MSG factories. These two types of factories 

have the largest impacts on the water quality of the downstream BRB. Especially paper factories, as 

their waste water contains a lot of chemicals (from bleaching and washing) and metals (ink from re-

cycled paper). The preliminary research for the Clean Industry Hub (CIB) can be summarized in the 

following remarks and opportunities: 

Remarks: 

• Companies with foreign/international influence perform better, such as foreign owners or im-

portant international customers (e.g. Unilever). 

• Factories are not aware of health risks of polluted waste water or their benefits of cleaner 

river water, such as less treatment costs for production. 

• The Indonesian Environmental Protection Agency (EPA) also provides information on waste 

water treatment for interested industrial companies, but more focused on regulations and 

how comply with them. 

• PROPER (Program Penilaian Peringkat Kinerja Perusahaan or Company Performance Rating 

Program) is too expensive and time-consuming to follow for smaller companies and even for 

some large-scale companies. Only 7 of 15 of the companies interviewed had a PROPER label. 

• If regulations change, companies will follow. All large-scale companies do have a waste water 

treatment plant (WWTP). The use/effectiveness, expertise and overall awareness on the im-

portance of water quality is diverse.  

Opportunities for the CIB 

Almost all visited companies are interested in the HUB, they want to use it for: 

1. Sharing knowledge: Preferably between similar factory/production types 

2. Expert knowledge; New water-related technologies 

3. Discussion and/or two-way presentations, where industries can come up with their own con-

cerns and questions. 

4. Water Efficiency: reduce use to reduce waste 

5. Specific questions: 

1. New, cost-effective Technologies 

2. Hazardous waste (B3): Policies and recycling methods 

3. Technical problems, such as broken waste water treatment plants 

4. Regulations and policies (e.g. PROPER, DLH) 
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1. Introduction 
Over the past 20 years, the water quality in several river basins in Indonesia have deteriorated due to 

an increase in water pollution from multiple sources (e.g. industry, domestic waste, agriculture). One 

of these basins is the Brantas River Basin (BRB), located in East-Java, Indonesia. Here, water manage-

ment in the region became focused primarily on water quantity, such as flood protection and irriga-

tion. In general, industrial waste water is not treated enough and/or continuously, before it is dis-

charged in the river after production and domestic waste is dumped into the river due to a lack of 

garbage disposal options. For example, one million diapers are dumped into the Brantas River, that 

flows through Surabaya, every day (Jakarta Post, 2018).  

 
Figure 1-1 - The outlines of the main branch of the Brantas River and the research 
area within (Yoshino et al., 2017). 

 
Figure 1-2 - Map of Surabaya sub basin of the 
BRB 

 
 

1.1. The Brantas River project 

This project is part of the larger international project entitled “Fostering inclusive growth, health and 

equity by mainstreaming water quality in River Basin Management in the Brantas River Basin, Indone-

sia”. In general, the project focusses on the water quality issues within the river basin management of 

the BRB in East-Java. It involves capacity building and cooperation among other partners and stake-

holders of water quality (e.g. water board, local industry).  Also, the project will contribute to the 

identification of pollution sources and assess contamination in the rivers within the Brantas water-

shed. The BRB project has a duration of around 5 years; from 1-3-2017 until 30-9-2022. 

Tauw is, with Indonesian partner Perum Jasa Tirta II (PJT), in the lead on improving industrial waste 

water treatment and effluent water quality. In short, this is done by expanding knowledge and coop-

eration of industrial water consumption among industry through a network: called Clean Industry HUB 

(CIH). The CIH is part of work package 3 (Table 0-2). The idea is to start transforming the industrial 

water consumption and pollution by increasing knowledge, awareness and communication for large-

scale industry. For example, by connecting new partners (e.g. start-ups, universities, engineering 

firms). The knowledge exchange should help the local industry to manage their waste water and de-

crease the discharge of polluted material into the Brantas River, while changing and creating business 

models for sustainable innovation within industries.  
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 This phase of the project, setting up and running the CIH, needs more information to give more focus 

to it; in terms of what industry to approach and to include. Before starting with the project, there is a 

need for a preliminary investigation, that focuses on water consumption of industry.  

This preliminary research is the focus of this internship. The research includes mapping the BRB in 

terms of industry (locations, production characteristics) and river water quality. The industry charac-

teristics are identified through interviews to find out more about the production process, water use, 

waste water treatment and opportunities for the CIH. The water quality was monitored by incorpo-

rating results of an overlapping fieldwork campaign of students of TU Delft. The goal is to portray the 

impact of the industry on the water quality and determine what the focus of the CIH (and Tauw) should 

be to improve water quality in the downstream BRB in the most effective way. 

1.2. Project area and boundary definition 

The project area of this research is divided in two regions: the entire BRB for the GIS mapping, from 

spring to mouth in Surabaya (Figure 1-1), and a smaller region near Surabaya for the field work and 

interviews.  
Table 1-1 – Summary of physical information 

of the Brantas River. 

Characteristics  

Length (km) 320 

Watershed (km2) 12.000 

Rainfall (mm/year) 2000 

Discharge (m3/year) 12*106 

Source/origin Malang region 

Mouth Madura Straight 

People per km2 1000 

The Brantas River is the largest river of East Java with a length 320 km and approximately 30 million 

people living in its watershed (Table 1-1). The river flows through several regencies (provinces) and 

municipalities in a circular shape. The river flows from its source in the mountains, in the region around 

Malang city, to its mouth in the Madura straight north of Surabaya city. The river branches off in two 

channels near Mojokerto; the Surabaya river (north, towards Surabaya) and the Porong River (east). 

The water distribution is about ¾ (Porong) and ¼ (Brantas) depending on sluice control.  Surabaya, 

river was researched for this internship project. This branch splits up again in several times eastward. 

The focus of the fieldwork remains on the main branch that mouths into the sea north of Surabaya 

City, as the red area presented in Figure 1-1. The mapping of polluters involves the entire region, as 

presented in Figure 1-1. 
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2. Methods & Materials  

2.1. Objective: The initial research for the Clean Industry Hub 

The main goal of this research project is to investigate the presence of industry; their impact on water 

quality and means to improve using a CIH in the BRB. It will be a preliminary investigation to bring 

more focus to the CIH (topologically and by characteristics) and exploration of its possibilities when in 

operation. In order to create the CIH, it is necessary to explore the current situation (e.g. locations, 

industry characteristics) of the BRB, its industry and the relation with water quality. As the CIH is cur-

rently still in its development phase it is important to bring more focus to its goals and contribution to 

the overall project. For instance, the type(s) of industry (Figure 2-1) that was reached out to and are 

able to participate, as there are more than 950 middle/large companies in Surabaya City alone (Statis-

tik East Jawa, 2017). This focus will be determined by exploring their impact on the water quality in 

the river. In order to do this, it is important to: 

1. Locate industry physically (e.g. names, address/location, type of factory). 

2. Finding out more about their production processes and water consumption: intake, pre- and after 

production treatment, discharge, production characteristics. 

3. it is important to find out what needs and incentives of these companies are/should be to im-

prove/change their current handling of waste water and how the CIH could play a role in this. For 

example, if there is a need to improve knowledge or come with technical solutions, the CIH could 

link industries with other parties that can help with this. 

4. It is important to bring more focus to the CIH, as the BRB is too large for direct implementation of 

the Hub in the entire region. This is done by combining water quality measurement results (from 

PJT and the fieldwork campaign of TU Delft). Hereby, the focus area could be determined by find-

ing overlapping areas of bad water quality and industries. 

 
Figure 2-1 - Companies in the Brantas River Basin, regions: Tulungagung, Blitar, Kediri, Malang, Sidoarjo, Mojokerto, 
Jombang, Gresik, Kota Kediri, Kota Malang, Kota Mojokerto, Kota Surabaya and Kota Batu Tulungagung, Blitar, Kediri, 
Malang, Sidoarjo, Mojokerto, Jombang, Gresik, Kota Kediri, Kota Malang, Kota Mojokerto, Kota Surabaya and Kota Batu. 
(from Statistic Jawa-Timur, https://jatim.bps.go.id/publication.html, 2017). 
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2.2. Research questions 

The following research questions are defined, based on the information previously given in this chap-

ter, the original project proposal and input from experts at Tauw, PJT and ECOTON: 

How can the Clean Industry Hub have the best contribution to better water quality from industrial 

sources in the Brantas River Basin, Indonesia? 

The following sub-questions will lead to an answer of the main question, listed based on importance 

for the answer of the main question: 

1. What are current locations and characteristics (related to waste water management) of the 

medium/large industry in the Brantas River Basin? 

2. What is the share of the small-scale industries medium/large industries in water pollution?  

3. What is the current status of waste water treatment facilities on the premises of large, medium 

and small industries? 

4.  What are needs and incentives of those industries to change their current waste handling pro-

cesses and what role could be played by the Clean Industry Hub? 

5.  What is the estimated water quality (roughly estimated) in Surabaya river, one of the distrib-

utaries of the Brantas River? (answered by TU Delft) 

2.3. Methodology 

The internship could be defined in three stages:  

1. Set-up/desktop study stage  

This was conducted in the Netherlands. The goal was to gain as much information related to the BRB’s 

water quality (and industries) and from work that is already done there previously. For example, in-

formation about the current status and use of WWTP facilities at middle and large industry level and 

the waste water volumes currently entering the Brantas river. This was achieved by interviewing 

(Dutch) experts from Tauw itself, other involved experts in the Netherlands (from Tauw) and perform-

ing a desk study. The interviews gave more insight in the current situation but also provided more 

input in the possibilities in terms of research and technical solutions for the BRB. For instance, the use 

of innovative monitoring to monitor water quality, also the opportunity to do some actual fieldwork 

to measure water quality was explored. The desk study contains literature research and mapping using 

GIS-data that is already available. 

2. Field investigation: 

The second stage was conducted be during the stay in Surabaya, Indonesia. The goal here was to map 

the relation between middle/large industry and current water quality (and related parties) of the river 

basin with the help of the local stakeholders (PJT, BBWS, EPA, ECOTON). The place of residence was 

an NGO called Ecoton Inspirasi which involves local parties in the monitoring of water quality, cleaning 

the river and works with the local authorities. ECOTON is located along Surabaya river, a distributary 

of Brantas river. The current situation, in terms of water quality (e.g. pollution amount and location, 

policies) were studied and mapped with: interviews with local stakeholders (e.g. industries, NGO’s, 

universities, companies along the river, authorities.); measuring/monitoring the river itself and map-

ping using locally acquired GIS-data. 

3. Reporting of the results  

The third stage was the reporting of the internship results, done in the Netherlands after the field-

work. The results were presented to the Indonesian project partners Ecoton and Jasa Tirta on Monday 
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29-10-2018 in Malang, Indonesia.  The results will also be presented to involved/interested colleagues 

of Tauw, and others interested, in a ‘zeepkist’ presentation on 22-11-2018 in The Netherlands. 

Fieldwork in the Brantas River basin: the interviews 

The main goal of the fieldwork campaign in the BRB was to collect as much as possible information 

from local sources and/or stakeholders. Finding information about industry characteristics, locations, 

production methods to explore the possibilities of the Clean Industry HUB phase of the overall BRB 

project. Part of this data collection are the interviews, conducted with pre-selected, local parties. The 

industries were selected with the help of Ecoton (know polluters) and PJT (factories are their custom-

ers). The interviews helped determining the current situation of waste and waste water practices / 

standards at the industry and their current discharge and impact on the river. This should aid in iden-

tification of potential solutions for improved waste (water) management, which are provided/facili-

tated by the industry hub. The interviewees are be selected in cooperation with local partners PJT and 

Ecoton, as they have more insight on matters as willingness to cooperate and actual value of an inter-

view (i.e. the impact of the companies to the river water quality). Jasa Tirta provided translation, as 

their representatives always joined to the interviews, which was necessary as English is not common. 

Also, umbrella organizations of industry categories were found for possible future input, for example 

an overarching part for paper industry: Association of Paper and Cardboard Indonesia or APKI. A list 

of these organizations is added to the appendix (page 37).  
Table 2-1 – Industry interview shortlist, the interviewed companies are also present in the map of Figure 0-3. 

  Company (Pt….) Type Date (2018) 

Jombang 1 Cheil Jedang MSG 18 October 
2 Jombang Baru Sugar  

Mojokerto 3 Gempolkerep Sugar cane 23 October 
4 Ajinomoto MSG/flavoring agents 26 October 
5 Alu Aksara Pratama Flour mill (Rice flour)  

Gresik 6 Mount Dream paper 25 October 
7 Adi Prima Suraprinta Paper 25 October 
8 Miwon MSG/flavoring agents 18 October 
9 Madu Lingga Earth Bleaching  
10 Wings Surya Detergents 18 October 
11 Tiwur mega steel Steel  
12 Sinar Sosro Beverage (soft drink) Response via 

email 
13 Pt Surabaya Mekabox Pulp/paper/cardboard 11 October 
14 Garudafood Food (chocolate) 22 October  

Sidoarjo 15 Pakerin Industrial paper 18 October 
16 Tjiwi Kimia Pulp/paper  

Surabaya City 17 PT Suparma Tbk Tissue 4 October 
18 Sari Mas Permai Coconut Oil  4 October 
19 PDAM Surabaya Drinking water 31 October 
20 Rumah Potong Hewan Food (slaughter/meat)  
21 Purnomo Food (Tofu) 31 October 
22 Gunungsari Tofu Food (Tofu)  

Interview questions 

The interview questions are added to the appendix (page 50). Using the same form and questions 

make the results comparable and repeatable. So that the same interviews can be held in a later stage 

of the BRB management project to monitor progress. The list in Table 2-1 was used as a shortlist for 

companies to visit. The list is made in cooperation with ECOTON, as they have experience with the 

industries in the area and the pollution caused by industries. The companies were contacted by PJT, 

as most of them are their customers for raw water from the river. JT also made the appointments for 
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the interviews and JT representatives, Ibu Astria Nugrahany and Ibu Aulia Alamsjah, joined for the 

company visits. This chapter, the distinction is made in five types of companies: paper/pulp, Monoso-

dium glutamate (MSG), food (including chocolate, coconut oil and tofu), sugar cane and detergents.  

Interview subjects 

The interview results give insight in the relation between current stakeholders (e.g. industrial users) 

and water quality. The information gained from the interviews is divided in three categories: water 

use (input and processing), waste and waste water (output) and a brainstorm concerning the oppor-

tunities for industries and the future Clean Industry HUB. Water use is everything related to matters 

such as use of river water, water treatment measures and the discharge of (polluted) water after pro-

duction. The following data was aimed to be retrieved through interviews: 

Water use 

- Amount of water used for production: either directly or other ways, such as cooling water. 

- The water quality standards of the companies for the used, such as: 

o Current state of water quality monitoring at the factory itself; is water quality monitored at all? 

o Temperature, turbidity, pH, salinity, oxygen, etc. 

o Presence of chemicals (e.g. detergents or pesticides, oil, gas) and/or heave metals (e.g. zinc, 

mercury, copper, lead, cyanide). 

- Current pre-processing treatment of water retrieved from the river. 

o If present, the kind of (pre-processing) treatment used. 

o Costs of filtering/cleaning retrieved water before processing. 

Waste water 

- The amount of waste water produced (in m3 per day/week/year). 

- The most common chemicals and, if measured, concentration present in the waste water that is 

released back into the river. 

- If measurements are taken, the measuring method(s).  

- The present waste water treatment method(s) and capacity. 

- Costs and benefits of the waste water treatment process. 

o Costs, such as after-processing filtration. 

o Benefits, for example additional raw materials, heat recovery, recycling etc. 

Clean Industry HUB 

-  The current concerns and wishes/needs; in terms of (technical) knowledge and expertise, policies, 

funding etc. 

For example, what is the present expertise/knowledge on water quality and waste water 

treatment? And is there a need to increase this in order to improve water use and waste wa-

ter. 

 Wat is the current policy on waste water treatment?  Is there a Corporate social responsibility 

(CSR) policy present? Which actively combines production (and involves employees) in corporate sus-

tainability. 

- The role for the Industry HUB as an industry wide knowledge network, in relation to these con-

cerns and wishes/needs.  

- What is the willingness to participate and eventually to contribute to the Industry HUB?  
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Mapping waste water discharge 

First off, it is important to locate the industries that discharge waste water, as they are interesting for 

the CIH, in the BRB. This was done by creating a map with open-source data (e.g. OpenStreetMap, 

ArcGIS Online, Google Maps, satellite imagery) and data retrieved from local stakeholders: PJT, ECO-

TON and the Indonesian Environmental Protection Agency (EPA). There is an online map available with 

the location of approximately 180 middle and large factories are part of the database of the EPA in 

in/near Surabaya. The map gives insight in the locations of possible polluters by combining locations 

of factories along the river and data of water quality. The mapping of industry includes the following 

information: 

- Location: GPS-coordinates and/or address 

- Factory type: defined per sector (e.g. textile, food/beverage, pulp/paper, metal, manufacturing, 

metal, pharmaceutical, sugar). 

- Production volume/factory size: factory production (e.g. ton/year) or number of employees or 

revenue. 

- Waste water produced by individual factories (in m3 per day, month or year for example) 

- Water use: The amount of water used/pumped from the river to be used in production (in m3 per 

day, month or year). 

ArcGIS collector app 

The ArcGIS collector app Figure 3-4 was used on a mobile device to log interesting locations (e.g. vis-

ited factories, dumping locations, discharge points; Table 2-2) found throughout the fieldwork. The 

locations are mostly along the Surabaya river. Mapping was done of the measurement locations of 

water quality and of locations found on the go. The tool functions similar to the CimateScanApp 

(https://www.climatescan.nl/), where people log interesting locations related to sustainable urban 

drainage and spatial transformation in urban areas. The difference with the CimateScanApp is that 

information is stored on private servers of TAUW first. Still, it should be determined what information 

should be shared with consortium partners and/or made publicly available with other. Also consider-

ing the fact that the CIH wants to be a trusted partner for industries. With the collector app points/lo-

cations along the river can be registered. For example, a discharge point of a factory along the river. 

The app allows user to fill in pre-defined forms and georeferenced this to a point-shapefile. As it is 

georeferenced, the data can be accessed, visualized and analyzed with GIS-software. The form with 

the possibly stored information is added to the appendix (page 33). 

Table 2-2  - Locations of interest for the collector app 

• Industrial discharge point 

• Industrial location  

• Household industry discharge point 

• Household industry location 

• Domestic discharge point 

• Domestic location 

• Agricultural/other discharge point 

• Agricultural/other location 

• Waste observation (source unknown) 

• Other /unknown 

Water quality assessment by TU Delft 

Two students of TU Delft executed a water quality monitoring campaign in the same period of this 

internship. Their project involved measuring water quality throughout the BRB. The locations are the 

same as the locations as a previous monitoring campaign in February 2017, conducted by INDYMO. 

https://www.climatescan.nl/
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The overall goal for TU Delft is to establish an innovative water quality monitoring network and inte-

gration of water quality monitoring and modeling within a framework of social learning. For example, 

with unmanned monitoring platforms or participatory monitoring with smartphone apps.  

This will be done through workshops/training and in-situ water quality measurements with local 

groups. The workshops took place in the first week of October 2018, but the students were measuring 

throughout their stay; from 10 September until 22 October 2018. Their results include water quality 

parameters such as conductivity, pH, turbidity, temperature and dissolved oxygen. These results are 

compared to the existing data, from PJT, EPA, BBWS and other data from a monitoring campaign in 

February 2017. A more detailed disclosure of the measurement plan is added to the appendix (page 

37).  

Combining industry information with water quality measurements 

The fieldwork and interview data are combined with the results of the TU Delft students. The final 

product, a map, contains information about the industry (e.g. location, type, scale) and the local water 

quality, ideally indicating the water quality per section of the Brantas River. All data that up till now is 

mentioned in Table 2-3. From this several relations can be further investigated. Focus areas within the 

BRB are defined by, for example, analyzing the water quality per section of the river versus the present 

location and/or type of industry. This helps defining focus areas for the Industry HUB phases of the 

project. 

Table 2-3 – Current known/used datasets and owners 

Type of data Owner/source 
Background imagery  OpenStreetMap, Google Earth/Maps, ArcGIS online and Google Earth Engine 

Open data of industry locations OpenStreetMap and Global Landcover (Food and Agriculture Organization) 

Industry locations and information 
(e.g. known polluters) 

PJT, ECOTON and EPA 

Water quality (first insight) ESA’s Sentinel satellite (from GEE) 

Water quality measurements TU Delft, PJT (past research and static measurement stations) and ECOTON 

Results / deliverables 

The deliverables/results are stored on the Tauw hard drive, they are summed up as followed: 

1. List of all major industrial companies along the Brantas river from location X to location Y, also 

mapped/visualized topologically using GIS-software.  

2. Interviews with 15 of these companies, with results such as: 

a. General identification of needs and incentives of industries to join the future CIH. 

b. Contact details of companies willing to be contacted for information /cooperation in the In-

dustry Hub. 

c. Results of meetings with network/branch organizations in the region. 

3. Note/meeting to/with Tauw advising on the design and objectives of the CIH, including a contact 

list and a follow up meeting after the ‘zeepkist’ presentation to prepare project members for the 

next step in the project. 

4. Map combining industry impact and water quality to facilitate identification of the largest prob-

lems and helps to determine focus area(s) for the CIH. 

5. Database containing information on approximately 1000 small scale/household industries. 

6. Database containing the contact information of all industry/enterprises in East-Java. 

7. A GIS-workshop on basic mapping using Qgis for Indonesian Stakeholders, including EPA, Jasa 

Tirta and Ecoton. 
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8. Presentation on the internship progress during the workshop week in October 2018 for all the 

project members, including TU Delft, BBWS, Tauw, Jasa Tirta, WLN and Ecoton. 

9. Presentation on the basics of river water quality in the Surabaya river for an elementary school 

and a technical university, held in Indonesia. 

10. Presentation of research results for the Indonesian stakeholders, held in Indonesia. 

11. Presentation for fellow Tauw employees, called a ‘zeepkist’. 

The main result contains be two reports and two presentations. The reports are the method of ap-

proach (1), made before the fieldwork campaign in Indonesia, and a report describing the results of 

the whole internship (2), written in November, after the fieldwork campaign. The second report also 

includes a map of the BRB, with the results of the internship visualized such as industry locations, 

water quality measuring results and the derived recommended focus area(s) for future actions in the 

project). Also, the results of the industry interviews are added to the final report; in general results 

and the original interview memos. Two presentations are given during the stay in Indonesia, during 

workshops with the BRB’s project members in the first week of October 2018. This presentation covers 

the recent results of the interviews and mapping. Before leaving Indonesia, a presentation was given 

to the Indonesian stakeholders on the preliminary results of the research. After the trip another 

presentation will be given for the colleagues of Tauw (22-11-2018) in the Netherlands and other in-

terested parties to transfer the gained knowledge and insights from the internship.  
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3. Results 
3.1. Industry locations and Characteristics 

Share of smaller industries 

EPA Surabaya Provence is creating a database of all household industries in East-Java. There is no 

collection system, but whenever EPA officials encounter household industries, they are added to the 

list. So far, 8133 small industrial locations have been added to the list. The companies can be divided 

in 12 categories: cattle, cement/stone/pottery, clothing, dock, fabric, fish, food, metal, spices, to-

bacco, wood and unknown. However, only 1455 of the household companies are located within the 

BRB. There are currently no companies added for the regions: Surabaya City, Jombang. Which are 

three of the most densely populated regions in the BRB. The database does give a good overview of 

the types of small industry located in upstream areas, such as Kediri and Mojokerto. A large part of 

the household companies is labeled ‘unknown’, as it was not possible to translate from Bahasa or 

information was simply lacking. From the data that was complete, it can be derived that most compa-

nies are in the categories Food (cyan), Cement/Stone/Pottery (red) and metal (orange). 

 
Figure 3-1 - Types of household industry in the BRB, data from EPA Surabaya Provence (2018). 

 
Figure 3-2 - Amount of river water per day (m3/day). 

Mapping industry: GIS and Interviews 

Water consumption per type of industry 

Jasa Tirta is responsible for the delivery of water to the industry in the BRB. In total, the large-scale 

industries in the BRB use 34.720 L/s of water from the river, as provided by PJT. From their data, as 

shown in Figure 0-1, it can be derived that PDAM (12.500 L/s or 36%; drinking water) uses the most 
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water from the river. Power plants come second (11.240 L/s or 32,4%) and sugar factories in third 

place (3.934 L/s or 11,3%), see Figure 3-2. 

 
Figure 3-3 - Result of mapping using the Collector App: 72 locations 

Table 3-1 - Collector result: Type of factory 

Type Count Type Count 

Beverage 1 Metal 2 

Chemical 2 MSG 3 

Clothing 1 Other /unknown 5 

Coconut oil 7 Paper/pulp 10 

Detergent 2 Sugar 3 

Flour 2 Tofu 4 

Household industry 2 Not applicable 27 

Meat/butcher 1   
 

Collector App: the results 

The ArcGIS Collector app was used to map locations in the BRB throughout the stay in Indonesia. The 

map in Figure 3-4, Figure 3-3, Table 3-1 and Figure 0-2 all show the results of the inventarisation, with 

72 locations related to industrial/domestic discharge and waste observation. The yellow stars repre-

sent the locations of industrial outlets. 36 large scale industry outlets have been visited, mapped and 

stored in GIS-servers of Tauw. Most mapped outlets were from paper factories (10), seven outlets 

were discovered around a coconut oil factory. The maps are available digitally through the ArcGIS-

servers of Tauw and three maps have been added to the appendix (page 45-47). Figure 3-4 show the 

initial result of the mapping in the online-server of ArcGIS.  

 
Figure 3-4 - The ArcGIS Collector app was used for mapping of the BRB. Purple dots represent the mapped locations, 
which includes data and pictures. The orange dots are clustered locations from PJT and black are clustered locations of 
sample sites. 
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Industry database 

The East Javan Bureau of Statistics publishes an annual report, containing all middle/large industry of 

Jawa Timur (East Java). The report contains over 6.600 industries and information, including: address, 

type of industry and telephone number. Around 1.800 of these companies are located in the BRB. An 

overview of the types of factories can be found in the graph on page 40 of the appendix. Currently, 

there is no link between this database and the results of the collector app. This database can be used 

to get contact information of companies. Or as a start of the official CIB database, containing infor-

mation about the enlisted industries cooperation, water characteristics etc. The database is stored in 

an Excel-file (Database_companies_EastJava.xlsx) and stored on a Tauw-server. 

 
Figure 3-5 - A company database of East-Java was built from the 'Directory of large and medium industrial companies’, 
composed by the East Javan Bureau of Statistiks (2017). 

  



 

21 

 

3.2. Company interviews 

This chapter revolves around (sub)research questions 1 and 2. In order to answer these questions, 15 

companies along the Surabaya River (of which one responded by email on the questionnaire, including 

answers) were visited to find out the standings of local industries on the following three themes: water 

use, waste water treatment and chances for the CIH. The schematic location of the industries can also 

be found in the map on page 49, made by Ecoton Inspirasi. 

 
Figure 3-6 - Interview result: Amount water used (orange) and amount of waste water (red). The sugar factory uses the 
most water, but is only running at full capacity in four month per year. 

Figure 3-7 shows the cost of water use and waste water treatment per type of industry. The food 

companies have the highest costs, probably because their WWTP are small and because the WWTP 

of GarudaFood treats the water extensively. For drinking water, palm oil, sugar and tofu no exact 

amount of costs were retrieved through the interviews, as not all companies wanted to share this 

information.

 
Figure 3-7 - Cost of pre-production treatment (blue) and waste water treatment (WWT) in red. 

Paper/pulp companies 

Mount Dream (Gresik), Adi Prima Suraprinta (Gresik), Surabaya Mekabox (Gresik) and Pakerin (Si-

doarjo, Kali Porong) are the four paper factories that were visited. They provide several kinds of paper, 

such as packaging, industrial and newspaper. But all these factories have in common that they use 

river water and recycled/old paper as raw materials for production. Most of the ‘raw’ paper is even 

imported from around the world: Europe (United Kingdom and Netherlands), USA and more. Concern-

ing the PROPER label, three companies out of five did not have the label (two had a blue label). More 
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background information on the PROPER label can be found on page 40 of the appendix. Which is con-

cerning, as industries with the label have more knowledge about water use (and waste water) and 

therefor have a smaller chance to be a polluter of the river. In general, the companies without the 

label explained that the label was too time consuming (1), too expensive (2), difficult to get, because 

of lack in knowledge (3) and/or not necessary as it is not enforced by any legislation (4). 

  
Figure 3-8 - Representatives of Pulp and paper companies: Mekabox (left) and PT Suparma Tbk (right). 

Water Use 

The amount of water used for production by paper factories is relatively high (10.540 m3/day on av-

erage). The water is used to wash and mash recycled paper into a sludge. The paper fibers can be 

extracted from this sludge can be used to produce new paper. All paper companies use water from 

Surabaya River and have a simple pre-production treatment. Their only concern is to remove sediment 

from the water. This is done by several processes that speed up sedimentation. In general, the floccu-

lation/coagulation method is used as four out of five companies use it. One company uses polymers 

and sand filters. Here the water is temporarily stored in tanks where chemicals are added, so called 

PAC’s (Powdered Activated Carbon). PAC adsorbs natural organic compounds, taste and odor com-

pounds, and synthetic organic chemicals (USEPA, 2015). Basically, this process was found to be used 

at all visited factories. Some factories had additional steps off course.  

This type of water treatment is cheap: 706 IDR/m3 on average vs. the average of all visited companies 

3.356 IDR/m3. The most important parameter of river water for this type of industry is TSS or sus-

pended solid, the factories need clear water for their production. 

 
Figure 3-9 - The aeration process (left) and a bio indicator tank (treated water) of two visited paper companies in the 

BRB. 

Waste water 

For the visited paper industries, it is common that all water used for production is discharged back 

into the river, 10.360 m3/day on average. The companies use a simple treatment: sedimentation and 
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aeration where they measure the following parameters: pH, TSS, BOD, COD. These are prescribed and 

enforced by government policy. The interesting thing is that only one company measured the amount 

of lead (Pb) coming from the ink of recycled paper. The other four companies are not measuring the 

amount of (heavy metals) that are discharged back into the Surabaya river after the waste water treat-

ment process. Beside the discharge of waste water, there is a second waste from the paper produc-

tion. The sludge/sediment from the WWTP. The sludge is considered as hazardous waste by the Indo-

nesian government and is therefore expensive to treat or dispose. The disposal is usually done by 

hiring a certificated transporter that moves that sludge to unknown locations for dumping. Consider-

ing that this is an expensive process and there is reason to believe that some companies flush this 

sludge directly into the river. This was proved by visual inspections and measurements done during 

the internship. It seems that a solution for the ‘hazardous’ sludge will indirectly improve the water 

quality of the river, as less flushing/dumping will occur.  

Chances for the Clean Industry HUB and Paper industry 

In terms of cooperation between paper companies, there is APKI: Asosiasi Pulp dan Kertas Indonesia 

or Paper- and Pulp association of Indonesia. APKI organizes large conferences in Jakarta for all paper 

and pulp industry of Indonesia and provides information on production trends in general. There have 

been presentations about water use and waste water treatment, but only on few occasions. For ex-

ample, there were talks about hazardous waste (B3) and an expert from ministry Env. and forestry 

gave a presentation. These presentations were a one-way form of providing information, there was 

no possibility to ask questions and/or go more in dept about the themes discussed. All the visited 

paper companies mentioned this and said that they would be interested in discussion/workshop ori-

entated meetings, so that they can learn more about water usage/waste water for their own, specific 

cases.  

MSG 

Monosodium glutamate is a flavoring agent used in Asian style cooking all over the world. There are 

three MSG factories in the BRB: Cheil Jedang (Jombang), Ajinomoto (Mojokerto) and Miwon (Gresik). 

These companies produce MSG for customers all over the world, among them is Unilever (Cheil 

Jedang). All three companies are joined in the PROPER label program: two have a green label and one 

has a blue label. 

  
Figure 3-10 - Interviews were conducted at MSG factories Cheil Jedang (left), Ajinomoto (center) and Miwon (right). 

Water Use 

There is a general believe that the paper factories use the most water in the BRB. On the contrary, the 

three visited MSG factories use 15.585 m3/day of river water on average, which is 5000 m3/day more 

than the paper factories.  The treatment of water before production is relatively cheap: 1100 IDR/m3 
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vs 3.356 IDR/m3 of all visited companies. Probably because of the larger size of the treatment plants, 

which reduces costs. Interestingly, there is a lot of external pressure on these companies to have a 

good environmental policy, including waste water treatment. This pressure comes from large export 

customers (e.g. Unilever) and cultural, the MSG companies are owned by foreign companies (Japanese 

and Korean culture). For example, one of the MSG companies has an environmental manager. This is 

exceptional for all the visited companies, were water consumption is handled by the utility manager. 

Waste water 

The amount of waste water from the MSG factories is similar to the amount of water used in produc-

tion: 12.333 m3/day at the cost of 3.500 IDR/m3. The waste water is characterized by a brownish 

color, but is harmless, according to the company representatives. The three companies use extensive 

treatment methods, such as: Biological (aerobe/anaerobe bacteria) and physical/chemical (using floc-

culation/coagulation/sedimentation process). One factory even uses a membrane module to remove 

more particles from the waste water. The general parameters, that are measured, of the waste water 

are: pH, TSS, BOD and COD.  

Food 

GarudaFood (Gresik), Sari Mas Permai (Gresik) and Purnomo Tofu (Surabaya City) are three different 

types of food companies. They are located along the Surabaya River.  

Purnomo Tahu 

Purnomo Tahu is a small-scale tofu factory in within the city limits of Surabaya City. The factory is 

closing soon (factory is now running on 25% of capacity), and so are the other tofu factories in Sura-

baya city. According to the owner, the factories are moving upstream, towards Jombang regency. The 

factory is not enrolled in the Propper labeling system and is not interested in it either as the factory is 

too small to comply, in terms of manpower and budget.  

 
Figure 3-11 - Purnomo Tahu: The soybeans are washed and soaked in river water (left) and the (aerobe) waste water 
treatment tanks (right). 

Water use 

The factory uses water from the river to clean the soybeans and soak them overnight. The water is 

retrieved from the river and used after a simple treatment called gravitational and sediment filtering. 

Practically, this means the water is pumped from ground floor to first floor height and filtered using a 

basic filter element.  This type of pre-treatment is disputable for a food producing factory, as it does 

not clean the water from bacteria, heavy metals and other possible contaminations. The tofu is made 

by cooking the soy beans in boiling vinegar, which kills some of the bacteria, but definitely not all. 

Multiple people also mentioned the tofu from downstream areas, like Surabaya city, taste different 

than the upstream tofu. This could be caused by using basically untreated water in the downstream 
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area. Where the water quality is already the worst of the whole river basin. As the factory is small, the 

cost of the pre-treatment is unknown and there is now measuring or parameters of the water intake. 

Waste water 

For a small factory with limited pre-treatment and relatively harmless production of tofu, the factory 

has an extensive WWTP that treats waste water with anaerobe and aerobe processes. The WWTP was 

built after the EPA asked the previous owner to do so in the 1990’s. Australian consultants were hired 

to build the 9 billion IDR (540.000 Euro) WWTP. The WWTP is not used constantly, as the factory is 

running on low capacity and electricity cost of the plant are too high.  Therefore, no parameters or 

measuring is done for the waste water.  The WWTP is only turned on periodically, when the water 

storage tanks are full.  

GarudaFood 

The GarudaFood factory is located in the Gresik regency, along the Surabaya River. The factory pro-

duces biscuits, wafer, snacks, nuts and other snacks. Unfortunately, only an interview was possible 

due to company policy. The company currently has no PROPER label, but they will apply for a green 

label in the near future. Two other factories, owned by GarudaFood, already have the green PROPER 

label. 

Water Use 

The factory uses two sources of water in their production process: groundwater and PDAM water. Per 

day, they use 10.540 m3 on average. 90% of this is ground water. The river water is not used, as the 

water quality is too poor and therefor too expensive to clean/treat for use in production of their food 

products. As water is ground water is expensive to pump up (from +-140 m below surface) and exten-

sively treated, the treatment process before production is more expensive than the average of all 

factories: 8.650 IDR/m3 vs 3.356 IDR/m3. The treatment process includes the use of ultraviolet light 

to kill bacteria in the water.  

 
Figure 3-12 - GarudaFood presented their waste water treatment process during the interview. From ‘ekualisasi’ (waste 
water regulator) to fishpond (as bioindicator) and the effluent.  

Waste water 

The factory produces only 40 m3/day of waste water, as almost all water ends up in the products, 

according to the company. The waste water is treated using the following steps: Equalization (flow 

control), Anaerobe, aerobe, clarifier, fish pond and effluent. There is also an emergency pond present, 

which is not common, as was found through all the company visits. The waste water is measured 

before discharging; the parameters are: BOD, COD, TSS, oil and grease, pH. GarudaFood’s WWTP is so 



 

26 

 

good, that it is used as an example by the local EPA for other companies; the EPA regularly visits the 

WWTP together with industries to educate about waste water. 

Sugar Cane 

PT. Gempolkerep is a sugar mill company that produces a broad selection of production with sugar 

(cane) as their main ingredient. The factory runs on full-capacity for a few months per year, in the 

summer. During that period, it uses around 30.000 m3/day of water from both ground water and the 

river. The company has a green PROPER label for the years 2015 and 2017.  

 
Figure 3-13 - Company visit at Gempolkerep (grey shirts) with representatives of PJT (white shirts) and one of three the 
aeration tanks as part of the WWTP on the right. 

Water use 

The sugar cane factory has the highest capacity of water use 30.720 m3/day on average. They use 

River- and Ground water, but only run at full capacity in the summer season when the sugar cane is 

harvested. Interestingly, there is no treatment for the water that is used in the production process. 

Also, there are only two parameters: temperature and pH.  

Waste Water 

80% (or 24.000 m3/day) of the water used in production flows back into the river after treatment. The 

treatment process consists out of a large-scale aerobe process. Step by step: Equalization, cooling rib, 

pre-sedimentation, aeration tank 3x (increasing oxygen level), clarifier, effluent. No chemicals are 

used in this process, only bacteria and fertilizer (to feed the bacteria). The water is measured before 

discharge, the parameters are: pH, TSS, COD, BOD, oil/grease and temperature. The company. 

Detergents 

Wings Surya was visited on 18 October. This company produces detergents for both national and in-

ternational markets. It is famous for its halal soaps. The company is complying with the PROPER label 

and is marked blue. 

 
Figure 3-14 - Interview with the management team of Wings Surya detergent factory, with the CEO on the left. 
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Water use 

The detergent company uses 3000 m3/day of river water. The water is treated to be used in the prod-

uct and for boilers (steam), see Figure 3-15. The treatment process treats the water to make it softer 

(boiler water) and to demi water (in detergents). Using coagulation/flocculation process and extensive 

filtering with sand of various grain sizes, resin and adding softener. Therefore, the treatment process 

is expensive: 10.526 IDR/m3 vs 3.356 IDR/m3 of all companies. Their standards are higher than the 

PDAM water standards.  

Waste Water 

There is not a lot of waste water, the domestic waste water (100m3/day), from factory toilets, kitchens 

etc., is five times bigger than the amount of industrial waste water (20m3/day), which is mainly leaked 

water. Although the amount of waste water is low, there is an extensive treatment process for the 

industrial waste water: Chemical (to increase pH and flocculation), bio (aerobe in three tanks/anaer-

obe; one tank). The domestic waste water is treated separately, using only the aeration method. The 

industrial waste water is measured by the government standard parameters, including pH, TSS, BOD, 

COD etc., but is also tested in several fish tanks (bio indicator). After each treatment process there is 

a fish tank, with different fish species. The cleaner the water, the more demanding the fish species. 

The cleanest water holds koi fish.  

 
Figure 3-15 - The flocculation tank at Wings Surya: water treatment before production (left) and WWTP for treatment 
after production (right). 

Coconut oil 

Sarin Mas Permai is a factory that produces 300 tons of coconut oil per day for cooking purposes from 

raw coconuts. It is located along the Surabaya River and produces for both national and international 

customers. The company is currently not in the PROPPER-program, as they find it very difficult to get 

in and lots of changes to the company are needed. 

Water use 

The factory uses water to clean the coconuts; around 400 m3/day. The cleaning process is done 

through washing with liquid water, but also with steam/water vapor. This vapor condensates and is 

treated after cooling.   

Waste water 

The cleaning water and condensed vapor is cleaned after production using aerobe (around 100 

m3/day) and anaerobe processes in large tanks. This water contains high levels of hydrocarbon (which 

is poisoning on inhaling or indigestion); a greasy substance that floats on the water. This substance is 
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scooped of manually. which is alarming, as one employee is responsible for the scooping on a produc-

tion of 300 tons of coconut oil. The peroxide is sold off to third parties and is used in roofing material. 

Interview findings related to the Clean Industry HUB 

After conducting all the interviews, it seems that Factories are very interested in the CIH. Overall, the 

interviewees were technicians, whom are naturally interested in the newest technologies. The inter-

viewees in general think that sharing knowledge between industries would be a good idea, as there is 

no sharing of knowledge at the moment and it could help reduce costs for waste water treatment. 

Except for four factories, all companies had struggles with the PROPER labeling system. It seems that 

the label is easy to surpass and can be neglected if companies cannot or will not oblige to its rulings. 

Only 7 out of 15 interviewed companies are joined in the PROPER program. This is related to the costs 

in terms of man hours and investments in matters such as waste water treatment, C02 emission, social 

responsibility etc. What does work, or at least in the past, is strong regulations and enforcement by 

the local EPA offices. In the past, the EPA had much more power through fining and closing factories. 

This is why all factories had to oblige and at least built a waste water treatment plant and start meas-

uring their emissions. However, the use/effectiveness and expertise on water treatment is diverse 

between companies; where one company has an environmental manager and a complete environ-

mental/sustainability company policy, other companies only have only built a small treatment plant 

to comply with the government regulations.  

When asked about possible advantages of cleaner river water, only three companies understood right 

away that that would decrease treatment cost and could improve their product quality. Other com-

panies understood it after talking about the difference in water quality between the dry and raining 

season. They then agreed that improving river water quality will directly benefit them. 

On the form of the CIB, all industries mentioned that it is important to have two-way presentations 

with room for discussions. Workshops about waste water treatment should be the form of meeting 

to go with to make it interesting for the companies.  

 

 
Figure 3-16 - Representatives from PJT (white shirts) and Sarin Mas Permai (blue shirts) with a utility technician (left) 
and the factories utility manager (right). And the aeration tank on the right picture. 
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3.3. Water quality of the Surabaya River 

Two students from TU Delft were conducting fieldwork for their thesis, concerning water quality. The 

results of this research can be found in Figure 3-17 and Figure 3-18. The water quality was tested 

through measuring dissolved oxygen (% and mg/L), electronic conductivity (mS/cm) and turbidity 

(mg/L).  The most important conclusion from their research is that the water quality deteriorates when 

the river is getting closer to densely populated area, Surabaya City. As can be seen in the map display-

ing the amount of dissolved oxygen in the river water; in/near Surabaya City there is only 1-10% of 

oxygen in the water. The results are inconclusive, as the final report of the research by the TU Delft 

students is not published yet. 
Figure 3-17 - Measured Dissolved Oxygen (left; %) and Dissolved Oxygen (right; mg/L) at industry effluents, in coopera-
tion with TU Delft and IndyMac (29 and 31 September). 

 
Figure 3-18 – Measured: Left Electronic conductivity (mS/cm) and right: Turbidity (mg/L). In cooperation with TU Delft 
and Indymo (29 and 31 September). 

 
Figure 3-19 shows the combination of data on water quality (TU Delft) and amount of water used from 

the river (PJT). The amount of water used is a good parameter for the amount of waste water, as 

almost all water used in industrial production ends up back in the Surabaya River. The map shows the 

deterioration of the water quality (in this case percentage of dissolved oxygen) when more water is 

used from the river.  
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Figure 3-20 - Electronic conductivity of the Surabaya River versus the amount of water used by industry (PJT)  

Figure 3-19 - Water quality versus the industrial use of river water in the Surabaya River, Indonesia. 
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4. Discussion 
The mapping of the BRB was a very useful tool, as it helps visualizing the situation in the visited area. 

In this case 71 one locations of the downstream are of the BRB where stored in the CollectorApp, 

including information about the situations found and pictures to describe them. PJT and Ecoton al-

ready mentioned that they are interested in the app and they want to use it in the future. For the 

results of this fieldwork, the map is still incomplete. The locations added were found by accident or 

while conducting the water quality research. A more structural approach is needed for a more com-

plete map of the region. Doing this will be very time consuming and therefore expensive. It would be 

a better solution to first look at the data that is already present within the stakeholders of the project. 

PJT, Ecoton and the EPA’s combined have more than enough information to visualize the situation in 

the entire region. The problem is that this information is: held back for privacy or regulation related 

reasons, is stored offline or is simply forgotten. Project partner WLN is currently collecting and com-

bining all water quality data and it will be interesting to examine their results and see what the rela-

tions to the industrial pollution is. 

The quality of the answers/data received from the interviews and site visits is debatable. Due to the 

combination of measuring industry outlets and river water quality in September 2018 and the inter-

views a month later, some controversies can be found. Some industries were found to give a different 

view of their water treatment plant, then the one formed by measuring the outlets. The measure-

ments at some locations prove that the WWTP are not always fully operated and that waste water is 

dumped directly into the river. In other cases, there is dumping of sediment/sludge from the sediment 

tanks. In October there were two events where there was mass-fish kill due to dumping by Adi Prima 

Suraprinta (locals saw and smelled it). Whereas during the interview this was difficult to talk about 

and not handled at all. The interviews with representatives of the EPA offices in the BRB also proved 

this. As the audits by the EPA are always announced beforehand, the WWTP is fine when arriving, but 

could be dumping illegally the next night (source: Ecoton). The paper factories were even called the 

‘paper-mafia’ by one official, who had experience with bribery in the past; offering extra money, hotels 

etc. for help with audits. These examples are proof that the conducted interviews and its results should 

be a small inventarisation and should be used/viewed critically.  
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5. Conclusion 
The most large-scale industries are located in a downstream branch of the Brantas River, the Surabaya 

river. This river connects the middle branch with Surabaya city and is an important source of water for 

both factories as locals (e.g. agriculture, domestic). The most dominant types of industry are paper 

and MSG, as they use (and discharge) the most water from/back in the river. Every factory has con-

structed a WWTP, but the usage and efficiency are different. This is caused by lack in knowledge, 

awareness and/or budget. In general, the companies use a combination of sedimentation and biolog-

ical (aerobe/anaerobe) treatment processes. Off all factories, the paper factories will require more 

attention, as a change in their system can have the biggest impact on the water quality of the river. 

First off, they used the most water of all industries along the river.  

Secondly, there is a lot to improve in their waste water treatment processes. For example, the removal 

of heavy metals and chemicals (detergents) from their waste water and reducing leftover hazardous 

sludge from the production and waste water processes.  

There is a lot of opportunity for the CIH to play a role in these improvements, as all visited companies 

proved to be interested in the idea of the HUB. As a both a network organization and a provider of 

information on industrial water related matters (e.g. water use, efficiency and waste water treat-

ment). It will be important to really engage industry and let them have a saying in the themes that the 

CIB will discuss/address.  

Concluding from the results of the TU Delft water quality assessment, the water quality of the down-

stream Brantas River was very poor. The water quality decreases more and more towards Surabaya 

city, where there is no/little oxygen left in the water. 

5.1. Recommendations 

Based on the experience and knowledge gained through this internship, there are some recommen-

dations for future research in the area of BRB industry and its relation to river water quality:  

• Not all companies were visited/interviewed during the internship, such as Tjiwi Kimia, they are 

the largest (pulp and paper) factory in the Southeast Asia with approximately 11.000 employees. 

These companies still have to be contacted and included in the proceedings of the CIB. For ex-

ample, TP Tjiwi Kimia might be interesting to interview.  

• More research is needed into the role of industry associations, such as APKI: Who are there par-

ties exactly and if they want/should to be included in the CIB should be investigated further. 

• Only industries were contacted that were known customers of PJT (using river water). But there 

is still an unknown amount of companies using groundwater, which is still discharged into the 

nearby river. The ministry of minerals holds more information on these industries and could be 

contacted.   

• The awareness on the impact of bad water quality is absent. Both in industry as locals. Maybe 

joint education and/or presentations could be started to increase this. 

• More research is needed about small scale and household industry. It is still unclear what the 

exact contribution of these companies is to the deterioration of the water quality of the Brantas 

River Basin.  

• The water quality assessment needs to be investigated further and compared to river basins 

around the world (such as the Rhine) to get a good overall idea of the situation in the BRB. After 

all, other basins faced similar problems and some, like the Rhine, managed to solve them over 

time.  
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Appendix 
Logbook 

 

Day Date Day Description Comments
2-sep Flight to Jakarta

1 3-sep Monday Jakarta

2 4-sep Tuesday Jakarta

3 5-sep Wednesday Travel to Bandung

4 6-sep Thursday Bandung

5 7-sep Friday Travel to pangandaran

6 8-sep Saturday Pangandaran

7 9-sep Sunday Travel to Yogya

8 10-sep Monday Yogya

9 11-sep Tuesday Travel to Mojokerto/Arrive at Ecoton

10 12-sep Wednesday Meeting with Ecoton; Jasa Tirta, meet Astria

11 13-sep Thursday Join measurements with Jasa Tirta; pt adiprima suraprinta in afternoon

12 14-sep Friday Jombang EPA; Fisherman/Farmers small village; measure pt chil djedang 

13 15-sep Saturday Day off

14 16-sep Sunday measuring outlets(pt wings surya etc);

15 17-sep Monday measuring outlets; demonstration against diapers

16 18-sep Tuesday measuring outlet (pt gempolgrep) and aluminium ash with Amir

17 19-sep Wednesday Sidoardjo; diaper protest and EPA meeting

18 20-sep Thursday Day at office; pt Pria research; make map for tofu factories and typing

19 21-sep Friday Measuring by boat, tofu factories Make map

20 22-sep Saturday Day off; typing/planning/report

21 23-sep Sunday Mt. Bromo

22 24-sep Monday Mt. Bromo

23 25-sep Tuesday morning immigration office surabaya; Surabaya EPA (Ibu Anjar)

24 26-sep Wednesday Measuring with BBWS and interview SDO news

25 27-sep Thursday Measure Adi Prima in Evening

26 28-sep Friday Measuring with Rui, some point measurments at industry Rui arrives; input for the workshop

27 29-sep Saturday Measuring with Rui by Boat input for the workshop

28 30-sep Sunday Day Off input for the workshop

29 1-okt Monday Measuring with Rui by Boat Reached Gunungg Sari Tofu

30 2-okt Tuesday Workshop week; Jan-Willem/Martin arrive

31 3-okt Wednesday Workshop week; Floris arrive

32 4-okt Thursday Workshop week; First interviews Miwon and WingSurya

33 5-okt Friday Workshop week; Measuring at JT office

34 6-okt Saturday Measuring with Rui Measuring TjiwiKimia and other Points

35 7-okt Sunday Measuring with Rui/Floris in Malang

36 8-okt Monday Measuring with Rui/Floris in Malang

37 9-okt Tuesday Day at the Office; TKPSDA meeting in evening Christa presents project / Rui&Floris leave

38 10-okt Wednesday Interviews; Sarin Mas & Suparma

39 11-okt Thursday Day off

40 12-okt Friday

41 13-okt Saturday Speech/Presentation at Elementary School

42 14-okt Sunday Weekend

43 15-okt Monday Presentation/Lecture at University of Biotech Delft Students leave to Bali

44 16-okt Tuesday Interviews; Mekabox (9pm) & Purnomo Tahu (after)

45 17-okt Wednesday

46 18-okt Thursday Interviews; Cheil Jedang (9am) & Pakerin (1 pm)

47 19-okt Friday Singapore

48 20-okt Saturday Singapore

49 21-okt Sunday Singapore/Surabaya

50 22-okt Monday Interview GarudaFood (13.30)

51 23-okt Tuesday Interview Grempolkrep (morning)

52 24-okt Wednesday

53 25-okt Thursday Interviews; Adiprima Suraprinta & Mt. Dreams

54 26-okt Friday Interviews; Ajinomoto (08.30)

55 27-okt Saturday Prepare presentation/work report

56 28-okt Sunday Drive to Malang; go to beach Malang

57 29-okt Monday Presentation at Jasa Tirta Malang (10.00), visit farmers and waterfall Malang

58 30-okt Tuesday Ecoton

59 31-okt Wednesday Interviews; PDAM Surabaya (08.30) Ecoton

60 1-nov Thursday Workshop Data analysis using GIS @EPA Surabaya

61 2-nov Friday Back to the Netherlands (19:35 Ind time) Surabaya

62 3-nov Saturday Back in Amsterdam

63 4-nov Sunday Weekend

64 5-nov Monday Meeting Liesbeth in Utrecht Utrecht

65 6-nov Tuesday Finish report Utrecht

66 7-nov Wednesday Finish report Utrecht

67 8-nov Thursday Finish report Utrecht

68 9-nov Friday Meeting Judith/Martin; Concept report Deadline Utrecht

69 10-nov Saturday

70 11-nov Sunday

71 12-nov Monday

72 13-nov Tuesday

73 14-nov Wednesday

74 15-nov Thursday

75 16-nov Friday End of contract Tauw
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Basic information on the BRB water quality project 

The consortium 

The project is executed by a consortium of Dutch and Indonesian organizations: a university, compa-

nies, NGO and government organizations (Table 0-1). Each partner contributes differently to the pro-

ject. For instance, TU Delft and TAUW provide knowledge and expertise on water quality management 

and monitoring for the other partners, whereas ECOTON (Ecological Observation and Wetlands Con-

servation) and PJT provide in-situ information and connections. PJT is also, similar to Dutch water-

boards, responsible for the river basin management in the area, and more specifically the water qual-

ity. ECOTON is an NGO located in the outskirts of Surabaya City; an organization that is set out to 

protect the water resources and wetlands ecosystems of Indonesia. 

Table 0-1 - Consortium for the Brantas River Basin Management project 

Organization Origin Type 

TU Delft The Netherlands Knowledge Institute 

Tauw B. V The Netherlands Environmental consultancy 

PT WLN Indonesia Environmental monitoring and laboratory analyses 

ECOTON Indonesia NGO 

Perum Jasa Tirta 1 Indonesia Government owned company (water quantity) 

BBWS Brantas Indonesia Government (water policy) 

Semi-partners  

Several organizations and institutes are linked to the project through previous workshops and cam-

paigns. These parties are considered as semi-partners, which are also investing in the project. These 

partners can be approached for help and additional information. 

One of these semi-partners is the Environmental Protection Agency (EPA). The EPA is involved in water 

management throughout Indonesia and has an office in every regency in the BRB, such as Jombang, 

Gresik, Mojokerto and Surabaya City. The EPA is responsible for the permits that factories need to 

legally discharge waste water. They also have the power to fine or even close companies if there is 

pollution and the companies do not solve this within a certain amount of time. In the BRB it has inter-

esting data available, such as an annually published list of 1100 industries within the region. Of which 

approximately 500 dispose their waste water directly into the surface water. And there should be 

more information available through the permit system. 
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Work packages of the BRB project 

The project is organized into six work packages (WP). Each WP contains the activities and its resulting 

products. The following projects are defined in Table 0-2. Of the WPs, WP3 is the one focused on 

within this project. 

Table 0-2 - Predefined WPs with deadlines, leads and descriptions 

Work 
Pack-
age 

Name and lead Duration 
(months) 
& 
Deadline 

Short description 

WP1 Inception 
(TU Delft) 

2 
1-3-2017 

Organizing: Start and project approval 

WP2 Water quality monitoring  
(WLN) 

10 
1-5-2018 

Transforming scientific information into policy relevant material. 
Establishing an innovative water quality monitoring network. 
Linking water quality and hydrological data to information for so-
cial learning issues. 

WP3 Clean Industry HUB 
(Jasa Tirta 1 and TAUW) 

12 
1-5-2019 

Transforming industrial water use and pollution. 
Changing and creating business models for sustainable innovation 
within industries 

WP4 Institutional Strengthening 
and Community participa-
tion 
(ECOTON) 

12 
1-5-2020 

Strengthening integrated water management and stakeholder in-
volvement, related to water quantity and quality 
Establishing Brantas Water Quality Platform (BWQ) 

WP5 Dissemination 
(TU Delft) 

12 
1-5-2021 

Linking the projects to the wider policy and academic communities 

WP6 Project requirements and 
Closure 
(TU Delft) 

9 
1-5-2022 

Self-sustaining BWQ platform 
Final workshop and report 
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Information collected with the ArcGIS Collector App 

The categories are in bold text and the possible inputs are mentioned below them. 

 Type of location   Direct discharge?  

  Industrial discharge point    Yes 

  Industrial location     No 

  Household industry discharge point    Not applicable 

  Household industry location   External filtration  

  Domestic discharge point    Yes 

  Domestic location    No 

  Agricultural/other discharge point    Not applicable 

  Agricultural/other location   Waste type  

  Waste observation (source unknown)    not applicable 

 Industry scale    wood 

  Large scale factory    organic other 

  small factory    plastic 

  household industry    diapers  

  Not applicable    mixed domestic waste 

 Industry type    industrial material waste 

  chemical     other  

  oil and gas    Company name  

  Manufacturing    open field 

  Pharmaceutical   Photo  

  Metal    Possibility to add a picture 

  Fertilizer   Description  

  Leather    open field 

  Sugar     

  Flour     

  Food other     

  Paper/pulp     

  Toothpaste      

  small scale household industry - other     

  Other /unknown     

  Not applicable     
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Detailed measuring plan for the water quality monitoring by TU Delft 

Work must be further detailed with project partners, but based on the ambitions from the workshop 

in February 2017 with other project partners (Jasa Tirta 1, ECOTON, TU Delft, EPA) and different meth-

ods we can use to perform quick scans of water quality the plan is to use:  

• Aquatic drones equipped with sensors and cameras. Cameras are used for eco-scans (e.g. 

recognition of aquatic ecology: flora and fauna, benthic scans) and sensors provide a 3D image 

of various parameters (such as 02, Ec, T, N) 

• Inspection of underwater infrastructure using HD cameras, powerful lighting system and 

multi-beam sonars incorporated in underwater vehicles.  

• Depth profiling from boats or using underwater drones of various parameters in rivers or in 

deep waters to illustrate variations in concentrations 

• In-situ analysis with various measuring instruments to determine main parameters in the field 

(pH, EC, O2, temperature, etc.) Continuous/static water quality and quantity monitoring at 

(illicit) outlets (identification/assessment industrial emission points) 

• Sensors installed on fishing boats (dynamic) Sensors on boats to map the water quality of large 

rivers (parameters: 02, EC, T, N) 

• Readings of test strips using mobile phone and online platforms for wide water quality surveys 

(N, P, EC, PH and many other parameters available). 

• Bio monitoring: collection of samples of species and quantity of microorganisms that indicate 

water quality () 

• Water quality analysis with satellite imagery, batch monitoring with adsorbents, social media, 

Digital Elevation Models etc. 

Possible Parameters: 

• Ammonium (ISE) 

• Nitrate (ISE) 

• Dissolved Oxygen 

• Turbidity 

• Temperature 

• pH 

• Electrical Conductivity 

• Chlorophyll-a  

• Phycocyanin/Phycoerythrin (Cyanobacteria - blue/green algae) 

• Depth (Pressure) 
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Network organizations 

Source : http://www.kemenperin.go.id/links/103/asosiasi-industri 

In Dutch Original 

Indonesische pulp- en papiervereniging Asosiasi Pulp dan Kertas Indonesia (APKI) 

Indonesische Kamer van Koophandel en Industrie (KA-
DIN) 

Kamar Dagang dan Industri Indonesia (KADIN)  

Indonesische vereniging van ondernemers en voedings-
deskundigen (GAPMMI)  

Gabungan Pengusaha Makanan dan Minuman In-
donesia (GAPMMI)  

Indonesische verpakkingsfederatie  Federasi Pengemasan Indonesia  

Indonesian Cement Association (ASI)  Asosiasi Semen Indonesia (ASI)  

Indonesische Fertilizer Manufacturers Association (APPI)  Asosiasi Produsen Pupuk Indonesia (APPI)  

INAPlas (de Indonesische Olefin & Plastic Industry Associ-
ation) 

INAPlas (The Indonesian Olefin & Plastic Industry 
Association)  

Indonesian Textile Association (API)  Asosiasi Pertekstilan Indonesia (API)  

Indonesische fabrikant van synthetische vezelfabrikanten 
(APSyFi)  

Asosiasi Produsen Synthetic Fiber Indonesia 
(APSyFi)  

Indonesische Telematics Software Association (Aspiluki)  

Asosiasi Piranti Lunak Telematika Indonesia 
(Aspiluki)  

Indonesië-Jakarta Raya Young Entrepreneurs Association  

Himpunan Pengusaha Muda Indonesia-Jakarta 
Raya  

Indonesian Forwarder & Expedition Association (Gafeksi)  

Gabungan Forwarder & Ekspedisi Indonesia 
(Gafeksi)  

National Construction Services Development Institute  

Lembaga Pengembangan Jasa Konstruksi Nasio-
nal 

Indonesian Machine Tool Industry Association (ASIMPI)  

Asosiasi Industri Mesin Perkakas Indonesia 
(ASIMPI)  

Indonesian Motorcycle Industry Association (AISI)  Asosiasi Industri Sepeda Motor Indonesia (AISI)  

Indonesian Electricity Industries Association (APERLINDO)  

Asosiasi Industri Perlampuan Listrik Indonesia 
(APERLINDO)  

Indonesische werkgeversvereniging (APINDO)  Asosiasi Pengusaha Indonesia (APINDO)  

Indonesian Pharmaceutical Company Association 
(huisartsenpraktijk)  

Gabungan Perusahaan Farmasi Indonesia (GP 
Farmasi)  

KADIN Indonesië  KADIN Indonesia  

Indonesian Automotive Industry Association (GAIKINDO)  

Gabungan Industri Kendaraan Bermotor 
Indonesia (GAIKINDO)  

Indonesian Large Equipment Industry Association 
(HINABI)  

Asosiasi Industri Alat Besar Indonesia (HINABI)  

Indonesian Sugar Association (AGI)  Asosiasi Gula Indonesia (AGI)  

Indonesische Tarwe Meel Producenten Vereniging (AP-
TINDO)  

Asosiasi Produsen Tepung Terigu Indonesia 
(APTINDO)  

Indonesian Electrical Equipment Manufacturers Associa-
tion (APPI) 

Asosiasi Produsen Peralatan Listrik Indonesia 
(APPI)  

Indonesian Resin Synthetic Association (ARSI)  Asosiasi Sintetik Resin Indonesia (ARSI)  

Gabungan Industri Minyak Nabati Indonesia (GIMNI)  

Gabungan Industri Minyak Nabati Indonesia 
(GIMNI)  

Indonesische Plastic Weaving Industry Association 
(GIATPI)  

Gabungan Industri Aneka Tenun Plastik Indonesia 
(GIATPI)  

Indonesian Mold & Dies Industry Association (IMDIA)  Asosiasi Industri Mold & Dies Indonesia (IMDIA)  

 

  

http://apki.net/
http://apki.net/
http://www.kadin-indonesia.or.id/
http://www.kadin-indonesia.or.id/
http://www.kadin-indonesia.or.id/
http://www.gapmmi.or.id/
http://www.gapmmi.or.id/
http://www.gapmmi.or.id/
http://www.gapmmi.or.id/
http://www.packindo.org/
http://www.packindo.org/
http://www.asi.or.id/
http://www.asi.or.id/
http://www.appi.or.id/
http://www.appi.or.id/
http://www.inaplas.org/
http://www.inaplas.org/
http://www.inaplas.org/
http://www.inaplas.org/
http://www.textile.web.id/
http://www.textile.web.id/
http://www.fiber-indonesia.com/
http://www.fiber-indonesia.com/
http://www.fiber-indonesia.com/
http://www.fiber-indonesia.com/
http://www.aspiluki.or.id/
http://www.aspiluki.or.id/
http://www.aspiluki.or.id/
http://www.hipmijaya.org/
http://www.hipmijaya.org/
http://www.hipmijaya.org/
http://www.gafeksi.or.id/
http://www.gafeksi.or.id/
http://www.gafeksi.or.id/
http://www.lpjk.org/
http://www.lpjk.org/
http://www.lpjk.org/
http://asimpi.aspx/
http://asimpi.aspx/
http://asimpi.aspx/
http://www.aisi.or.id/
http://www.aisi.or.id/
http://www.aperlindo.com/
http://www.aperlindo.com/
http://www.aperlindo.com/
http://apindo.or.id/
http://apindo.or.id/
http://www.gpfarmasi.org/
http://www.gpfarmasi.org/
http://www.gpfarmasi.org/
http://www.gpfarmasi.org/
http://www.kadin-indonesia.or.id/
http://www.kadin-indonesia.or.id/
http://www.gaikindo.or.id/
http://www.gaikindo.or.id/
http://www.gaikindo.or.id/
http://www.hinabi.org/
http://www.hinabi.org/
http://www.hinabi.org/
http://asosiasigula.com/
http://asosiasigula.com/
http://www.aptindo.or.id/
http://www.aptindo.or.id/
http://www.aptindo.or.id/
http://www.aptindo.or.id/
http://appi-electric.co.id/
http://appi-electric.co.id/
http://appi-electric.co.id/
http://appi-electric.co.id/
http://www.arsi.or.id/
http://www.arsi.or.id/
http://www.gimni.org/
http://www.gimni.org/
http://www.gimni.org/
http://www.giatpi.com/
http://www.giatpi.com/
http://www.giatpi.com/
http://www.giatpi.com/
http://www.imdia.or.id/
http://www.imdia.or.id/
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Background information on PROPER 

Gold “PROPER” Achievement of Environmental & Social Management 
Irma Khoirunissa, Wilmar Napitupulu, Tavip Dwikorianto 
PT. Pertamina Geothermal Energy, MH. Thamrin No 9, Skyline Building, 15th floor Jakarta Indonesia 

irmak@pertamina.com; wnapitupulu@pertamina.com; tavip@pertamina.com 

 

2.1 PROPER Assessment 

The PROPER awarding aims to encourage business industry to obey environmental regulations and achieve environmental 

excellence through the integration of sustainable development principles. The evaluation assesses the process of operation 

and service activity, implementation of environmental management systems, hazardous and nonhazardous waste manage-

ment 3R (reuse, reduce, recycle), energy efficiency, natural resource conservation and company social responsibility for the 

community nearby. 

PROPER has classified the performance of a company that are characterized by certain colors which can drive companies to 

get more focused on environmental protection, which in turn creates sustainability for companies as well as for the environ-

ment and the communities (Reliantoro, 2013). The ratings of environmental business performances and/or activities are clas-

sified as follow: 

a) Gold is for businesses and/or activities that have consistently demonstrated environmental excellence in terms of 

production or service processes, conducting business ethically and responsibly towards society. This award is KLH's highest 

recognition in the program for delivering excellent environmental operation. 

b) Green is for businesses and/or activities that have performed environmental management beyond compliance 

through the implementation of environmental management systems, efficient utilization of resources and adequately imple-

ment community development programs. 

c) Blue is for businesses and/or activities that have performed environmental management as required in accord-

ance with any applicable laws or compliance criteria d) Red denotes that the environmental management effort does not 

meet the requirements stipulated in the law. 

e) Black is for businesses and/or activities that intentionally perform any act or omission that leads to pollution or 

environmental damage and violations of laws and regulations applicable or not carrying out administrative sanctions handed 

down to them. 

 

The methodology of the PROPER assessment refers to the Indonesia Ministerial Decree No 6/2013 regarding company 

environmental performance program. For the transparency of the program, on a yearly basis KLH publishes a report of all 

industry on their environmental performance. 
  

mailto:tavip@pertamina.com
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Type and amount of companies in East Java 

From Statistics - JAWA Timur (2017): https://jatim.bps.go.id/publication.html  

 
  

https://jatim.bps.go.id/publication.html
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Table 0-3 - Types of factories and amount of water used, from Perum Jasa Tirta I (2017) 

Type of factory Sum of Debit (L/s)  Type of factory Sum of Debit (L/s) 

Agar-Agar and Carrageenan plants 14  Match Factory 10 

Agarwood flour industry in seaweed 
packaging & processing 

20  Milking Cows 2 

Aluminum Plant 12  MSG factory 279 

AMDK 7  Paper factory 1814 

AMDK Production 2  Paving Plant 2 

Bath Soap Factory 25  PDAM 12500 

Beverage Factory 9  Plastic 6 

Bioethanol 70  Plastic Factory 6 

Candle Factory 3  Plastic Factory (Tali Rafia) 10 

Cannery 2  Plastic Factory (Thermos) 8 

Carbide Plant 14  Power plants 11240 

Cardboard Box Factory 10  Public Service (Lap. Sports) 30 

Cement Plant 60  Refractory factory (fireproof cement and 
stone) 

0 

Ceramic Factory 137  Rubber Processing 4 

Charcoal Press Factory 30  Sandal Factory, Shoes 6 

Chemical Plant (Iodine and Iodine De-
rIIIat) 

10  Steel factory 72 

Cigarette Factory (Paper Printing Unit) 20  Steel Plant (Pipe) 23 

Clean water supply 50  Sugar factory 3934 

Clean Water Treatment 520  Synthetic Hair & Human Hair 10 

Coconut Cooking Oil 10  Tapioca Flour Factory 10 

Coffee Plantation 130  Textile Factory 13 

Color Yarn 5  Tofu Factory 11 

Concrete Plant 10  Tourist attraction 40 

Cooking Oil Factory 43  Trading center 11 

Detergent Soap Factory 78  (blank)  

Dry Tea Factory 3  Grand Total 34720 

Educational institutions 1000    

Electric Power 76    

Enamel Factory (household appliance) 10    

Fertilizer and Chemical Plant 1300    

Food factory 58    

Glass Factory 30    

Government agencies 50    

Hotel 18    

Household Water Needs 1    

Housing 450    

Ice Factory 6    

IMG and GMP factories 280    

Industrial Paper Mill 71    

Making Agricultural Machinery 33    

Making Carrageenan Flour 2    
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Additional information: Aluminum ash dumping along the Brantas River  

Next to water quality issues caused by (waste) water pollution caused by industry, there is a problem 

with the dumping of waste in the BRB; varying from household waste, like diapers, to industrial waste 

such as bags filled with aluminum ash.  The aluminum ash is produced by small scale aluminum smel-

ters that utilize aluminum dross from primary smelting industry in Indonesia. The ash is categorized 

as hazardous waste, but due to lack of government control, the ash is dumped along the river bank by 

these companies and local communities. They are even used as building materials for dykes to prevent 

flooding along the river. Ecoton collects ash samples and eggs of chicken in nearby area and the results 

showed high content of dioxin in the eggs. The aluminum ash at Brantas tributary located in Jombang, 

that flows into Brantas River project area. 
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Use of water (L/s), from Perum Jasa Tirta 2017. 

 
Figure 0-1 - Amount of water used from the river (L/s), as listed by PJT (2017). The full table can be found on page 40 of 
the appendix. 
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Collector App results 

 
Figure 0-2 - Result of the collector App, with Google Satellite imagery as background. 
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Industrial Effluents 

 
Figure 0-3 - Locations of industrial effluents. 
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Domestic locations Waste Observations 

 
Figure 0-4 - Domestic locations and waste Observations  
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List of Industries to visit for interviews 

Downstream Brantas 

Region Company (Pt….) Type 

Jombang   

 Cheil Jedang Spices (Sugar/Livestock Feed/Bio) 

 Jombang Baru Sugar 

Mojokerto   

 Gempolkerep Sugar 

 Ajinomoto flavoring agents 

 Alu Aksara Pratama Flour mill (Rice flour) 

Gresik   

 Mount Dream Pulp/paper 

 Adi Prima Suraprinta Pulp/Paper 

 Miwon flavoring agents 

 Madu Lingga Palm oil ingredient (Bleaching Earth) 

 Wings Surya Detergents 

 Tiwur mega steel Steel 

 Sinar Sosro Beverage (soft drink) 

 Pt Surabaya Mekabox Pulp/paper/cardboard 

Sidoarjo   

 Papering Industrial paper 

 Tjiwi Kimia Pulp/paper 

Surabaya City    

 PT Suparma Tbk tissue 

 Sari Mas Permai Oil factory 

 DWS (Drinking water supply) Drinking water 

 Rumah Potong Hewan Food (slaughter/meat) 

 Purnomo Food (Tofu) 

 Gunungsari Tofu Food (Tofu) 
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Schematic map with industry locations and water quality measurement date 
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Interview request letter 

To whomever it may concern, 

 

With this letter I like to inform you on the research project ‘Mainstreaming water quality in River Basin 

Management in the Brantas River, Indonesia’. This project started in March 2018. It is a joined project 

between the Netherlands (Holland) and Indonesia, and the project team includes partners from both 

countries. In short, the project focusses on improving water quality in the Brantas River by working 

together with partners and stakeholders. The project aims to identify the segments of the river with 

bad water quality and then act by cooperating with all instances involved to improve it. This will be 

done by launching the Clean Industry HUB, a network organization that will provide knowledge and 

expertise on waste water for the industry in the Brantas River. 

I will shortly introduce myself. I am a student from Utrecht University, the Netherlands. I am doing a 

Master study in Coastal and River systems. And I am doing an internship in Indonesia to complete my 

masters.  

As part of this project, I am researching how we can enhance the water quality together with Brantas 

River industries. I aim to make an inventory of the waste water and waste water treatment measures 

of factories/industries to make the future Clean Industry HUB more successful. Therefore, I am aiming 

to conduct interviews with industries all over the downstream area of the Brantas River. The area I am 

focusing on is from Jombang to the coast. The interview will include open discussion about subjects 

such as waste water (amount and characteristics), the current treatment of waste water and ways to 

improve this. This conversation will be open and definitely not of any offensive kind at all. As I am just 

interested in the current situation and I want to work together to improve this. 

 

Hopefully I have informed you enough through this letter. If not, please let me know, 

 

I hope to speak with you soon, 

 

Kind Regards, 

 

Andy Bruijns       

 

 

 

Master student Coastal and River systems  
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Interview questionnaire   

Interview Template: Water quality management in Indonesian Industry 

 

Questions/ Pertanyaan 

Part 1: Water use/ Bagian 1: penggunaan air 

1) What amount of water is used for production? (per day/per year/) Either directly or other ways, such 

as cooling water. 

Jumlah air yang digunakan untuk produksi? Baik secara langsung atau cara lain, seperti air pendingin. 

 

……………………………………………………………………………………………………………………………………………………………. 

 

2) Wat are the company water quality standards and parameters measured for input water, used for 

production? 

Standar kualitas air dari perusahaan yang digunakan : 

a) Current state of water quality monitoring at the factory itself; is water quality monitored? And where 

is this monitored, at input and output? 

Kondisi pemantauan kualitas air saat ini di pabrik itu sendiri; apakah kualitas air dipantau? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………. 

 

b) What are the values of indicators, such as: Temperature, turbidity, pH, salinity, oxygen, bacteria etc.? 

Apa nilai-nilai indikator, seperti: Suhu, kekeruhan, pH, salinitas, oksigen, bakteri dll.? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

c) What chemicals are present? (e.g. detergents or pesticides) and/or heavy metals (e.g. zinc, mercury, 

copper, lead, cyanide). Are there any particular concerns regarding certain chemicals? 

Bahan kimia apa yang ada? (yaitu deterjen atau pestisida) dan / atau logam berat (misalnya seng, 

merkuri, tembaga, timbal, sianida). 

 

……………………………………………………………………………………………………………………………………………………………. 

 

3) What is the current pre-treatment of water retrieved from the river? 

Apa perlakuan pengolahan air saat ini yang diambil dari sungai? 

a) If present, the kind of (pre-) treatment used. 

Jika ada, jenis perawatan (pra-pemrosesan) yang digunakan. 

 

……………………………………………………………………………………………………………………………………………………………. 
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……………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………. 

b) What are the costs of filtering/cleaning retrieved water before processing. Are those costs a problem 

for your company? 

Berapa biaya penyaringan / pembersihan air yang diambil sebelum diproses. 

 

……………………………………………………………………………………………………………………………………………………………. 

Part 2: Waste water 

Are there clear guidelines/rules/policy that you know of about waste water and waste water treat-

ment? If not, what in your opinion is missing? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

4) What amount of waste water is produced (in m3 per day/week/year)? 

Berapa jumlah air limbah yang diproduksi (dalam m3 per hari / minggu / tahun)? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

5) What are most common chemicals and concentrations present in the waste water that is released 

back into the river? 

Apa bahan kimia dan konsentrasi yang paling umum yang ada dalam air limbah yang dilepaskan kem-

bali ke sungai? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

6) Are you aware of the waste water regulations? If yes, which ones are known? 

 

 

……………………………………………………………………………………………………………………………………………………………. 

 

How are parameters of the waste water measured? 

Bagaimana bahan kimia dalam air limbah diukur? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

7) What type of waste water treatment method(s) are present and what is their capacity? 

Apa jenis metode pengolahan air limbah yang ada dan apa kapasitas mereka? 
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……………………………………………………………………………………………………………………………………………………………. 

 

8) What is the current cost and benefits of operating the waste water treatment plant? 

Berapa biaya dan manfaat saat ini mengoperasikan instalasi pengolahan air limbah? 

a) Costs/ Biaya? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

b) Benefits, for example additional raw materials, heat recovery, recycling etc. 

Manfaat saat ini, misalnya bahan baku tambahan, pemulihan panas, daur ulang dll. 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

Part 3: Industry HUB 

Collaborations 

What collaborations between industries do exist now that are working on water quality and waste 

water treatment? Do you think more collaborations would help reducing pollution? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

9)  What are current concerns and wishes/needs in terms of (technical) knowledge and expertise, poli-

cies, funding etc.? 

Apa kekhawatiran dan keinginan/ kebutuhan saat ini; dalam hal (teknis) pengetahuan dan keahlian, 

kebijakan, pendanaan, dll.? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

For example, what is the present knowledge on water quality? And is there a need to increase this in 

order to improve water use and waste water?  

Misalnya, apa pengetahuan sekarang tentang kualitas air? Dan apakah ada kebutuhan untuk mening-

katkan ini untuk meningkatkan penggunaan air dan air limbah? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

10) Would you be interested to getting expert advice in person, or would a knowledge network suffice?  



 

54 

 

Apa yang seharusnya menjadi peran HUB Industri? Misalnya, jaringan pengetahuan yang luas di bi-

dang industri, terkait dengan masalah dan keinginan / kebutuhan ini. 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

 

11) For What are prerequisites for your company to participate in such a network/hub? For example, time 

constraints, other constraints, wishes? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

 is the company willing to participate and eventually to contribute , in terms of sharing ideas, methods, 

knowledge regarding water quality, monitoring and treating, to the Clean Industry HUB? 

Apakah perusahaan bersedia berpartisipasi dan akhirnya berkontribusi pada HUB Industri Bersih? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

Suggestions for future interviews 

Is there anyone else in your company (manager/expert) I could schedule a next meeting with regarding 

the HUB? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

Any other suggestions for companies or people I should talk to regarding setting up the HUB? 

 

……………………………………………………………………………………………………………………………………………………………. 

 

 

 

 


