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PREFACE
This report as monthly report includes a description and the current status of our
programme. All statements in this publication concerning program features are subject to
change. They are not to be regarded as a final one, but this shall be useful for preliminary
information.

The OPaC-Indonesia has identified 10 potential locations of water quality monitoring in
Upper Brantas and Sampeyan Rivers and has been surveying at least 3 times since June
2012. We have set the goal to collect other measurements for about 4 times in July 2012.

The scope of the above program includes:
1. Conducting survey of the potential locations for water sampling.
2. Periodically taking sample of water quality at selected locations (every two weeks).
3. To analyse the measurement data as well as secondary data collected from authorities.

At present, to implement the above duties, the OPaC-Indonesia has involving 12 persons
from student association (Dept. of Water Resources Eng. - UB and Civil Engineering
Dept. - UNEJ) to support the research.

Malang, June 2012

OPaC- Indonesia
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1. Introduction
The aim of the Global COE and IICRE – UY is to conduct research and education on
applying the cutting edge scientific technologies concerning water and water quality to
suit the river basin environments in the Asian region; it also aims to train human
resources that can take on the task of solving all various disasters and health problems
caused by water issues occurring in Asia.

There is several factors caused degradation of water resources quality in Indonesia, such
as domestic waste. The data show that houses in Indonesia, there are only a few percent
has domestic waste treatment. Household disposes their domestic waste directly to river
body. Therefore, major rivers in Java do not meet requirement for drinking water water
due to pollution by domestic and industrial wastes. In addition to domestic activities,
sources of water pollution come also from agriculture.

To meet the above aim the overseas support centre has been set up in Indonesia. Here,
Dept. of Water Resources Eng., Faculty of engineering, UB has been pointed as
coordinator for local implementation of the programs. Recently, Jember University joins
as a local partnership for OPaC for a joint research on the water quality monitoring in
Upper Brantas and Sampeyan Rivers.
a. Background of Programme
Monitoring of river water is essential to maintain water quality. Human activities and
their products are almost exclusively responsible for pollutant sources. Industrial sites,
urban infrastructure and regional development, agriculture activities, transport and
traffics, and deliberate or accidental pollution all adversely affect river water quality. As
a nature phenomenon, geology also plays a significant role with naturally occurring
metals released into river water during geological activity or adverse weather such as
rains and storms.
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The program of monitoring of river water may help to ensure compliance by allowing the
identification of pollution sources. In turn this allows suggestion to put a necessary
treatment or removal before the pollution becomes a threat to either aquatic or human
health.
Within this program, the water quality is monitored based on 7 main parameters:
•

Chemical Oxygen Demand (COD). Chemical oxygen demand (COD) refers to the
amount of oxidant consumed in the oxidation of water samples in specified
condition. Chemical oxygen demand reflects the contamination degree of the
restored the materials in water which include organic matter, nitrite, ferrous salt,
sulfide and so on. It is common for water to be contaminated; therefore, COD can
also be used as an indicator of relative content of organic matters, was organic
pollution is very common, so the chemical oxygen demand but also as one of the
indicators relative content of organic matter, but it only reflects the oxidation of
organic pollution not polycyclic aromatic hydrocarbons, PCB, dioxin-like
pollution, etc. The chemical oxygen demand of water samples may vary with the
types and the concentration of oxidant that has been added, the acidity of reaction
solution, reaction temperature and time, as well as the presence or absence of
catalysts.

•

Ammonia (NH4). Ammonia is often found in areas with agricultural runoff and
largely exists as ammonium (NH4+) in aqueous solutions at pH = 7. As a solution
becomes more basic (pH~9-10) the equilibrium shifts towards gaseous ammonia
(NH3) which is more toxic. Regions with high pH and high ammonia can create
conditions that are deadly for aquatic organisms.

•

Phosphate (PO4). Phosphorous is an essential plant and animal nutrient that can
cause rapid increases in biological activity when levels are excessively high.
Excessive plant growth due to high phopshorous levels may disrupt the ecological
integrity of a stream. Phosphate is the form of phosphorous that is readily
available for use by aquatic plants. In freshwater streams, relatively small
amounts of phosphate can have a significant impact because it is often the
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limiting nutrient in the system. It can be an indicator of fertilizer, sewage, animal
manure, among others.
•

NO2 and NO3. Nitrogen is a nutrient necessary for growth of all living organisms.
In excess amounts, nitrates in water cause an increase in algae growth. Algae can
rob the water of dissolved oxygen and eventually can kill fish and other aquatic
life. Sources of nitrates may include human and animal wastes, industrial
pollutants and nonpoint-source runoff from heavily fertilized croplands and lawns.

•

Electric Conductivity (EC). The specific conductance test measures the ability of
water to pass an electrical current. Conductivity in water is affected by the
presence of inorganic dissolved solids such as chloride, sulfate, sodium, calcium
and others. Conductivity in streams and rivers is affected by the geology of the
area through which the water flows. Streams that run through granite bedrock will
have lower conductivity, and those that flow through limestone and clay soils will
have higher conductivity values. High conductance readings can also come from
industrial pollution or urban runoff. Extended dry periods and low flow conditions
also contribute to higher specific conductance readings. Temperature also affects
conductivity; warm water has a higher conductivity.

•

pH. A pH test measures the alkalinity or acidity concentration in water. A pH of 7
is neutral, below 7 is acidic, and above 7 is basic or alkaline. Acid rain, from auto
exhaust or coal-fired power plants, causes a drop in the pH of water. Pollution
from accidental spills, agricultural runoff and sewer overflows can also change
the pH. Buffering capacity is water's ability to resist changes in pH, and is critical
to the survival of aquatic life.

•

Turbidity. Transparency measures how far light can penetrate a body of water.
Sunlight provides the energy for photosynthesis and determines the depth to
which algae and other plants can grow, defining the ecological make-up of a
water body. A change in water clarity may be noticed after heavy rains, as silt and
debris can run off into water bodies causing the visibility to decrease.
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b. Objective
The primary objectives of the Water Quality Monitoring Programme for UpperBrantas and Sampeyan Rivers East Java, Indonesia are to periodically report and
assess water quality. These data are used for a variety of purposes which may be
expressed in broad terms as the determination of status and trends in stream water quality.
The sresults is supposed to provide suggestions for better management along the Upper
Brantas and Sampeyan Rivers as well as the reaches of its tributaries.

c. Methodology
The monitoring of water quality will be periodically conducted by in-situ measurement
on each parameter by Water-Quality Test Kit. In addition, pH and EC are measured with
probes while turbidity is checked using transparency tube.
.
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2. Area of Study
In order to achieve the objectives, two major river basins in East Java province are
selected in this programme, namely Upper Brantas River Basin and Sampeyan River
Basin (Figure 1). The brief desciption of basins condition are outlined below.

B
A

Figure 1. Location of Upper Brantas (A) and Sampeyan (B) river basins.

a. Upper Brantas River and its tributaries
The upper Brantas river basin is originated from the Sumber Brantas’s spring in the Mt.
Arjuno. The upper Brantas river consists of its reach tributaries as Amprong river, Bango
river, Metro river and Lesti river. There is Sengguruh Dam situated just downstream of
its confluence with Lesti River. Then, Metro river joins to Brantas river at the
downstream of Sengguruh Dam as part of upstream of Sutami Dam.

The climate of the basin is dominated by tropical monsoons. In the normal years, the
rainy season is about 6 month long from November to April, and the dry season prevails
from May to October. The annual mean of temperature in the basin ranges from 24.2 oC –
28oC in Malang city. The average annual rainfall over the basin is around 2,000 mm.
Variation of annual rainfall is large; 2,960 mm in a wet year and 1,370 mm in a drought
year. The average annual rainfall in high elevation areas is generally high, 3,000 through
4,000 mm. The annual of relative humidity in the basin ranges from 75% to 82% varies
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with the location. The annual monthly discharges of its main rivers are 823 m3/s for the
Brantas and 382 m3/s for the Lesti rivers respectively (Table 1).
Table 1 The monthly discharge (1997-2000), in m3/s
Jan
Feb
River Basin
Brantas
1,380 1,071
(Gadang)
Lesti
380
429
(Tawangrejeni)
Source : Jasa Tirta 1, Malang

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1,045

1,111

790

544

487

431

412

922

576

1,110

537

565

454

338

290

257

251

341

407

340

There are five locations of water quality sampling (Figure 2). The most upstream site is
situated in Brantas River (No.1 in Pendem). Within this point we suppose to identify the
main contribution of pollutant comes from upstream area. The second site is located in
the Bango river, the third is in Amprong river. We also monitor the water quality in the
Brantas river after having confluences with Amprong and Bango rivers at site No. 4 .
The last sampling site is located in the Metro river (No. 5). Metro river is originated from
south-western part of Malang city where landuse is dominated with residential houses.

Figure 2. Sampling site for Upper Brantas river basin
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Geology of the East Java is mostly of Negogene tertiary formation with many volcanic
members such as basalt and andesite, and sometimes containing coral limestone,
accompanying volcanic ashes with different degree of consolidation (Nipon Koei, 1998).

Legend:
Alluvial Holocene Deposits
Alluvial Holocene Deposits,
with someInterbeded Marls
Alluvio-Colluvial Holocene
Deposits
Marine Holocene Deposits
Miocene Limestones,
with someInterbeded Marls
Young Volcanic Rocks

Old PlioceneVolcanic Rocks,
Soft Permeable Tuffs
Old PlioceneVolcanic Rocks,
Miocene Limestones
Older Holocene Volcanic
Rocks
Young Resorted Volcanic
material

Figure 3. Geology of upper Brantas basin

b. Sampeyan River
Sampeyan river is one of major rivers in East Java Province. This river is situated in
Bondowoso and Situbondo regencies. In total, Sampeyan river has 23 tributaries and
basin area of ± 1.347 km2. The river mouth is on northern shore of East Java. Flow
discharges to Java Strait. Sampeyan river provides domestic water, irrigation water as
well as industry for surrounding regencies. It has also functioned for hydropower.

Since there is no domestic waste water plan, the river has pollutant loads from domestic
water, agriculture and industry. Recent monitoring data of the authority (UPT UPSAW
Sungai Sampean Baru) indicates that water quality is decreasing due to the increasing
phospate released from agriculture activities.

There are five selected sampling sites along the Sampeyan river (Figure 4). They are
supposed to provide better indicator for current status of water quality data along the
Sampeyan River.
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Figure 4. Sampling site for Sampeyan river basin

3. Research Progress
The research work has been started at April 2012. There are several research activities
has been done by the end of June 2012:
- Training on the water quality test kit (May 2012).
- Initial field survey and identification of proposed sampling sites (May 2012)
- Conducting measurement for Upper Brantas (once) and Sampeyan Rivers (twice).

The details of activities are listed on the appendices.

11

4. Summary
So far, there are no significant problems seen on the research works. Three times of water quality
measurement have been done within this period.

Next, four sampling data will be taken on July. New parameters (pH and Electric Conductivity)
will be added.

5. Appendix
- Measurement data

------------------------------------------------------------------------------------------------------The following sections are intentionally deleted due to containing unpublicly data
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