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Abstract

The coastal area that has potential natural resources both tourism and coral conservation in Situbondo Regency, East Java,
is the coastal area in Bungatan District. In Bungatan, there are several beaches along the Pantura as marine tourism objects,
one of them called Watu Kenong Beach. A case reported online in June 2025 where there was a complaint from a marine
community group to local government about an extensive coral reef’s damage in Watu Kenong covering a dozen hectares
area. The purpose of this study is to determine the concentration of organic matter and chlorine in Watu Kenong waters
as an initial study material for evaluating the water quality of Watu Kenong waters in order to assist the research in the
rehabilitation process of coral reefs. Water sampling locations are divided into 3 parts, namely location 1 at the Pasir Putih
area, locations 2 and location 3 at the Watu Kenong section. Research method used is descriptive method. The value of
organic matter parameters in Watu Kenong at Location 1 is 79,63 mg/L, Location 2 is 84,69 mg/L and Location 3 is 97,33
mg/L. The chlorine parameter value is 0.01 mg/L at 3 water sampling locations. The conclusions of this research are the
organic matter has higher level that exceed the normal threshold and it can be considered as a pollution and the chlorine
concentration is below the threshold but still need the further research.
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1. INTRODUCTION

Water quality is an important aspect in maintaining the balance of aquatic ecosystems and the sustainability of
their utilization for the benefit of mankind (1,2). Marine waters are economically valuable because they have
natural resources that can be managed for exploitation, just as in Situbondo marine waters are utilized for
various activities such as capture fisheries, aquaculture, even marine tourism and submarine gas pipelines (3).
In addition, the attractiveness of Situbondo's potential marine waters invites investors to conduct business by
developing the infrastructure near marine spaces such as the hotel, hatchery industry, brackish water
aquaculture, marine aquaculture, fishing and fishery product processing. One coastal area that has potential
natural resources both tourism and coral conservation in Situbondo Regency, East Java, is the coastal area in
Bungatan District. In Bungatan, there are several beaches along the Pantura (Pantai Utara) route that have
become marine tourism objects, one of them called Watu Kenong Beach. In line with the existence of these
attractions, the development of infrastructure around them with economic value is also increasingly intensive.
Infrastructure development that results in the release of pollutants from poorly managed pollutant sources, and
the entry of pollutants into coastal and marine waters is a negative impact that can cause a decrease in water
quality around coastal and marine waters and can have an impact on the economy at that area.

The high utilization of marine waters has the consequence of adding pressure to the aquatic environment,
which can lead to degradation of aquatic ecosystems, including a decrease in seawater quality (5). This is
reflected in a case reported online in June 2025 where there was a complaint from a community group to the
local government about extensive coral reef’s damage in Watu Kenong covering a dozen hectares area (6).
Coral reefs have an important role in the marine ecosystem so the damage of coral reefs can change the marine
ecosystem negatively. Watu Kenong Beach is located at the east of Pasir Putih Beach, in the Bungatan,
Situbondo. This beach is commonly used as a marine tourism destination such as boat rides, snorkeling or
diving. As tourism destinations, the human activities are intense around this area, such food vendors, some
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hotels, shrimp ponds, floating net cages, and etc. In order to conduct the research about the cause of coral reef
damage and its recovery process, it is necessary to take steps for assessing, monitoring and evaluating the
components that affect the coral reef health both from internal and external factors. Evaluation needs to be
carried out comprehensively in water quality, biota conditions, residues on biota and reef and others factors.
This research focuses on monitoring the water quality around Watu Kenong coral reefs area, specifically in
the organic matter and chlorine parameters. These two parameters were chosen because of some opinion that
these two are the reason of coral reefs damage at Watu Kenong. Organic matter and chlorine can be indicators
of water quality because organic matter comes from the waters themselves which have passed the process of
decomposition, weathering, and decomposition of plants and the remains of dead organisms where organic
matter plays a role in the existence of aquatic phytoplankton, which they providing nutrients in the waters (7).
Meanwhile, chlorine is a disinfectant to kill microorganisms. The presence of chlorine in waters can cause
coral reefs to lose color so that they are susceptible to disease, reduce the number of plankton and
microorganisms that become fish food, and can affect water temperature which has an effect on migration
patterns and reproduction of biota in the ecosystem (8). Research on water quality around Watu Kenong,
precisely in the Pasir Putih waters, has been conducted starting from the physical and chemical parameters of
the waters (9,10,11), determining the quality status of the waters (12). But focusing on organic matter and
chlorine content has not been done. The purpose of this study is to determine the value/concentration of organic
matter and chlorine in Watu Kenong waters as an initial study material for evaluating the water quality of Watu
Kenong waters and its surroundings in order to assist in the rehabilitation process of coral reefs.

2. METHODS

The area that will be the research site is marine waters in Bungatan Situbondo District, more precisely in Watu
Kenong and one sample in the Pasir Putih area of Situbondo Regency. The location selection will be carried
out by purposive sampling with the aim that research activities can run efficiently. Water sampling locations
(Table 1) are divided into 3 parts, namely Location 1 at the Pasir Putih area, Location 2 and Location 3 at the
Watu Kenong section.

Table 1. Research Location

No Location Coordinate

1 Location 1 -7.695358, 113.817854

2 Location 2 -7,6855820, 113.8324590
3 Location 3 -7.6852890, 113.8338180

The sample of seawater was collected during the day at once sampling. This sampling was carried out in 20%
May 2025. The tools and materials used in this study are as in Table 2.

Table 2. Research Tools and Material

No Tools Material

1 GPS Sea waters
2 Plastic bottles

3 Glass bottles

The procedure for collecting water quality data in Watu Kenong sea waters uses laboratory testing methods.
Water sampling uses plastic bottles and glass bottles from a depth of 0.5 m from the surface of the water.
Sampling of seawater that requires laboratory analysis is done by putting seawater samples into bottles and
stored in a cool box to be analyzed in the Water Quality Laboratory of the Situbondo Brackish Aquaculture
Center (BPBAPS). The parameters and their method specification as in Table 3

Table 3. The Parameters and Method Specification

No  Parameters Method Specification
1 Chlorine (Cl») Kolorimetric
2 Organic Matter Titrimetric
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Research method used is descriptive method, which is a method that provides a systematic description of the
factors of an area. The analyzed data were compared with the quality standards set by the Minister of
Environment Regulation No. 5/2014 on wastewater quality standards and some other literature on organic
matter and chlorine content. Data analysis was done descriptively by presenting data in the form of tables and
graphs.

3. RESULTS AND DISCUSSION
Based on the results of laboratory testing conducted at the Water Quality Laboratory of the Situbondo Brackish
Aquaculture Center (BPBAPS), the values of organic matter and chlorine parameters were obtained as shown

in Table 3.

Table 4. Result

. Result
No Parameters Unit - - -
Location 1 Location 2 Location 3
1 Organic Matters mg/L 79,63 84,69 97,33
2 Chlorine mg/L 0,01 0,01 0,01

The data results as graphic shown on Figure 1.
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10 0,01 0,01 0,01
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Sampling Locations

Figure 1. The Chlorine and Organic Matter Concentration

Based on the research results in Table 4 and Figure 1, known that the value of organic matter parameters in
the waters of Watu Kenong at Location 1 is 79,63 mg/L, Location 2 is 84,69 mg/L and Location 3 is 97,33
mg/L. According to Supriyantini et al in (13), organic matter content exceeding 30 mg/L will cause water
pollution. Based on the data above, it is known that the value of organic matter in Watu Kenong waters exceeds
30 mg/L, so it has the potential to cause water pollution. The content of organic matter in these waters can be
influenced by the aquatic environment itself, the flow coming from the river around Watu Kenong, and current
patterns. Watu Kenong waters are the downstream of several rivers. These rivers allegedly bring organic matter
to the Watu Kenong waters. According to Jubaedah et.al. (13) the concentration of organic matter is also
influenced by depth, distance from the source of input of organic matter and dilution of seawater mass. The
highest concentration is at Location 3 where it is located near the hotels and homestay. Human activities such
as settlements, ports, agriculture, household and industry can cause an increase of organic matter in coastal
waters (14,15). This statement is related with the fact of organic matter content in Watu Kenong water where
there are many of marine agriculture activities (shrimp ponds, floating net cage), hotels, and food street vendors
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along the area. Therefore, further research is needed for the clear information about organic matter sources.
This high organic matter content also causing the blooming phytoplankton and its consequent to the death of
coral reefs (15). As Nusantara TV, the Youtube channel, shows that the damage of coral reef in Watu Kenong
caused by algae’s invasive (16).

The chlorine parameter value based on Table 4 is 0.01 mg/L at 3 water sampling locations. The threshold
chlorine concentration determined by the Regulation of the Minister of Environment of the Republic of
Indonesia Number 5 of 2014 concerning wastewater quality standards for industrial activities is 1 mg/L. Based
on this, the chlorine value in Watu Kenong waters is still below the water quality standard threshold, which
means that there is no chlorine concentration that can endanger the life of marine biota (17). But, the presence
of chlorine content in the seawaters often comes with disinfectant, where it used for water treatment such as
for the pool. In Watu Kenong, there are several hotels or homestay with pool. There is no information about
their pool wastewater treatment. The further research about wastewater treatment for industries around Watu
Kenong, the residual of chlorine at reefs, biota, and sediment need to be conducted.

4. CONCLUSION

The concentration of organic matter in Watu Kenong waters at Location 1 is 79,63 mg/L, Location 2 is 84,69
mg/L and Location 3 is 97,33 mg/L. The chlorine concentration ranges at 0,01 mg/L at three sampling location.
The organic matter has high level that exceed the normal threshold and it can be considered as a pollution. The
chlorine concentration is below the threshold but still need the further research.
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