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Abstract. Banjir Kanal Barat is a river in the Garang watershed, Semarang City, Central Java, 

Indonesia. Its function is as a source of water for the community. The level of pollution in this 

river is already high. The purpose of this study is to provide advice to governments, 

communities and related stakeholders to realize integrated river management, and fisheries-

based food security is achieved. This research method is: analyzing the water quality of the 

Banjir Kanal Barat river, and analyzing the amount of faecal and total coliform bacteria content 

in the Banjir Kanal Barat river, and analyzing how to overcome the decline in the quality of 

waters of the Banjir Kanal Barat river due to faecal and total coliform bacteria pollution. The 

results showed that the water quality at the research location was still in the quality standard. 

The content of coliform dan faecal bacteria at the study site exceeds the quality standard, this is 

due to the influence of domestic waste from households. The thing that needs to be done is 

counseling the existence of a clean and healthy life, especially for people who are still 

throwing domestic waste into the river. The existence of water purification equipment is also 

very necessary to overcome this problem. Water quality management can be done with policy 

analysis. Regulations related to water quality management can be analyzed and then given 

solutions and recommendations related to these rules so that policies can be taken that are 

sustainable, integrated, and coordinated between various parties in managing river water 

quality and food security. 
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1. Introduction 

 Semarang is the capital city of the province of Central Java. Industries in the city of Semarang are 

food, beverages, pharmaceuticals, textiles and so on, industries that do not properly process waste will 

pollute the river to the estuary region. Besides, the problem that occurs in the Banjir Kanal Barat 

(BKB)/Kanal Banjir Barat (KBB) river is the high coliform bacteria. The high faecal coliform comes 

from upstream areas polluted by domestic waste from housing, animal husbandry activities and 

leachate from manure [1]. River management must be synergistic between physical, chemical and 

biological aspects. This research is a study that elaborates on these aspects: water temperature, water 

pH, Dissolved Oxygen (DO), and microbiological aspects of river water environment: Total Coliform 

and Faecal Coliform and increased food safety in the fisheries. Fisheries production in Indonesia is 5.6 

million tons/year in 2018. Industrial waste, especially fisheries, if not managed properly will have a 

negative impact on river waters causing eutrophication [2]. Management of the fisheries sector is 

faced with various problems namely ownership (common property resources) and the biological, 

chemical and physical complexity of the waters. These three aspects, if not managed properly, will 

lead to water pollution, which will affect the health of fish and decrease the quality of fishery products 

[3] which will have an impact on food security. 

 

2. Methods 

 Sampling station area in Banjir Kanal Barat River, Garang watershed, Semarang, Central Java, 

Indonesia (Figure 1). Banjir Kanal Barat river is an estuary in the Laut Jawa. Water quality parameters 

studied were temperature, pH and DO. DO, temperature and pH were measured using a DO meter type 
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Lutron 5510. The microbiological parameters studied were faecal coliform and total coliform. Total 

coliform was analyzed by APHA test method 22nd, 9921.F: 2012. Faecal coliform was analyzed by the 

APHA 22nd, 9921.D: 2012 test method. 

 
Figure 1.  Study area: the map of the Indonesia (A), Central Java Province (B), Location of Banjir Kanal 

Barat River, Semarang, Central Java Province, Indonesia (C) 

  

3. Results and Discussion 

3.1. Water Quality 

Dissolved Oxygen (DO) concentration is influenced by the chemical, physical and microbiological 

aspects of water. The content of coliform bacteria is high, causing low dissolved oxygen 

concentrations [4]. A decrease in DO is one indicator of decreased water quality [3]. This area is an 

area of aquaculture that is estimated to have a lot of ammonia waste from fish feed. This can cause a 

bad influence on the aquatic environment [27]. A good DO concentration for fisheries is 3 mg/L [5]. 

The range of DO at the study site is 4.6-6.5 mg/L. DO quality standard according to PP No. 82 of 2001 

(Indonesia Regulation) class III that is equal to 12.2 mg / L. The DO content at the six sampling points 

in this study is still in the class III quality standard. At the 1C sampling point the DO conditions were 

the lowest compared with another sampling point, this is presumably due to the largest input of waste 

at this sampling point, the DO content in low waters can increase fish respiration through gills, so that 

the flow of water containing toxic will increase [6]. DO content is influenced by photosynthesis of 

water, diffusion from the air, water temperature, the process of respiration by aquatic animals that 

occur at the bottom of the water [7]. Conditions of water discharge are quite heavy and extreme river 

slope due to the inclined plane at this location three caused water bubbles to cause DO conditions to be 

high [8]. Changes in DO content can be daily, seasonal, and depend on mixing, water mass movement, 

respiration, photosynthetic activity and waste entering the water body [9]. DO requirements for fish 

are divided into two aspects: the consumptive needs of fish that depend on their metabolism and the 
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aquatic environmental requirements of certain species [10]. The DO content graph is presented in 

Figure 2. 

 
Figure 2. Concentration of DO (mg/L) in Sampling Station 

 

pH is very important in wastewater treatment because it affects the life of the organism. The pH 

value at the location of this study is between 8.01 - 8.06. The value of natural pH and water that is not 

polluted is pH 7. The pH quality standards listed in PP 82/2001 classes I, II, and III are 6-9 while class 

IV is between 5-9. Class I, II, and III standards are suitable for the life of almost all aquatic organisms. 

Water pH at all sampling points still in PP No 82 of 2001 quality standards. The pH content is 

influenced by waste disposal which converts the concentration of hydrogen ions in water to acid or 

base because of its chemical content contained [11]. The reduced pH is influenced by an increase in 

rainfall intensity due to the entry of organic material into the body of water carried by the rain that 

enters the river [11]. The decrease in pH and salinity of waters can cause heavy metal toxicity. High 

hardness can reduce the toxicity of heavy metals. Heavy metals in water with high hardness to form 

complex compounds that settle in water [12]. An increase in pH in the waters will reduce the solubility 

of metals in water because an increase in pH changes the stability of the form of carbonate into 

hydroxide which forms bonds with particles in water bodies so that it will settle to form mud. pH 

affects the toxicity of a chemical compound [13]. Water pH affects plants and aquatic animals, so it is 

often used to determine the condition of good or poor water quality as a habitat for aquatic biota [11]. 

The pH is presented in Figure 3. 

 

 
Figure 3. pH (mg/L) in Sampling Station 

 

The temperature at the study site between 29.60C - 30.90C. Low temperatures occur due to 

measurements in the morning, so that not much intensity of sunlight to the river [14]. Normal water 

temperature in the river area is 27°C-30°C [3]. Temperature and pH are indicators for certain bacteria, 

for example, coliform bacteria that are tolerant of the mesophyll temperature range (25-37oC), and 
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neutrophil pH (6.7 - 7.5) [11]. Water temperature is always related to average air temperature, which 

varies with the seasons [3]. Increased temperature in the river can cause heavy metal toxicity to 

increase [12]. The temperature in waters can be influenced by solar radiation, solar position, 

geographical location, season, cloud conditions and the process of interaction between water and air, 

such as heat transfer, evaporation and wind [15]. The correlation between air temperature and water 

temperature at daily, weekly, or monthly times is generally used in modeling linear or nonlinear 

regression types developed to predict changes in flow temperature from air temperature [16]. The 

temperature is presented in Figure 4. 

 

 
Figure 4. Temperature (0C) in Sampling Station 

 

3.2. Microbiology 

River flow, urbanization, industrialization, land use, and rainfall are factors that influence the content 

of Fecal coliform bacteria. Build public toilets on the river causes the river to be polluted by human 

waste which is a source of disease. The presence of bacteria in rivers is an indicator of declining water 

quality. Bacteria in human waste include Escherichia coli, Shigella sp., Vibrio cholerae, 

Campylobacter jejuni and Salmonella, these bacteria are members of fecal coliform, which causes 

diarrheal disease. One way to measure total coliform, faecal coliform, or specific organisms such as C. 

perfringens or E. coli is that many animals have faecal indicator bacteria (FIB) in their feces [17]. 

Communities around watersheds that make rivers as their public toilets make river waters polluted by 

bacteria [9]. The distance of the septic tank to the water source and recommended is 10 meters [18]. 

The content of Faecal Coliform in the study location ranged from 11,000 to 79,000 MPN /100 mL. 

The quality standard for total coliform in PP No. 82 of 2001 amounted to 2000 ml /100 mL. The total 

coliform content in this study site exceeds the quality standard. Faecal coliform is used as an indicator 

of water pollution originating from household waste. A faecal coliform concentration>2000 MPN/100 

mL is considered harmful to human health [19]. The concentration of coliform in the downstream 

location depends on the concentration of coliform in the upstream, and land use. Fecal coliforms 

become the standard needed to monitor and report microbial contamination [20]. Settlements that do 

not have drainage can affect coliform bacteria. Settlements that do not have a sewage treatment 

system, human waste is discharged directly and can affect the high fecal coliform [21]. The presence 

of large coli bacteria influences human life, as evidenced by the quality of drinking water, 

bacteriologically the level is determined by the presence of these bacteria [22]. Faecal coliform is 

presented in Figure 5. 
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Figure 5.  Faecal Coliform (MPN/100mL) in Sampling Station 

 

A total coliform is a group of bacteria that is used as an indicator of pollution [23]. Total Coliform 

content in the study area ranged from 33,000 to 79,000 MPN/100 ml. Quality standard for total 

coliform in PP No. 82 of 2001 amounting to 10,000 MPN/100 ml. The total coliform content in this 

study site exceeds the quality standard. This is due to the presence of excess domestic waste in the 

study site because there are still many people (especially the homeless), who live around the river and 

immediately defecate in the river. Each person emits 100-400 billion coliforms per day in addition to 

other types of bacteria. The presence of E. Coli in water indicates fecal contamination and causes the 

possibility of pathogenic diseases such as bacteria, viruses and parasites and so on. The presence of 

coliform bacteria is caused by human activity and causes various diseases in digestion [24]. Total 

coliform density increases rapidly in summer at high temperatures [25]. Physical and chemical 

properties of waters can affect the survival rate, decay or growth of coliform bacteria. Suspended 

solids can affect coliform survival or growth by adsorbing coliforms and protecting it from harmful 

factors, such as UV radiation, metals, and bacteriophage attacks. Suspended solids can also provide 

coliform bacteria, organic and inorganic nutrients in particles. Coliform mortality rates increase with 

high water temperatures, whereas temperatures are positively correlated with coliforms. Too high pH 

is dangerous for the survival of coliforms [26]. The presence of bacteria in the water is influenced by 

abiotic factors such as temperature, pH, oxygen, humidity, and biotic factors. Water to be used for 

drinking, domestic, agricultural and industrial purposes is very important to be tested first on the 

physical, chemical and microbiological parameters of water [11]. Total coliform is presented in Figure 

6. 

 

 

 
Figure 6.  Total Coliform (MPN/100mL) in Sampling Station 
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4. Conclusion and Recommendation  

Water quality at the study site still meets quality standards. The high coliform bacteria at the study site 

were caused by domestic and industrial waste discharges that did not meet the criteria for good waste 

disposal. Policy analysis needs to be done by the government to see the effectiveness of some rules 

regarding water quality. This research needs to be continued continuously, to monitor river water 

quality sustainably, and to analyze the most appropriate methods to be used in reducing some water 

quality parameters that exceed the quality standards. 
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