
1. Introduction  

Water as a primary necessity in the process of life, holds a crucial role as one of the natural re-

sources essential for the existence of living beings on Earth1. The quantity and quality of water, 

aligned with human needs, are significant factors in determining the well-being of life2,3. Virtually 

all human activities require water to meet their daily needs. In addition, reliable access to water in 

sufficient quantity and quality for a healthy life, so-called "water security"," is crucial for agricultural 

food production and thus also for nutrition. Therefore, ensuring access to clean and safe water is cru-

cial for sustaining life. 

With the increasing population and economic development activities, there is a rise in human 

activities such as settlements, agriculture, and mining, leading to an increased discharge of waste 

into rivers4. The availability of water for the population serves as an indicator of the sustainability of 

water resources for both humans and the environment5. The sustainability of water resources encom-
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Abstract 

The study focuses on the issue of water pollution in the Manuhing River, 
which is currently a significant problem in the Gunung Mas District, West 
Kalimantan, Indonesia. The Manuhing River is located in the upper reach-
es of the river and is expected to influence the water quality downstream. 
The research is an observational study, involving direct sampling of water 
from three designated collection points. Data collection methods include 
direct observation, documentation, and interviews. The analysis of the 
data includes the comparison of water quality in the Manuhing River with 
the established standards, the determination of water quality status based 
on government regulations, and the management of water quality. The 
results of the analysis show that the parameters TSS, BOD, Fe, and Total 
Coliform do not meet the established standards. The water quality status 
of the Manuhing River falls into the category of heavily polluted to mod-
erately polluted. The results of the one-way ANOVA test between the col-
lection points with pollution indices showed a F-value greater than the F-
table, so the null hypothesis (no significant difference) was rejected, indi-
cating that the pollution indices were indeed different in a real sense from 
each collection point. The efforts that have been implemented so far in-
clude monitoring and involving the community, as well as the application 
of legal sanctions. 
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passes aspects of meeting water needs and the capacity to withstand the burden of water pollution. 

Various types of pollution contribute to the contamination of rivers. Pollution arises from activities 

such as minings6,7, oil palm plantations8,9, and domestic waste from settlements10–12.  

Rivers are an integral part of the communities in Kalimantan island. They form settlements and 

develop into villages and districts named after the rivers that cross them. However, river water pollu-

tion is a widespread problem in this region. The Manuhing River in Central Kalimantan, for example, 

which flows through the districts of Manuhing Raya and Manuhing and is approximately 28.75 km 

long13, has been polluted by local activities, which has led to a deterioration in water quality to the 

point that it no longer meets the set standards for drinking water sources14,15. Water pollution is be-

coming a critical issue for the future and emphasizes the need for awareness of environmental clean-

liness and health. Pollution control measures need to be improved in order to achieve effluent quality 

that meets established standards. 

Given that the upper part of a river, often referred to as the headwaters, significantly affects wa-

ter quality downstream, it is imperative to focus on proper management of these headwaters. The 

unique characteristics and conditions of the headwaters, which form the starting point of a river, play 

a critical role in shaping the water quality of the entire river system. Recognizing these relationships, 

the we conduct a study to specifically assess the water quality of the Manuhing River, as it is a head-

water river. 

The main objective of this study is to conduct an in-depth analysis of the quality and overall con-

dition of the water of the Manuhing River. By exploring the specific dynamics of this headwater 

stream, the main parameters that contribute to its water quality will be highlighted. Moreover, the 

study attempts to decipher the existing management measures that have been implemented in the 

Manuhing River. Recognizing and understanding these measures is crucial for evaluating their effec-

tiveness in maintaining or improving water quality. By combining scientific analysis and pragmatic 

exploration of management practices, the researchers aim to gain valuable insights that can inform 

future decision-making processes related to the sustainable management of the Manuhing River and, 

by extension, other headwater rivers facing similar challenges. 

 

 

2. Methods 

2.1. Research Site 

This study was conducted on the Manuhing River in the Manuhing Raya and Manuhing Districts, 

Gunung Mas Regency. The research was carried out in February 2019, with water sampling taking 

place from 06:00 to 10:00 WIB at three designated stations (Figure 1).  
 

 Station I, located at LS 01°12’42.19” S, 113°19’00.80” E, represents the upper part of the 

Manuhing River in Luwuk Tukau Village, Manuhing Raya District, an area characterized by resi-

dential, mining, and forestry activities.  

 Station II, at LS 01°21’03.90” S, 113°22’44.41” E, represents the middle part of the river in Tum-

bang Talaken Village, Manuhing District, an area with residential and agricultural activities.  

 Station III, at LS 01°34’57.81” S, 113°37’16.59” E, represents the lower part of the river in 

Takaras Village, Manuhing District, an area with residential, agricultural, and mining activities. 

The Manuhing River is located at the confluence before joining another river. 
 

The determination of stations in this study is conducted through the sample survey method. Re-

search sites are systematically divided into three stations, each serving as a representative sample of 

the broader research population. The criteria for selecting these sampling stations along the 

Manuhing River hinge on considerations such as cost and ease of access.  
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2.2. Materials and Tools 

The equipment used in this research is as in Table 1. Supporting tools include water sample con-

tainers (2-liter plastic containers for physically and chemically analyzed water samples; 0.25-liter 

glass bottles for microbiological analysis), location maps, Global Positioning System (GPS), camera, 

labels, markers, writing tools, and data analysis equipment. 

 

 

2.3. Research Design 

This study adopts an observational research design, involving the collection of river water sam-

ples at predetermined stations (research locations). Subsequently, in-situ measurements are conduct-

ed for water brightness. For parameters such as Temperature, Total Suspended Solids (TSS), Total 

Dissolved Solids (TDS), pH, Biochemical Oxygen Demand (BOD), Dissolved Oxygen (DO), Iron 

(Fe), Nitrate-N (NO3-N), Nitrite-N (NO2-N), Ammonia-N (NH3-N), and Total Coliform, quality test-

ing is carried out at the Central Kalimantan Provincial Health and Calibration Laboratory. 

Table 1. Equipment used in this research  

Figure 1. Map of research locations 

No. Parameter Tool/Method Used Specification Remarks 

1 Brightness Sechi Disk Diameter 20 cm In-situ 

2 pH SNI 06-6989.11-2004 - Laboratory 

3 Temperature SNI 06-6989.23-2005 - Laboratory 

4 TSS SNI 06-6989.3-2004 - Laboratory 

5 TDS SNI 06-6989.27-2005   Laboratory 

6 BOD SNI 6989.72:2009 - Laboratory 

7 DO SNI 06-2425-1991 - Laboratory 

8 NO3-N SNI 06-2480-1991   Laboratory 

9 NO2-N SNI 06-6989.9-2004 - Laboratory 

10 NH3-N SNI 06-6989.30-2005   Laboratory 

11 Fe SNI 6989.4 : 2009 - Laboratory 

12 Total Coliform MPN Coliform IKM/5.4.30/
BLK-PKY  (Double Tube) 

- Laboratory 
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The status of Manuhing River water quality is assessed using the Pollution Index. The ex-situ test 

results are compared with the Republic of Indonesia Government Regulation Number 82 of 2001 on 

Water Quality Management and Pollution Control, yielding a Pollution Index as an indicator of the 

water body's quality status, following the guidelines outlined in Minister of State for the Environ-

ment Decision Number 115 of 2003 on Guidelines for Determining Water Quality Status. 

 

2.4. Data Collection 

The research conducted utilized both primary and secondary data. Primary data involved direct 

measurements of the river's physical, chemical, and biological parameters at the research location, as 

well as additional analyses conducted in the laboratory. On the other hand, secondary data were de-

rived from various sources such as reports, literature studies, and documents from relevant institu-

tions related to the research topic. The data collection procedures included field observation, docu-

mentation, laboratory analysis, and interviews. During field observation, measurements were taken, 

water brightness was recorded, and samples were collected for measuring the river water quality, en-

compassing physical, chemical, and biological parameters. Documentation was used to illustrate the 

conditions at the research location. Laboratory analysis was conducted to further analyze the collect-

ed samples, and interviews were carried out with the Gunung Mas District Environmental Agency to 

gather relevant information. The survey includes the collection of information from literature studies, 

reports and documents from the Gunung Mas District Environmental Agency, such as the Environ-

mental Quality Monitoring Activity Reports for the years 2017 and 2018 

 
2.4. Data Collection 

Data analysis involved the use of statistical methods, in particular analysis of variance 

(ANOVA), as the study included more than two treatment groups. The decision-making process in-

volved comparing the calculated F value with the tabulated F value. The hypotheses for the analysis 

were defined as the null hypothesis (H0), which states that the mean pollution index value of the riv-

er water at the observation sites is the same, and the alternative hypothesis (H1), which states that the 

mean pollution index value of the river water at the observation sites is different. The test criteria 

were set so that the null hypothesis is rejected if the significance value is less than 0.05 and the null 

hypothesis is accepted if the significance value is greater than 0.05. 

Data analysis for the Manuhing River water quality management efforts conducted descriptively 

using a qualitative approach. The data analysis is used to formulate management strategies for the 

Manuhing River based on the water quality analysis, water quality identification and interview re-

sults. 

 

3. Results and Discussion 

The results of the parameter measurements conducted by Gunung Mas Regency Environmental 

Service in 2017 are shown in Annex 113. The results of the measurements conducted by Gunung Mas 

Regency Environmental Service in 2018 and 2019 are shown in Annex 216. 

 

3.1. Water Quality Parameters  

Water Brightness. Brightness measurements for the years 2017 and 2018 were not conducted based 

on monitoring data from the Gunung Mas District Environmental Agency. The brightness values ob-

tained during the 2019 measurements (primary data) ranged from 8 to 14 cm. The brightness  values 

at Station I were 8 cm, Station II measured 9 cm, and Station III recorded 14 cm. The measurement 

results indicate significantly lower brightness  in the upstream compared to the downstream of the 
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Manuhing River. The reduced brightness in the upper part of the river (Station I) is attributed to rain-

fall that occurred before the sampling, leading to rainwater runoff entering the water body and carry-

ing solid materials. Previous research on water brightness  levels in the Kahayan River yielded re-

sults of approximately ±10 cm17. 

 

Water Temperature. The finding that the water temperature measurements in 2019 did not exhibit 

significant differences from Station I to Station III along the Manuhing River, with the highest tem-

perature recorded at Station III, is significant in the context of water quality and environmental im-

pact. Water temperature patterns are influenced by various factors such as sunlight intensity, heat 

exchange between water and surrounding air, geographical factors based on elevation, and the pres-

ence of vegetation along the water's edge18. This finding indicates that human activities such as set-

tlements, plantations, and mining at Station III may be contributing to the higher water temperature, 

which can have implications for the river's ecosystem and water quality. 

The impact of water temperature on aquatic ecosystems is well-documented. For instance, higher 

water temperatures can affect the dissolved oxygen levels in water, promote the growth of algae and 

bacteria, and influence the migration, spawning, and hatching of local fish species19,20. Additionally, 

temperature variations can impact the circulation and mixing patterns within a water body, which in 

turn affects nutrient levels and the overall health of the aquatic environment. Therefore, the recorded 

higher temperature at Station III, attributed to human activities, may have implications for the 

Manuhing River's ecosystem and water quality, particularly in the downstream areas where the ef-

fects of temperature changes and pollution accumulation from upstream activities are more pro-

nounced. 

 

Total Suspended Solids (TSS). The measurement results for the Total Suspended Solids (TSS) pa-

rameter in the Manuhing River, from Station I at the upstream to Station III, range between 123 – 

464 mg/L. The concentration of suspended solids (TSS) indicates that it has exceeded the threshold 

for water quality standards of Class I and II as per Government Regulation Number 82 of 2001. The 

2019 measurement results reveal TSS concentration values at Station I of 464 mg/L, Station II at 194 

mg/L, and Station III at 123 mg/L. The TSS parameter shows a decrease from the upstream to the 

downstream. The elevated TSS values in the upstream (Station I) are attributed to rainfall during the 

preceding sampling, leading to runoff water entering the river with suspended solid materials. Addi-

tionally, the upstream region includes areas subjected to mining activities. Subsequently, a decrease 

in concentration levels occurs downstream due to dilution processes, resulting in reduced suspended 

solid content and turbidity levels  

This finding indicates the potential impact of human activities, such as mining and land use, on 

the river's TSS levels. Elevated TSS levels can have various adverse effects on aquatic ecosystems, 

including reduced light penetration, increased water turbidity, and potential harm to aquatic organ-

isms21. The study's results underscore the importance of monitoring and managing TSS levels in the 

Manuhing River to preserve its water quality and ecological balance. 

 

pH Value. The pH values at Station I range between 6.63 – 6.75; at Station II, they vary from 6.46 – 

6.84, and at Station III, the range is 6.18 – 6.85. The pH measurement results show a consistent trend 

at each station. The pH values in the Manuhing River water still adhere to the water quality standards 

for Class I and II as per Government Regulation Number 82 of 2001. The measured pH values in the 

Manuhing River water are considered normal, indicating that the supply of organic waste containing 

mineral acids has a relatively minimal impact on the river's acidity. The pH values for river water 

typically range from 6.0 to 8.522. 

The consistent trend in pH values at each station indicates that the Manuhing River's water acidi-

ty remains within acceptable limits. This is an important indicator of the river's overall water quality, 
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as pH values are indicative of a healthy and well-buffered aquatic environment, which is essential for 

supporting diverse aquatic life23. The finding also sheds light on the spatial variations in pH along the 

river, which can be influenced by various factors such as natural processes, human activities, and the 

characteristics of the surrounding landscape.  

 

Dissolved Oxygen (DO). The research finding on the dissolved oxygen (DO) values in the 

Manuhing River provides important insights into the river's water quality and the potential impact of 

organic waste and pollution on its oxygenation process. The study found that the DO values in the 

Manuhing River still met the water quality standards according to Government Regulation Number 

82 of 2001, with monitoring data from 2017 and 2018 showing relatively high values ranging from 

6.6 to 9.9 mg/L. However, the DO concentration values in 2019 at Station I, Station II, and Station 

III were lower, with values of 5.48 mg/L, 5.76 mg/L, and 5.72 mg/L, respectively. This indicates a 

decrease in the oxygenation process in the water, which can be attributed to pollution by organic ma-

terials, especially domestic wastewater in residential areas. 

The decrease in DO levels can have significant implications for the river's ecosystem and aquatic 

life. Low DO levels can lead to reduced oxygen availability for aquatic organisms, which can affect 

their growth, reproduction, and survival24. Additionally, low DO levels can promote the growth of 

anaerobic bacteria, which can produce harmful compounds and further degrade water quality. 

 

Biologycal Oxygen Demand (BOD). The biological oxygen demand (BOD) parameters were moni-

tored in the Manuhing River in 2017 and 2018, with values ranging from 2.1 to 27.6 mg/L. The BOD 

values in 2019 at the three stations (I, II, and III) did not show a significant difference, with values of 

4.72 to 4.78 mg/L. The research results indicate that the water quality parameter BOD in the 

Manuhing River does not meet the Class I and II water quality standards specified in Government 

Regulation Number 82 of 2001. The increase in BOD levels suggests an increase in organic 

wastewater discharge into the river, which is common along the Manuhing River. According to 

Salmin25, based on BOD levels, the water quality is considered highly polluted and does not fall into 

the category of good water quality (BOD levels of 1-10 mg/L). Organic wastewater discharged into 

the river, especially in residential areas, usually increases the BOD concentration26. 

 

Iron (Fe). The research finding on the iron (Fe) content in the Manuhing River provides insights into 

the river's water quality and the potential impact of mining activities on its iron levels. The monitor-

ing data for the iron parameter in 2017 and 2018 ranged from <0.048 to 9.99 mg/L, while the Fe con-

centration values in 2019 at the three stations (I, II, and III) were 1.56 mg/L, 1.10 mg/L, and 1.38 

mg/L, respectively. The measurement results of the Fe content exceeded the water quality standards 

for Class I rivers at all sampling points. The iron content in natural waters typically ranges from 0.05 

to 0.2 mg/L. The increase in iron levels in the Manuhing River can be attributed to mining activities 

such as coal mining, excavation, or stone mining. 

This finding is worrying as elevated iron levels can have various negative effects on aquatic eco-

systems and human health. High iron concentrations can lead to reduced light penetration, increased 

water turbidity and potential harm to aquatic organisms27. In addition, high iron levels can promote 

the growth of anaerobic bacteria28, which can produce harmful compounds and further degrade water 

quality. The finding also highlights the potential impacts of mining activities on the water quality of 

the Manuhing River and the need for effective management strategies to mitigate these impacts. 

 

Ammonia (NH3-N). The ammonia (NH3-N) concentrations in the Manuhing River in 2019 were 

found to range from 0.425 to 0.315 mg/L. The concentrations decreased from station I to station III. 

The ammonia levels in the Sungai Manuhing still complied with the water quality standards for Class 

I rivers, as specified in Government Regulation Number 82 of 2001. The sources of ammonia in the 
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river include the decomposition of organic matter such as aquatic biota and decaying vegetation or 

fungi, which are the results of nitrogenous organic and inorganic compounds (proteins and urea) pre-

sent in the soil and water. These organic compounds can come from various activities, including 

wastewater discharge, agricultural waste, and fish farming waste that directly enters the river22. 

 

Nitrate (NO3-N). The monitoring data for the nitrate (NO3-N) parameter in the Manuhing River in 

2018 ranged from 0.44 to 1.09 mg/L. The NO3-N concentration values in 2019 at the three stations (I, 

II, and III) were 0.400 mg/L, 0.560 mg/L, and 0.720 mg/L, respectively. The measurement results of 

NO3-N showed that the values still complied with the water quality standards for Class I and II rivers 

at all sampling points. Nitrogen compounds play an important role in water quality, especially the 

forms of nitrogen that can be utilized by phytoplankton and the forms that are harmful to aquatic life. 

The high levels of NO3-N indicate anthropogenic pollution originating from residential and agricul-

tural activities around the water. 

 

Nitrite (NO2-N). Monitoring data for the years 2017 and 2018 regarding the NO2-N parameter 

ranged between 0.0012 – 0.0137 mg/L. The concentration values of NO2-N in 2019 at Station I were 

0.053 mg/L, at Station II they were 0.0405 mg/L, and at Station III, they were 0.042 mg/L. Nitrite 

(NO2-N) concentrations indicate values that still comply with the water quality standards for Class I 

and II rivers at all sampling station points. Nitrite serves as an intermediate compound between am-

monia and nitrate, as well as between nitrate and nitrogen gas. The source of nitrite can include or-

ganic waste. Nitrite compounds are reactive and toxic to aquatic organisms29. 

 

Total Coliform. The monitoring data for the total coliform parameter in 2018 at station I was 28,000 

MPN/100ml, at station II was 2,100 MPN/100ml, and at station III was 1,300 MPN/100ml. In 2019, 

the total coliform concentrations increased, with values of 170,000 MPN/100ml at station I, 350,000 

MPN/100ml at station II, and 33,000 MPN/100ml at station III. These concentrations exceeded the 

water quality standards. The 2018 measurements showed a decrease in coliform concentrations 

downstream. However, in 2019, there was an increase at station II and a subsequent decrease at sta-

tion III. The high coliform content is attributed to the large population along the banks of the 

Manuhing River, which disposes of feces and waste directly into the river. Additionally, the coliform 

content is suspected to increase as the water travels from the upper reaches to the lower reaches, re-

ceiving fecal waste along the way30. The coliform content subsequently decreases at station III, likely 

due to the dilution of the waste, influenced by the presence of many tributaries along the river. 

 

3.2. Water Pollution Index (WPI) of the Manuhing River 

The calculation of the pollution index is based on the sampling stations and predetermined pa-

rameters, namely Total Suspended Solids (TSS), Total Dissolved Solids (TDS), pH, Dissolved Oxy-

gen (DO), Biochemical Oxygen Demand (BOD), Nitrate-N (NO3-N), and Nitrite-N (NO2-N), with 

results depicted in Figure 2. 

Figure 2. Manuhing River Pollution Index 
 
Remarks  
BM1: Class 1 Quality Standard 
BM2: Class II Quality Standard 
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 The pollution index calculations at each sampling station indicate that the water quality of the 

Manuhing River, from upstream to downstream, is already polluted (ranging from moderate to light 

pollution). Water pollution occurs due to concentrations of Total Suspended Solids (TSS) and Bio-

chemical Oxygen Demand (BOD) exceeding the prescribed water quality standards at all observation 

stations. 

 

3.3. Relationship Between Sampling Stations and Pollution Index 

The spatial relationship between sampling stations and the pollution index of the Manuhing River 

will be analyzed using One-Way Analysis of Variance (ANOVA). The measurement years will be 

defined as groups, and the water quality variables will be the response variable, specifically the Pol-

lution Index (PI), as shown in Table 3. 

 

Table 3. Anova results for pollutant index values 

 
 
The results of the ANOVA test on the relationship between sampling stations and the pollu-

tion index indicate that the null hypothesis (Ho) is rejected (significant). This implies that the pollu-

tion index values differ significantly among each sampling station. These differences are influenced 

by the increase in Total Suspended Solids (TSS), Total Dissolved Solids (TDS), and Biochemical 

Oxygen Demand (BOD), as well as a decrease in Dissolved Oxygen (DO) levels. 

 

3.4. Efforts in Managing the Water Quality of the Manuhing River 

The results of interviews conducted with the Gunung Mas District Environmental Agency regarding 

efforts to manage the water quality of the Manuhing River are following. 
 

Monitoring and control of the water quality of the Manuhing  River. Monitoring is conducted to 

ensure that the requirements set out in the environmental permit for the discharge of wastewater into 

water bodies and the technical requirements for water pollution control set out in the environmental 

documents are met. The purpose of river water quality monitoring is to determine the water quality 

status of the river. It forms the basis for assessing the environmental impact around the river, pro-

vides information for decision-makers and serves as a warning in the event of incidents of water pol-

lution of the river. Monitoring of the Manuhing River also serves to provide factual information on 

the river's water quality status, past trends, current situations and anticipated future changes. 
 

Community involvement. Community involvement in the management of the river's water quality is 

crucial. Community knowledge of river water quality management will be improved through sociali-

zation and training. The residents of Gunung Mas District who have attended trainings on the role of 

river water quality management contribute to the protection of the river by not dumping waste into 

the river. 

Variance source Sum of Squares df Mean Square F-value P-value 

Class I water quality standards 

Between Groups 47,658 2 23,829 13,553 0,031 

Within Group 5,275 3 1,758     

Total 52,933 5       

Class II water quality standards 

Variance source Sum of Squares df Mean Square F-value P-value 

Between Groups 25,374 2 12,687 905,471 0,000 

Within Group 0,042 3 0,014     

Total 25,416 5       
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Enforcing the law. Environmental issues such as pollution of river water must be reported to the 

Gunung Mas District Environmental Agency. The community is encouraged to actively report envi-

ronmental problems, either through written notices or personal visits to the office. In addition to indi-

viduals, businesses are also encouraged to inform the authorities if there are incidents indicating pol-

lution or environmental damage to ensure effective and prompt remedial action. 

 
 

4. Conclusion 

The water quality of the Manuhing River shows that parameters such as total suspended solids 

(TSS), biochemical oxygen demand (BOD) and total coliform bacteria have exceeded the quality 

standards for classes 1 and 2 and the parameter Iron (Fe) does not comply with the standards of class 

1 as stipulated in Government Regulation No. 82 of 2001. The quality status of the Manuhing River 

is slightly to moderately polluted according to the Pollution Index under the Decision of the State 

Minister of Environment No. 115 of 2003. Efforts to control the water quality of the Manuhing River 

include water quality monitoring and control, community involvement and law enforcement. These 

measures aim to address and mitigate the observed pollution of the river. 

Building on these positive efforts, it is recommended to further strengthen community engage-

ment through continuous education and awareness programs. Encouraging wider participation and 

empowering community members with the tools to identify and report environmental issues will fos-

ter a more vigilant and responsive community. Additionally, exploring opportunities for collaborative 

initiatives between the Environmental Agency, local businesses, and residents can amplify the impact 

of remedial actions. This synergy can be pivotal in creating a sustainable and resilient approach to 

managing and preserving the water quality of the Manuhing River for the benefit of both the environ-

ment and the community. 
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Annex 1. Values of the water quality parameters of the Manuhing River in 2017 

No.   Parameter   
Quality Standards 

  Year 2017 

Unit   Station I Station II Station III 

Class I Class II May Sep May Sep May Sep 

A. Physical Properties 

1 Temperature  
 

Deviation 3 - - - - - - 

2 Total Suspended Solids (TSS) mg/L 50 - - - - - - 

3. Total Dissolved solids (TDS) mg/L 1.000 - - - - - - 

B. Chemical Properties 

1 pH - 6-9 - - - - - - 

2 Biologycal Oxygen Demand (BOD) mg/l 2 3 7,3 23,4 9,2 14,0 12,1 20,5 

3 Dissolved Oxygen (DO) mg/L 6 4 7,5 7,6 6,8 8,8 6,6 8,4 

4 Ammonia (NH3-N) mg/L 0,5 - <0,008 <0,008 <0,008 <0,008 <0,008 <0,008 

5 Iron (Fe) mg/L 0,3 - 0,25 2,87 0,13 1,81 0,22 1,65 

6 Nitrate (NO3-N) mg/L 10 - - - - - - 

7 Nitrite (NO2-N) mg/L 0,06 0,0084 0,0012 0,0094 0,0017 0,0137 0,0039 

C. Microbiology Properties 

1 Total Coliform MPN/100ml 1.000 5.000 - - - - - - 

Source: Dinas Lingkungan Hidup Kabupaten Gunung Mas13 

https://journal.kaminet.org/index.php/sit


Parameter   Unit   

Quality  
Standards 

Year 2018 Year 2019 

No.
   

Station I Station II Station III Station I Station II Station III 

Class 
I 

Class 
II 

July Sep July Sep July Sep Feb Feb Feb 

 A. Physical Properties     

1 Temperature  
 

Deviation 3 25,2 - 25,4 - 23,6 - 21,8 28,1 29,0 

2 Total Suspended Solids (TSS) mg/L 50 152 - 181 - 141 - 464 194 123 

3. Total Dissolved solids (TDS) mg/L 1.000 132 - 82 - 80 - 9,22 6,36 7,25 

 B. Chemical Properties  

1 pH - 6-9 6,75 - 6,84 - 6,85 - 6,63 6,46 6,18 

2 Biologycal Oxygen Demand (BOD) mg/L 2 3 27,6 - 6,0 - 2,1 - 4,72 4,78 4,74 

3 Dissolved Oxygen (DO) mg/L 6 4 9,3 - 8,1 - 9,9 - 5,48 5,76 5,72 

4 Ammonia (NH3-N) mg/L 0,5 - 0,03 - <0,01 - <0,01 - 0,425 0,205 0,315 

5 Iron (Fe) mg/L 0,3 - 9,99 2,88 7,83 1,49 <0,048 1,96 1,56 1,10 1,38 

6 Nitrate (NO3-N) mg/L 10   - 1,09 - 0,58 - 0,400 0,560 0,720 

7 Nitrite (NO2-N) mg/L 0,06   - 0,0082 - 0,0061 - 0,0530 0,0405 0,0420 

 C. Microbiology Properties   

1 Total Coliform MPN/100ml 1.000 5.000 - 28.000 - 2.100 - 1.300 170.000 350.000 33.000 

Annex 2. Values of the water quality parameters of the Manuhing River in 2018 and 2019 

Source: Dinas Lingkungan Hidup Kabupaten Gunung Mas16 
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