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ABSTRACT 
Research was carried out for 6 (six) months in the waters of the Riam Kanan Sub-Watershed 
located in Banjar Regency. The Riam Kanan sub-watershed is an ecosystem that is 
important for the life of living creatures and the surrounding environment. Data related to the 
resources contained in rivers is very necessary for more precise management, which 
currently is very limited. The increase in population every year and rapid economic 
development cause environmental problems related to the use of water resources. It is 
necessary to assess the condition of the water system for monitoring river watersheds to 
prevent various environmental problems. The aim of this research: (1) Analyze water quality 
(pH), temperature, depth, NO3, PO4, NH3, E. Coli, BOD, and TSS Mn and Fe) based on the 
Pollution Index and Water Quality Index; (2) Confirming the Carrying Capacity of the Riam 
Kanan Sub-Watershed, South Kalimantan Province. The results of the analysis of water 
quality parameters found that the Pollution Index was lightly polluted at the Riam Kanan 
Subwatershed observation station and the results of the calculation of the Water Quality 
Index were included in the medium category; The results of calculations regarding the 
pollutant load capacity contain several parameters that exceed the quality standards, namely 
parameters; Phosphate, Fe, DO and BOD. 
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The current issue as a priority for handling and overcoming damage to natural 
resources and the environment includes handling the function of water to maintain the 
sustainability of the ecosystem in supporting human life. In this aspect, improvements are 
needed in the hydrological cycle and purification system, especially in relation to the ability of 
land as a living space to accommodate humans and other living creatures. Therefore, an 
appropriate land use approach is needed that is in accordance with the capabilities of the 
ecosystem. 

As an ecological system that has interaction and interdependence between living 
organisms and their environment, the existence of a river basin can be used as an indicator 
of environmental damage through a carrying capacity and capacity approach in the river 
basin by analyzing each input. into the ecosystem and evaluate the processes that take 
place in the watershed ecosystem by looking at the output of the ecosystem. In a watershed 
ecosystem, the input component consists of rainfall, while the output component consists of 
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flow discharge, sediment load and the nutrients in it. The existence and condition of 
watershed (DAS) ecosystems or often called river basins has been a national issue in recent 
years. 

Research on carrying capacity in the Riam Kanan Sub-watershed has been carried out 
by (Rahman et al., 2021; Aulia et al., 2009; Rahman & Sofarini, 2011; Mijani & Prihanto, 
2017; Wahyuni et al., 2011; Mijani , 2017; Nida, et al, 2017; Herliwati and Mijani, 2021; Mijani 
et al, 2012), with research results that there has been a decrease in water quality due to 
Floating Net cage activities for the parameters Ammonia, DO, BOD5 and COD from August 
to September where the flow rate and water discharge are deficits and parameters that make 
a major contribution to the IP value such as phosphate, BOD, COD, Fe, Cd, detergent, E.Coli 
and Coliform. Cu, Fe, and Zn are metal parameters that have a tendency to exceed the 
carrying capacity of water pollution loads. The capacity to carry pollutant loads in the Riam 
Kanan sub-watershed at pH parameters of -0.6, DO of -6.1 (upstream), PO4 of -0.05 
(middle) is above the quality standard and PO4 parameters of -0, 03 in the downstream 
section is above the quality standard with the moderately polluted category (Noormasari, 
2016). 

The Riam Kanan sub-watershed is the longest river in South Kalimantan Province. The 
Riam Kanan sub-watershed originates from the Riam Kanan reservoir which is located in the 
administrative area of Banjar Regency. This river is 80 km long and flows into Banjarmasin 
City and its upstream is in Banjar Regency (Sudarningsih, 2021). The Riam Kanan sub-
watershed has experienced pollution problems, resulting from point source and non-point 
source sources such as mining activity waste, household waste, both liquid and solid. The 
results of research carried out by (Normasari et al., 2016), also show that there is a decrease 
in water quality due to anthropogenic activities in the parameters pH, BOD, COD, Nitrites, 
TDS, TSS, oil and fat, detergents and Total Coliform, most of which The results show values 
above water quality standards. 
 

METHODS OF RESEARCH 
 

The research was conducted in the waters of the Riam Kanan Sub-watershed, Banjar 
Regency, South Kalimantan. Sampling was carried out 3 times in May – June 2023. 
Sampling was carried out at three stations (Figure 3). Determination of the carrying capacity 
of the Riam Kanan sub-watershed is limited by 114ᵒ86'20" East Longitude - 115ᵒ06'33" East 
Longitude and 03ᵒ41'55" South Longitude - 03ᵒ54'38" South Longitude located in Banjar 
Regency, South Kalimantan Province. Analysis of water quality parameters was carried out 
at the Water Quality and Biohydrology Laboratory, Faculty of Fisheries and Marine Affairs, 
Lambung Mangkurat University, Banjarbaru. 
 

 
 

Figure 1 – Research Area Boundaries 
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The research tools and materials used can be seen in Table 1 as follows: 
 

Table 1 – Tools used in research 
 

No. Research Tools Research Tools 

1. Toshiba Notebook (Tecra Satellite) with 16GB Processor 
capacity and 1 Tera GB Hard Disk 

Results processing 

2. Digital camera study 

3. Stationery Documentation 

4. Water Quality test kit Record results 

5. Sample bottle study 

6. Roll Meters Taking samples of pH, Temperature, DO 

7. Sechii disk Take samples of Ammonia, Nitrate Phosphate, and Fecal coli 

8. GPS Garmin 456S Sounding Measuring the width of the river 

9. Garmin 76S GPS Measuring River Depth 

 
Table 2 – Research Materials 

 

No. Research Materials Source 

1. Sample Water Quality parameters: pH, Temperature, DO, BOD, COD, Ammonia, Nitrate, 
Phosphate, TSS and Fecal coli 

Sample Water 

 
The data collection method uses a mixed method (Sugiyono, 2014), using participant 

field observation and interviews. Participant Field Observations are intended for researchers 
to carry out direct observations in the field including activities: field ground checking and 
observing sources of pollution, taking water samples, measuring river discharge, carried out 
by means of composite sampling, by collecting sample water samples in the middle and 
edges of the river, then collect them in one container. The water in the container is then used 
for water samples to capture water quality parameters. Secondary data for measuring water 
quality in the same area is obtained from secondary data at the relevant agency. 

River discharge is calculated using the surface flow discharge formula which is 
formulated as follows: 
 

Q = V x A x kc 

 
Where: Q = water discharge at the outlet channel (m3 /sec); A = channel cross-sectional area 
(m2); V = Water speed at the outlet (m/sec); kc = Correction factor (0.85). 

The quality status of river water quality is determined using the Water Quality Index 
Pollutant Index method in an equation based on Environmental Government Decree 
No.115/2003 as follows: 
 

𝑃𝐼𝑗 =
√

(
𝐶𝑖

𝐿𝑖𝑗
⁄ )𝑀+ 

2 (
𝐶𝑖

𝐿𝑖𝑗
⁄ )𝑅 

2

2
 

 
Table 3 – Determination of Pollution Levels 

 

No. Class Value Note 

1. A (Very Good) 0 – 1.0 Meet quality standards 

2. B (Good) 1.1 - 5.0 Light Pollution 

3. C (Medium) 5.1 - 10 Moderately Soiled 

4. D (Bad) ≥≥10 Heavy Pollution 
 

Source: Environmental Government Decree No.115 of 2003. 

 
Table 4 – Evaluation of Pollutant Index Values 

 

Value Pollution index 

0 ≤ PI j ≤ 1.0 Meets quality standards (good condition) 

1.0 < PI j ≤ 5.0 Light pollution 

5.0 < PI j ≤ 10 Moderate pollution 

PIj > 10 Heavy pollution 
 

Source: Environmental Government Decree No.115 of 2003. 
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The pollutant load carrying capacity is calculated using the equation set out in Minister 
of Environment Decree Number 115/2003 and Minister of Environment Regulation Number 
01 of 2010 as follows: 
 

𝐶𝑅 =
∑ 𝐶𝑖 𝑥 𝑄𝑖

∑ 𝑄𝑖
=

∑ 𝑀𝑖

∑ 𝑄𝑖
 

APL = (Cij) x DPA x f 
MPL = (Cij) x DPm x f 
PLCC = BPM – BPA 

 
Where: CR: average concentration of constituents for the combined flow; Ci: constituent 
concentration in the i-th stream; Qi: flow rate of the i-th stream; Mi: mass of constituents in 
the i-th stream; APL = Actual Pollutant Load (Tons/day); (CA) j = Actual Level of 
Contaminant Element J (mg/l); DpA = Actual River Discharge (m3); f = Conversion Factor = 

𝑓 =
1 𝑡𝑜𝑛 

1000,000 𝑔𝑟
+

86,00 𝑠𝑒𝑐

1
= 0.0864; PLCC = Pollutant Load Carrying Capacity; BPA = Actual 

Pollutant Load (Tons/day); MPL = Maximum Pollutant Load (Tons/day). 
Determination of the pollution load carrying capacity is carried out by subtracting the 

maximum pollution load (BPM) from the Actual Pollution Load (APL). If the reduction result is 
(-) then the pollutant load entering the waters has exceeded the water quality standards in 
accordance with the class determined based on PP No. 22 of 2021, but if the results of the 
reduction are positive (+) then the incoming pollutant load has not exceeded this standard. 
 

RESULTS AND DISCUSSION 
 

The results of research on the Carrying Capacity and Capacity of the Riam Kanan 
Dalam Sub-Watershed were carried out in the upstream, middle and downstream sections. 
Water quality measurements are carried out in a time series, with a time span of 1 month. 
Water quality measurements were carried out on 07 July, 07 August 2023 and 04 September 
2023 consisting of water quality parameters; temperature, brightness, depth, TSS, pH, DO, 
BOD, Nitrate, Phosphate, Ammonia, Fe and Mn which refers to Government Regulation of 
the Republic of Indonesia Number 22 of 2021 concerning Implementation of Environmental 
Protection and Management. 
 
Table 5 – Class Water Quality Measurement Results, Observations on July 7, 2023 in the Riam Kanan 

Subwatershed 
 

River Segment 
Test Parameters (mg/l) 

TSS pH NO3-N NH3 Fe Mn PO4 BOD DO Temp Bright Depth 

Upstream 2 7.33 0,01 0.15 0.25 0.018 0.48 4 4.5 28 220 3.87 

Middle 5 7.43 0.01 0.15 0.17 0.01 0.13 5.32 5.4 29 254 1.63 

Downstream 4 7.72 0.01 0.05 0.69 0.01 0.2 2.68 3.2 29 145 6.60 

Average 4.5 7.46 0.18 0.10 0.49 0.02 0.20 3.47 4.53 29.17 179 3.85 

Std 1.57 0.19 0.57 0.05 0.23 0.01 0.10 1.50 0.75 0.58 35.58 2.05 

Max 8 7.8 0,01 0.15 0.72 0.041 0.48 5.33 5.6 30 254 7.5 

Min 2 7.25 0.01 0.05 0.03 0.006 0.11 1.32 3.2 28 132 1.2 
 

Source: Primary Data Processing, 2023. 

 
Table 6 – Class Water Quality Measurement Results, Observations on 07 August 2023 in the Riam 

Kanan Subwatershed 
 

River Segment 
Test Parameters (mg/l) 

TSS pH NO3-N NH3 Fe Mn PO4 BOD DO Temp Bright Depth 

Upstream 2 5.78 0.01 0.26 0.76 0.017 0.13 7.33 1.3 27.5 220 4.97 

Middle 5 6.51 0.01 0.17 0.54 0.016 0.5 6.83 5 28.8 142 1.17 

Downstream 4 6.1 0.01 0.35 0.55 0.014 0.5 2.83 2.5 27.7 145 2.23 

Average 4.50 6.36 0.01 0.25 0.60 0.02 0.27 4.64 2.85 27.87 159.58 3.19 

Std 1.83 0.30 0.00 0.07 0.12 0.01 0.14 2.24 1.77 0.96 28.82 1.72 

Max 8.00 6.80 0.01 0.35 0.87 0.03 0.50 8.00 6.80 29.10 220.00 5.93 

Min 2.00 5.78 0.01 0.12 0.47 0.01 0.13 1.50 0.70 25.80 108.00 1.17 
 

Source: Primary Data Processing, 2023. 
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Table 7 – Class Water Quality Measurement Results, Observations on 04 September 2023 
in the Riam Kanan Subwatershed 

 

River Segment 
Test Parameters (mg/l) 

TSS pH NO3-N NH3 Fe Mn PO4 BOD DO Temp Bright Depth 

Upstream 3 7.6 0.01 0.42 0.57 0.017 0.13 7.33 2.8 27.8 256 3.97 

Middle 1 7.69 0.01 0.47 0.45 0.014 0.09 6.83 6.1 30.5 140 0.50 

Downstream 1 7.81 0.01 0.41 0.22 0.007 0.17 2.83 1.9 29.3 176 1.27 

Average 3.08 7.62 0.01 0.38 0.37 0.01 0.12 4.64 3.63 29.83 153.50 2.29 

Std 2.43 0.14 0.00 0.08 0.17 0.02 0.03 2.24 1.71 0.95 56.93 1.62 

Max 8.00 7.81 0.01 0.47 0.63 0.06 0.17 8.00 6.30 31.10 256.00 4.93 

Min 1.00 7.27 0.01 0.18 0.09 0.00 0.07 1.50 1.90 27.80 57.00 0.50 
 

Source: Primary Data Processing, 2023. 

 
Table 8 – Pollution Index Calculation Results 

 

River Segment Sampling Location Coordinate 
Pollution Index  

Sampling 1 Sampling 2 Sampling 3 Category*) 

Upstream 
Awang Village, 
East Bangkal 

0275692; 
9613676 

2.18 2.92 3.08 Light Contamination 

Middle Sungai Alang Village 
0273521; 
9619162 

2.28 2.78 3.21 Light Contamination 

Downstream Pingaran Ilir Village 
0266295; 
9622925 

2.07 2.84 2.97 Light Contamination 

 

Source: Primary Data Processing, 2023, *) PP, Number 22/2021. 

 
Table 9 – Water Quality Index Calculation Results 

 

River Segment Sampling Location 
Pollution Index  

Sampling 1 Sampling 2 Sampling 3 Category *) 

Upstream Awang Village, East Bangkal 63 63 63 Moderate contamination 

Middle Sungai Alang Village 66 63 63 Moderate contamination 

Downstream Pingaran Ilir Village 63 63 66 Moderate contamination 
 

Source: Primary Data Processing, 2023, *) PP, Number 22/2021. 

 
Table 10 – Calculation results of pollutant loads in the Riam Kanan subwatershed 

at Sampling 1 (07 July 2023), Sampling 2 (07 August 2023), Sampling 3 (04 September 2023) 
 

River Segment Parameter 

Pollutant Load 
Actual (kg/day) 

Pollution Load Capacity 

Month Month 

1 2 3 1 2 3 

Upstream 

TSS 

1.72 1.72 2.58 32.68 32.68 31.82 

Middle 3.43 3.29 3.02 30.97 31.11 31.38 

Downstream 3.81 3.60 2.64 30.59 30.80 31.76 

Upstream 

pH 

6.30 4.97  0.15 1.48 -0.09 

Middle 6.37 5.36 6.53 0.08 1.09 -0.09 

Downstream 6.41 5.41 6.55 0.04 1.04 -0.11 

Upstream 

NO3-N 

0.01 0.01 0.01 8.59 8.59 8.59 

Middle 0.01 0.01 0.01 8.59 8.59 8.59 

Downstream 0.01 0.01 0.01 8.59 8.59 8.59 

Upstream 

NH3 

0.13 0.22 0.36 -0.04 -0.14 -0.28 

Middle 0.11 0.20 0.35 -0.02 -0.12 -0.27 

Downstream 0.09 0.22 0.34 -0.01 -0.13 -0.25 

Upstream 

Fe 

0.22 0.65 0.49 0.04 -0.40 -0.23 

Middle 0.36 0.58 0.44 -0.10 -0.32 -0.18 

Downstream 0.41 0.54 0.36 -0.16 -0.28 -0.11 

Upstream 

Mn 

0.02 0.01 0.01 0.07 0.07 0.07 

Middle 0.01 0.02 0.01 0.07 0.07 0.07 

Downstream 0.02 0.02 0.01 0.07 0.07 0.07 

Upstream 

PO4 

0.41 0.11 0.11 -0.24 0.06 0.06 

Middle 0.20 0.21 0.10 -0.03 -0.03 0.08 

Downstream 0.19 0.23 0.10 -0.02 -0.06 0.07 

Upstream 

BOD 

3.44 6.30 6.30 -1.72 -4.58 -4.58 

Middle 3.42 5.36 5.36 -1.70 -3.64 -3.64 

Downstream 3.27 4.68 4.68 -1.55 -2.96 -2.96 

Upstream 

DO 

3.87 1.12 2.41 -1.72 -4.58 -4.58 

Middle 4.02 2.28 3.31 -1.70 -3.64 -3.64 

Downstream 3.98 2.33 3.10 -1.55 -2.96 -2.96 
 

Source: Primary Data Processing, 2023. 
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Table 11 – Calculation Results of Potential Pollutant Loads 
 

Potential Pollutant Load Parameter The calculation results Unit 

Domestic 
BOD 1,193,759 kg/day 

TSS 1,134,071 Kg/day 

Use of Built-up Land 

BOD 7,521 kg/day 

Nitrate (NO3) 9,266 kg/day 

Phosphate (PO4) 270 kg/day 

Forest Land Use 

BOD 172,807 kg/day 

Nitrate (NO3) 406,431 kg/day 

Phosphate (PO4) 25,402 kg/day 
 

Source: Primary Data Processing, 2023. 

 
Table 12 – Results of Carrying Capacity Calculation for the Riam Kanan Subwatershed 

 

River 
segment 

Number of floating 
net cages 

Lfish (g/m2/y) Area (m2) 
Carrying capacity 

(ton/y) 
Number of floating net cage 

units accepted 

Upstream 668 2027.28852 119834.91 10.74955475 3 

Middle 60 1126.2714 173972.38 8.669916636 18.8 

Downstream 133 2860.729356 170003.08 21.51915051 21.5 
 

Source: Primary Data Processing (2023). 

 
Water Quality Analysis in the Riam Kanan Subwatershed. TSS measurements were 

carried out using the spectrophotometer method for observation 1 (07 July 2023), 
observation 2 (07 August 2023) and observation 3 (04 September 2023) in the Riam Kanan 
Subwatershed. The average value for upstream, middle and downstream was obtained at 
4.5 mg/l, standard deviation 1.57, maximum TSS measurement 8 mg/l and minimum TSS 
measurement 2 mg/l. 

The TSS value is still below the quality standard for class II, namely 50 mg/L, so it can 
still be used as intended. Even though it is still below the quality standard, the TSS value at 
station III can still be said to be high because it is close to the quality standard. This is 
because station III is close to the estuary, where as you go downstream the TSS value will 
be higher and is supported by the many wood factories around station III. 

The high TSS in the Riam Kanan Subwatershed is caused by suspended sediment in 
the waters originating from land carried by surface flows when it rains (Siahaan, 2011). High 
TSS values in river waters can hinder the reach of sunlight from penetrating into the waters, 
thereby disrupting the photosynthesis process carried out by autotrophic biota. Insufficient 
light penetration can reduce the activity of phytoplankton in carrying out photosynthesis, so 
that the amount of oxygen in the waters is also affected (Wisha, 2016). 

pH measurements were carried out using the spectrophotometer method for 
observation 1 (07 July 2023), observation 2 (07 August 2023) and observation 3 (04 
September 2023) in the Riam Kanan Subwatershed, an average value of 7.46 mg/l, standard 
deviation was obtained. 0.19, maximum pH measurement of 7.8 mg/l and minimum pH 
measurement of 7.25 mg/l. 

The pH value at all stations is within the class I quality standard range, namely, 6-, so 
that the waters of the Riam Kanan Subwatershed can still be used according to their 
intended purpose. A low pH value can reduce the quality of water so that it has an impact on 
the biota in it. These changes will affect the food web in the waters. One of the causes of the 
decrease in pH levels is the use of detergent which can reduce the pH concentration in the 
waters of the Riam Kanan Subwatershed, this is supported by the large number of people 
who still wash clothes on the riverbank (Susana, 2009). 

Nitrate measurements were carried out using the spectrophotometer method for 
observation 1 (07 July 2023), observation 2 (07 August 2023) and observation 3 (04 
September 2023) in the Riam Kanan Subwatershed, an average value of 0.18 mg/l, standard 
deviation was obtained. 0.57, maximum Nitrate measurement of 2 mg/l and minimum Nitrate 
measurement of 0.01 mg/l. 

Nitrate fluctuations in waters refer to changes in the concentration of nitrate (NO3-) in 
water, which can occur over time due to various natural factors and human activities. Nitrate 
is a form of oxygen nitrate (N) that dissolves in water and is one of the main forms of 
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nutrients important for aquatic life. However, excessive fluctuations in nitrate concentrations 
can have negative consequences for water quality and aquatic ecosystems. 

The higher nitrate value at station I can be caused by nutrient input from land, the entry 
of domestic waste or ship activities. Meanwhile, the low nitrate value at station III could occur 
due to the use of nitrate by phytoplankton as a limiting element for the growth and 
development of phytoplankton itself (Fitriyah, 2022). 

Ammonia measurements were carried out using the spectrophotometer method for 
observation 1 (07 July 2023), observation 2 (07 August 2023) and observation 3 (04 
September 2023) in the Riam Kanan Subwatershed, an average value of 0.10 mg/l was 
obtained, standard deviation 0.05, maximum Nitrate measurement of 0.35 mg/l and minimum 
Ammonia measurement of 0.02 mg/l. The ammonia value in all segmentations is above the 
quality standard for class I, so that water in some segmentation cannot be used according to 
its intended purpose. 

Ammonia in waters comes from urine and feces, microbiological oxidation of organic 
substances as well as industrial waste and community activities. The high ammonia value is 
thought to be caused by the use of feed in KJA activities, as well as people who still build 
toilets directly in the waters of the Riam Kanan Subwatershed. High ammonia values in a 
body of water can cause a decrease in dissolved oxygen due to ammonia dissociation, which 
can affect the respiration process of aquatic biota (Putri, 2019). 

Iron measurements were carried out using the spectrophotometer method for 
observation 1 (07 July 2023), observation 2 (07 August 2023) and observation 3 (04 
September 2023), in the Riam Kanan Subwatershed the average value was 0.60 mg/l, 
standard deviation 0.12, maximum iron value measured 0.87 mg/l and minimum iron 
measured 0.47 mg/l. The iron content values in all segmentations are above the quality 
standard for class I, so that water in some segmentations cannot be used according to its 
intended purpose. 

Manganese measurements were carried out using the spectrophotometer method for 
observation 1 (07 July 2023), observation 2 (07 August 2023) and observation 3 (04 
September 2023), in the Riam Kanan Subwatershed the average value was 0.02 mg/l, 
standard deviation of 0.01, the maximum Manganese Content measurement value is 0.03 
mg/l and the minimum Manganese Content measurement is 0.01 mg/l. The iron content 
values in all segmentations are below the quality standard for class I, so that water in several 
segmentations can still be used according to its intended purpose. 

The presence of manganese (Mn) in waters is also common and important for aquatic 
ecosystems. Manganese is a transition metal that plays a role in various biogeochemical 
processes in the aquatic environment. Several aspects of the presence of manganese in 
waters are as follows; Natural Sources: Like iron, manganese can also be present naturally 
in waters through the processes of soil erosion, rock weathering, and river flows. Apart from 
that, geological activity such as volcanic activity can also release manganese into the water. 
Soil and Sediment Content: Manganese is found in soil and sediment at the bottom of 
waters. Some waters can have sediments rich in manganese, which can affect manganese 
concentrations in the water. Biochemically, manganese functions as an essential nutrient for 
several aquatic organisms and plays a role in various biogeochemical reactions. As an 
enzyme cofactor, manganese participates in various cellular processes, including 
photosynthesis, respiration, and metabolism. Effect of pH and Redox: Like iron, manganese 
concentrations in waters are also influenced by pH and redox conditions (oxidation-reduction 
potential). Under oxidizing conditions, manganese can oxidize and settle as solid particles at 
the bottom of the water. However, under less oxidative conditions, manganese can remain 
soluble in water. Human Influence: As with iron, human activities, such as industrial waste, 
agriculture, and mining activities, can cause excessive releases of manganese into waters. 
This increase in manganese concentration can also have a negative impact on water quality 
and aquatic ecosystems. 

The presence of phosphate (PO43-) in waters is important and is the main factor in the 
biogeochemical cycle of phosphorus. Phosphate is an inorganic form of phosphorus which is 
an essential nutrient for the growth and survival of aquatic organisms, including algae, 
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phytoplankton and aquatic plants. Phosphates are present naturally in waters through the 
processes of soil erosion, rock weathering, and river flows. This natural process releases 
phosphate from soil and rocks into waters. Anthropogenic Sources: In addition to natural 
sources, human activities are also a significant source of phosphate in waters. The use of 
fertilizers in agriculture, industrial waste, domestic waste, and detergents contain phosphates 
and can pollute waters. Phosphate plays an important nutrient in the growth and metabolism 
of aquatic organisms. 

BOD measurements were carried out using the dark bottle and light bottle methods 
using Winkler titration for observation 1 (07 July 2023), observation 2 (07 August 2023) and 
observation 3 (04 September 2023) in the Riam Kanan Subwatershed, an average value of 4 
was obtained. .64 mg/l, standard deviation 2.24, maximum BOD level measurement value of 
8 mg/l and minimum BOD level measurement of 1.50 mg/l. The BOD values in all 
segmentations are below the quality standards for class I, so that water in several 
segmentations can still be used according to its intended purpose. 

BOD in river waters comes from biodegradable organic compounds, which can cause 
problems in waters such as the death of aquatic biota (Wardhani, 2023). The presence of 
BOD in river waters is related to the presence of dissolved oxygen which is used for the 
biochemical degradation process of organic substances. The higher the BOD value in river 
waters indicates that the waters are more polluted. This is because high BOD can cause a 
decrease in oxygen in the water, which can cause rivers to smell due to high fish mortality 
(Asrori, 2021). 

DO measurements were carried out in situ using a DO test kit for observation 1 (07 
July 2023), observation 2 (07 August 2023) and observation 3 (04 September 2023), in the 
Riam Kanan Subwatershed an average value of 2.85 mg/ l, standard deviation 1.77, 
maximum measured DO level value 6.8 mg/l and minimum measured DO level 0.70 mg/l. 
The DO values in all segmentations are below the quality standards for class I, so that water 
in some segmentations still cannot be used according to its intended purpose. 

The low DO levels can be caused by the large amount of waste entering the river 
waters, this is supported by the fact that there are still people on the banks of the Riam 
Kanan Subwatershed who still throw household waste into the river waters. Low DO 
concentrations will cause aquatic organisms to die, this is because DO levels in waters come 
from photosynthesis, so DO levels depend on the number of aquatic plants in river waters. If 
we look directly at the conditions in the Riam Kanan Subwatershed, there are still very few 
aquatic plants found, which can cause DO levels to be low. Decreased DO levels in river 
waters can indicate water pollution, which makes it difficult for aquatic biota to live, although 
it is possible that there is still some aquatic biota that can live in it (Simanjuntak, 2017). 

Temperature measurements were carried out in situ using a temperature test kit for 
observation 1 (07 July 2023), observation 2 (07 August 2023) and observation 3 (04 
September 2023), in the Riam Kanan Subwatershed an average value of 27.87 ᵒC was 
obtained. The standard deviation is 0.96, the maximum temperature measurement value is 
29.0 ᵒC and the minimum temperature measurement value is 25.80 ᵒC. The temperature 
values in all segmentations are within the quality standard deviation for class I, so that water 
in some segmentations still cannot be used according to its intended purpose. 

Temperature measurement is an absolute thing to do in research. This is because all 
biological and physiological activities that take place in aquatic ecosystems are greatly 
influenced by temperature. Microorganisms require an optimum temperature to carry out 
metabolism. An increase in temperature can cause an increase in the metabolic rate so that 
oxygen consumption increases and causes dissolved oxygen in the water to decrease 
(Zammi, 2018). 

Brightness measurements were carried out in situ using sechi disks for observation 1 
(07 July 2023), observation 2 (07 August 2023) and observation 3 (04 September 2023), in 
the Riam Kanan Subwatershed an average value of 15.58 was obtained. cm, standard 
deviation 28.82, maximum brightness measurement value of 220 cm and minimum 
brightness measurement of 108 cm. The brightness values in all segmentations are within 
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the quality standard range for class I, so that water in some segmentations still cannot be 
used according to its intended purpose. 

Depth measurements were carried out in situ using an echosounder for observation 1 
(07 July 2023), observation 2 (07 August 2023) and observation 3 (04 September 2023) in 
the Riam Kanan Subwatershed, obtaining an average value of 3.19 m, standard deviation 1 
.72 m, the maximum measurement depth value is 5.3 m and the minimum measurement 
depth is 1.17 m. The temperature values in all segmentations are within the quality standard 
range for class I, so that water in some segmentation still cannot be used according to its 
intended purpose. 

Water Quality Status of the Riam Kanan Sub-Watershed Using the Pollution Index and 
Water Quality Index Methods. The pollution index is used to determine the level of pollution 
relative to several permissible water quality parameters. The pollution index has a concept 
that is quite different from the Water Quality Index. The pollution index is determined for a 
particular designation, which is then developed for several designations for the entire river or 
parts of the river. Water quality management using the Pollution Index can provide input to 
decision makers so they can assess water quality for a particular use and take action to 
improve if there is a decline in water quality due to pollutant loads. The pollution index can be 
used to determine the quality status of river water even with just one sampling. 
 

 
 

Figure 2 – Graph of Pollution Index Calculation Results 

 
Based on the results of the analysis which can be seen in Figure 2, from Upstream to 

Upstream the pollution index value was obtained at 1.19 - 3.23, so it can be said that the 
waters in sampling I fall into the lightly polluted category, because the pollution index value 
corresponds to with an evaluation of the pollution index value, namely 1.0 > PIj ≤ 5.0.. 

Based on observations made in the field, there are several activities of the surrounding 
community which are considered to be sources of pollution. Some sources of pollution come 
from the domestic activities of communities living around the Riam Kanan Subwatershed and 
the activities of floating net cages. Apart from that, sources of pollution can also come from 
livestock activities and mining activities. Human activities which along with the increase in 
population will produce pollutants in both solid and liquid form with direct sources of pollution 
such as household waste, industrial waste and so on (Suprabawati, 2007) . 

The Pollution Water Quality Index value at each observation station shows that the 
water quality status of the Barito River is in a lightly polluted condition, this condition is 
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included in the moderate category according to the evaluation of the pollution index value 
against the water quality index value, namely 50 ≤ x < 70 = moderate. 

Capacity of Pollutant Loads in the Riam Kanan Subwatershed. Pollutant load capacity 
is the ability of a river to receive waste input into the waters without causing the river waters 
to become polluted. The pollutant load carrying capacity analysis in the Riam Kanan 
Subwatershed was carried out on 6 (six) parameters. The parameters analyzed in Capacity 
of Pollutant Loads are parameters that have weight. The parameters analyzed include TSS, 
pH, DO, nitrate, phosphate, ammonia, DO, and BOD. The pollutant load carrying capacity 
calculation results for each parameter are made in the form of tables and graphs. 
 

 
 

Figure 3 – The Pollutant Load Carrying Capacity Calculation Results for the 1st Observation 

 
 

Figure 4 – The Pollutant Load Carrying Capacity Calculation Results for the 2nd Observation 
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Figure 5 – The Pollutant Load Carrying Capacity Calculation Results for the 3rd Observation 

 
Based on the results of the analysis of the pollutant load carrying capacity, three 

parameters were obtained that exceeded the quality standards, namely Fe with a range of -
0.17 - -0.40, Phosphate with a range of -0.03 - -0.24, DO with a range of -0.96 - - 3.99 and 
BOD with a range of -0.96 - -0.399. 
 

CONCLUSION 
 

The results of the analysis of water quality parameters found that the Pollution Index 
was lightly polluted at the Riam Kanan Subwatershed observation station and the results of 
the calculation of the Water Quality Index were included in the medium category. The results 
of calculations regarding the pollutant load capacity contain several parameters that exceed 
the quality standards, namely parameters; Phosphate, Fe, DO and BOD. 
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