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ABSTRACT  

Fishing area is one of the favorite tourist attractions for Balikpapan’s and surrounding area 

residents. One of the fishing areas that has just opened is fishing area at the Yaumiddin 

Orphanage. However, there is a problem about the quality of fish meat due to low oxygen 

levels in the pond. The solution of this problem is by installing an uniring aerator. However, 

there were some obstacles when installed the aerator one of them is because the aerator is 

light and floats, so it needs an additional stone as the ballast. The obtained value for oxygen 

levels at the pond with temperature 3000C before the aerator installed is 24.3 mg/L.  After 

the aerator installed, the oxygen level increased to 27.1 mg/L. It proves that the aerators 

can increase the oxygen levels and it can also improve the quality of fish which is in 

breeding process. 
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INTRODUCTION 

Balikpapan City is one of the developing cities in East Kalimantan (Hakim 

et al., 2020).  This city is also one of the nearest cities from the area in east 

Kalimantan that will be used as the IKN (Ibu Kota Negara) which is the center of 

government in Indonesia (Herlambang & Said, 2020).  As a result, Balikpapan City 

will most likely become one of the supporting cities for IKN besides Penajam Paser 

Utara District. Balikpapan already has several tourist attractions (Janah, 2019).  

However, the tourist attractions have not satisfied the residents of Balikpapan 

because they are still in the development stage. Therefore, the development of 

tourist attractions or recreational areas should be done so that the tourism can be 

attractive, especially for the residents of Balikpapan City. The development also 

includes the opening of new tourism area or recreational places, one of which are 

fishing areas because fishing is one of the recreations that was favored by residents 

inside and outside of Balikpapan City. 

One of the fishing areas that has just opened is in the Yaumiddin Orphanage 

at KM 25 Karang Joang area, North Balikpapan. The owner of the fishing area is 

the owner of the orphanage itself and all the income from fishing activities and 
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other businesses are used for the construction of the orphanage (Pratama et al., 

2022).  The funds used for daily needs and other activities related to the Orphanage. 

The natural and beautiful environment makes the atmosphere around the fishing 

area or orphanage more comfortable. There are 3 fishponds for fishing which are 2 

large fishponds with a size of about 8 x 12 meters and 1 small fishpond with a size 

of about 4 x 12 meters which contain with freshwater fish species such as carp fish, 

tilapia fish, and pomfret fish. 

However, there is a problem about the lack of water circulation in all the 

ponds which is needed to improve the quality of the fish (Endrawati et al., 2021).  

This condition is also reinforced by the absence of oxygen bubbles in all ponds even 

though the fishes have resistant to it. To improve the quality of the fish meat, which 

is the healthy fish has delicious meat to eat, an additional treatment is needed. 

(Riadhi NRP et al., 2017).  One of the methods is by making water circulation in 

the ponds so the fish get enough oxygen and as the result the fish become fresher 

and the visitors who come will be satisfied so that they can recommend the fishing 

spot to relatives, friends, and others. 

 

METHODS 

Seen in Figure 1, the block diagram is started from a literature study. The 

researcher looked for journals or community service report related to aerators or 

fishponds that could help community service in terms of system comparison and 

tools installation. After reading the literatures, the next step was preparing the 

equipment that would be installed in the fishponds based on the previous design 

which the tools were supporting tools in order to make the system could work 

properly. For the tool’s installation, would be assisted by partners and students as 

well as the last stage was analysis and conclusions. 

 

 
Figure 1. Block Diagram 
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 One of the solutions for improving the quality of the fish in the ponds was 

by providing additional oxygen to the ponds. There are several methods related to 

water circulation or water flow. However, these methods could not be done due to 

the limitations of the environmental conditions. So, the solution that would be 

offered was using an aerator. Aerator is a machine that produces oxygen air bubbles 

whose purpose is to move the water in the ponds so that the water will be rich with 

dissolved oxygen which is needed by all freshwater and seawater fish. The working 

principle of this tool is making oxygen bubbles on the surface of the water as much 

as possible by making contact with the air. The goal is supplying oxygen in the 

water as well as the gases and substances that usually cause smelly water can be 

removed from the ponds. When oxygen increases in the pond, the fish meat will be 

delicious to eat as time goes by the installation of the aerator. The minimum result 

from the installation of this aerator is reduce the stench. Seen in Figure 2 for the 

installation of the aerator. 

The method that used in the installation of the aerator was the direct method 

and the innovation of this activity was by installing the aerator in the fishpond with 

a position that did not disturb the growing of the fish. There were many methods 

other than the aerator installation method, one of which was the method with water 

flow or circulation from the fishpond. However, if the water was returned to the 

ponds, the radius of the oxygen bubbles that was produced is narrow that was why 

the aerator was used because the aerator had a wider radius of oxygen bubbles. 

 

 
Figure 2. Fish Breeding Pond at Yaumiddin Orphanage 
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RESULT AND DISCUSSION 

The technical progress of community service activities for installing the 

aerator to increase oxygen levels have been through several stages such as the 

survey stage, the installation or tools installation stage, and the validation or 

declaration stage (Wijaya et al., 2021).  Before starting the survey stage, there was 

a discussion about the equipment that would be used. The tools that have been 

decided are immediately purchased so that technical community service activities 

could be carried out. After the tools were purchased, then the survey stage was 

started which its function was to find out the technical problems before installing 

the tools. The following of Figure 3 and Figure 4 were the survey stages that have 

been carried out. 

Before determining which fishpond that would be installed by the aerator, 

the identification should be done first to choose the right ponds to install the tools 

(Junius & Adriani, 2021).  For the information, there were 3 ponds with different 

function. The First Pond (left) was a pond for fishing with an estimated pond area 

of 375 m2. The Second Pond (middle)was a special pond for fish nursery with an 

estimated pond area of 150 m2. The third pond (right)was a fishing pond with an 

estimated pool area of 400 m2. After the discussion, it was finally decided to install 

an aerator in second Pond which functioned as a fish nursery (Baldwin et al., 2022).  

The higher oxygen levels was important for newly grown fish before being 

transferred to the fishing pond so that the fish in first and third ponds will have 

better quality of meat. After determining second pond as the area where the aerator 

would be installed, then the identification about technical matters that need to be 

prepared for the installation of the aerator in second pond was carried out (Hendarti 

& P. Kasih, 2021).  The result was the electricity source that used for the oxygen 

pump was not available yet, so the nearest power source was sought from the second 

pond. It was found that there is a water pump shown in Figure 2 that flows to the 

fish nursery. 
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Figure 3. Position of Wooden Pole as Pump Power Source (left side) 

Figure 4. Fish Breeding Pond and Water Pump Position (right side) 

  

The pump was connected directly to the blue house which could be seen in 

Figure 3 with a cable was running up between the house and the pool. However, on 

the wooden pole as seen in Figure 3, there was no connecting terminal, which means 

that the electricity source from the house was directly used to turn on the pump 

only. Therefore, the teams asked permission to the pond owner or the head of the 

orphanage to make branches with the source on the wooden pole to power the 

oxygen pump for the aerator (Fitriana et al., 2021). 

 

   
Figure 5. Aerator Team and Electricity Team at work (left side) 

Figure 6. Terminal Electricity Manufacturing for Oxygen Pump (right side) 

 

Start from made one branches using a triangular box. The process of making 

the terminal could be seen in Figure 6. Before started this activity, the power source 
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that connected to the water pump has been turned off. The cable connected to the 

branch is a single type NYY cable with a diameter of 1.5 mm2 which was sufficient 

to turn on one oxygen pump. Furthermore, from working on the oxygen pump, there 

was a slight problem which the oxygen hose that used was not large enough for the 

pipe hole in the aerator so that a little burning was needed to expand the oxygen 

hose so it could enter the aerator pipe as shown in Figure 7. To keep the terminal 

and the oxygen pump did not shake and safed from rain and heat, they were bolted 

on wooden posts as shown in Figure 8. The oxygen pump used was an oxygen pump 

with two sources or two oxygen pipes with one engine. There were 2 modes of the 

electrical power used by the oxygen pump that was mode 1 pumps with 2.5 Watts 

of power and mode 2 pumps with 5 Watts of power. In this activity, a 2-pump mode 

was used with an oxygen hose attached to the aerator (Abdur Rofik et al., 2020).  

Aerator is a device that produces air bubbles whose main function is to produce 

additional oxygen in the aquarium and pond. 

 

   
Figure 7. The Aerator Team is Attaching the Hose to the Oxygen Pump (left side) 

Figure 8. T Boxes and Terminals that have been successfully created (right side) 

 

There are several types of aerators such as, stone type aerators (round or 

long type), tube type, and circular porous hose type with different functions and 

working areas. For stone and tube types, they are widely used in home aquariums, 

while for porous hose type aerators or uniring aerators (black, ring-shaped porous 

hoses) are widely used in fishponds or fish nurseries. The uniring aerators used were 

2 pieces in diameter of 50 cm. There was an obstacle when installing this aerator as 
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if the hose used was light and floated when the hose was filled with oxygen (Fuadi 

et al., 2020).  The solution was by providing additional ballast using some stones 

wrapped in plastic and then tied to the uniring aerator which causes the aerator 

submerged in the water. After submerged, the air bubbles were come out. These 

bubbles are used to increase oxygen levels in the pond (Boys et al., 2022). This 

oxygen is needed especially for fish to live and improve the quality of fish meat 

that will be consumed (Xu et al., 2022).  

 

  
Figure 9. Oxygen levels before installing the aerator (left) 

Figure 10. Oxygen levels after installing the aerator (right) 

 

After all the equipment installed and the aerator run in the pond, the next 

step was identifying whether there was a change in oxygen levels in the pond 

(Kusumah et al., 2022).  It can be seen in Figure 9, the value of oxygen levels where 

the water in the pond had not been installed with an aerator at a temperature of 300C 

is 24.3 mg/L. After the aerator was installed, the oxygen levels increased to 27.1 

mg/L with the same water temperature of 300C as shown in Figure 10. This proved 

that an increase in oxygen levels occurred or was successfully increased in the 

second pond with hope that this would improve the quality of the fish in the pond 

starting from the breeding (Burgos et al., 2018).  It is said that in general 5 ppm of 

the oxygen content with water temperatures ranging from 20-30 C is still good for 

the fish to life, even if there are no toxic compounds in the water or not polluted, an 

oxygen content of 2 ppm is sufficient to support the life of aquatic organisms 

(Wathon & Su’udi, 2019).  It was determined that the dissolved oxygen threshold 

value for marine life was > 5 mg/L to show the pond was not polluted and the 

oxygen levels for a maximum value of heavily polluted was < 2 mg/L (Winarko et 

al., 2022).   
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Figure 11. Group Photo with Orphanage Owner (left side) 

Figure 12. Written Submission of Aerator System (right side) 
 

The next stage was the stage of ratification or declaration which is carried 

out on the other day. For this validation stage, we re-checked the aerator system 

that have installed and until the validation stage it was running well. It could be 

seen in Figure 11, which was a group photo with the community service team and 

the owner of the orphanage where the photo was taking in front of (or behind) the 

pool where the aerator system installed. For Figure 12, the official handover of the 

aerator system to the orphanage and documented in the handover documents. 

 

CONCLUSION 

The installation of the aerator in the fish nursery pond at the Yaumiddin 

Orphanage went well. Although there were obstacles such as the difficulty obtained 

the electricity for the oxygen pump and the uniring aerator that was floating, these 

could be overcome by making electrical branches and installing ballast on the 

aerator so that it submerged and produced the desired oxygen bubbles. In addition, 

this activity also showed the increasing of oxygen level to 27.1 mg/L with the same 

water temperature of 300C after the aerator was installed. This proved increasing in 

oxygen levels occurs or has been successfully increased for the pond with hope that 

this could improve the quality of fish meat that is in the process of breeding. The 

plan for the future is to create an independent power plant between first pond and 

second pond, to replace the electricity source from the oxygen pump that has been 

installed so there is no need to use conventional electricity. Another important thing 

is to make a filter system so that the fish can grow properly or normally because so 

far, the growth of fish has been slow because the pond water is very muddy which 

results in a lack of light in the pond. In addition, the filter system can be a source of 

electricity for water pumps and lighting at night for the fisher so that the fishing 
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activities can run 24 hours a week. Another thing that will be plan is repairing or 

revitalizing the electricity distribution, such as the messy cables was tidied up by 

using cable pipes. Other additional things are revitalizing PLTS (Solar Power Plant) 

of 400Wp as a source of lighting near swimming pools and bathrooms as well as 

adding hydroponics and automatic fish feeders to increase the economic value of 

the place. 
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