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Abstract  
The Sumowono Groundwater Basin is a cross-district basin located in Central Java Province, between 

Temanggung Regency, Kendal Regency, and Semarang Regency. The people in this area obtain fresh 

water from either dug wells or springs. The purpose of this research is to determine the feasibility of 

groundwater for drinking water and irrigation purposes. The method used was hydrogeological mapping 

and physical and chemical analysis of 10 groundwater samples. The samples were subjected to empirical 

testing of the Groundwater Quality Index to determine the feasibility of drinking water and irrigation 

using Sodium Adsorption Ratio (SAR) analysis and Wilcox diagram. The results showed that all samples 

physically have tasteless and odorous properties. For the chemical properties produced in the ten 

samples, the pH value ranges from about 6.85 - 7.27. The electrical conductivity is between 71.6 - 511 

µS/cm. Total Dissolved Solids values are between 45.82 and 327.04 mg/L, with total hardness values 

ranging from 10 to 170 mg/L. From the results of the SAR analysis, it is found that the groundwater classes 

were included in S1C1 and S1C2, so that groundwater has low alkaline in both sodium and salinity, 

respectively. Thus, groundwater is considered suitable for consumption and irrigation purposes, 

 

Keywords: groundwater; sodium adsorption; Sumowono; water quality index; Wilcox diagram  

 

1. Introduction 
A groundwater basin is defined as an area bounded by hydrogeological boundaries. All 

hydrogeological events such as filling, draining, and releasing groundwater occur, referring to the 

Regulation of the Minister of Energy and Mineral Resources No. 2 of 2017 concerning groundwater basin. 

Each groundwater basin has its hydrogeological characteristics, which can hydraulically relate to other 

groundwater basins or not at all (UU No. 17/2019). One of the basins in Central Java is the Sumowono 

Groundwater Basin. Groundwater produced and contained in the earth is based on several processes, 

including deposition due to atmospheric salt, interactions between groundwater and rocks, and 
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Abstract  
Soil and water pollution are the most crucial issues in the world. Various reports have informed that 

pollution has had long-term adverse effects on environmental sustainability and human health. Several 

methods have been reported to be effective in reducing pollutant parameters in water and soil. The 

methods often used in water and soil remediation are bioremediation (land-vetting, bio-cell. Bio cell, 

Phytoremediation, Land venting, Composite, Bio venting, Bio slurry), Adsorption, Pretreatment 

(Ultrasonic), Microwave, Electrokinetic disintegration, High-Pressure Homogenization/HPH, Thermal 

Hydrolysis, Acid hydrolysis (HCl, H2SO4, H3PO4, and HNO3), Ozonation, Fenton Oxidation, Fe (II) -

activated persulfate, Protease, amylase, lipase. This paper will explain water and soil pollution and the 

methods used to overcome them. Information collection is carried out using secondary data; 

internationally reputable journals and accredited national journals are used to obtain information about 

the effectiveness and costs incurred. This paper will provide a holistic comparison of prices, 

effectiveness, and information on various remediating water and soil pollution methods around the 

world. Based on the NPV and IRR analysis, the water treatment method using the adsorption method is 

an economically feasible method with an IRR value of 51%. 

Keywords: economic analysis; soil; water; wastewater; wastewater treatment 

1. Introduction 
Environmental pollution has been reported in various countries around the world (Landrigan 

and Fuller, 2015). The decline in water and soil quality is a crucial issue and is the most widely discussed 

in various scientific articles. World Water Congress reports that water pollution has occurred in various 

cities worldwide, including Aqaba, Bangkok, Beijing, Chennai, Durban, Kampala, Lima, and Manila. 

This international congress reports that the decrease in water quantity and quality is caused by human 

activities, including agriculture, mining, industrial manufacturing, infrastructure development, and 

other human activities (International Water Association, 2018). Other studies have also reported that a 

decrease in water quality has occurred in Southeast Asian countries such as Indonesia, Thailand, 

Malaysia, Myanmar, Cambodia, Vietnam, Philippines (Anh et al., 2007; Ferrer et al., 2012; Watanabe et 

al., 2016). The decline in water quality in various countries includes a decrease or increase in pH so that 

water is acidic or alkaline, high metal ion content, high BOD, COD and TSS concentrations, and dye 

content and other parameters. Apart from water, the soil has also been reported as a part of the 

environment that has experienced a decline in quality. Soil pollution also occurs due to human 

activities; a recent study reports that China's agricultural activities have caused soil contamination. This 
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Abstract  
Pelita Bangsa University is a private university with an increasing number of students every academic 

year. The increase in the number of students causes an increase in the amount of domestic waste 

generated. This study aims to determine the effectiveness of reducing Ammonia content in Pelita 

Bangsa University Domestic Waste by phytoremediation method using Apu Wood (Pistia stratiotes L.) 

and Kana Flower (Canna Indica) as well as the use of coffee grounds as activated carbon. The first step 

in this research is the manufacture of activated carbon from coffee grounds. The next step is to take 

samples of the Pelita Bangsa University domestic waste test. The test samples were brought to the 

laboratory, and the Ammonia parameter was tested to determine the initial concentration of the waste. 

Then the next step is the acclimatization process of plants and then continued with the Range Finding 

Test process. After that, the waste treatment process is carried out with a phytoreactor. Furthermore, 

the waste from the phytoreactor processing is taken to the laboratory for testing the ammonia 

parameters. The last step is to analyze the test results data. Based on the results of laboratory tests, the 

ammonia content after the phytoremediation process with and without a filter is <0.1 mg/L with the 

effectiveness of reducing the ammonia concentration by 97.10% with the addition of coffee grounds 

activated carbon filter and 96.7% for the use of the phytoremediation method without filters. 

  

Keywords: ammonia, phytoremediation, domestic waste 

1. Introduction 

The number of cases of environmental pollution, especially water pollution in developing 

countries such as Indonesia, has resulted in various severe symptoms and must be dealt with 

immediately. The cause of pollution does not only come from industrial waste. However, it can also 

come from the results of domestic activity waste originating from households, trade, schools, offices, 

and similar facilities and disposing of the domestic wastewater without prior treatment into the 

environment. Then, on the other hand, as the population increases and the development of an area can 

cause an increase in the amount of domestic waste produced. Higher education is an educational 

institution that carries out the tri dharma, namely education and teaching, research, and community 

service. In carrying out the tri dharma, all activities carried out by the academic community can produce 

domestic waste. Domestic waste generated comes from soapy water and fecal water. One of the growing 

universities is the private university of Pelita Bangsa University, located in the Bekasi Regency. Pelita 
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