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ABSTRACT 
Groundwater quality depends on many things, one of which is the condition of the rock lithology. To determine the 
quality of groundwater, a geological survey and mapping were carried out through interpretation of the outcrops found 
in the field; then several groundwater quality parameters were measured and analyzed. This study aims to determine 
the quality of groundwater by analyzing the parameters of nitrate, phosphate, total dissolved solids (TDS), 
temperature, pH, turbidity, chloride, manganese (Mn), iron (Fe), and electrical conductivity (EC). The groundwater 
quality parameters were weighted and calculated using the National Sanitation Foundation Water Quality Index (NSF-
WQI) method. Geologically, the groundwater aquifer in the study area exists in an alluvium unit with a coastal alluvial 
sediment type of aquifer system confined with Ca-HCO3 and Mg-SO4 facies aquifer. Meanwhile, groundwater quality 
is categorized as moderate, good, and excellent. The moderate category was TSB 6, the good category was TSB 1, 
TSB 7, and TSB 8; while the excellent category was at TSB 2, TSB 3, TSB 4, TSB 5, and TSB 9. 
Keywords: Geochemistry Analysis, Groundwater Quality, Groundwater Facies, Rock Lithology, Rock Outcrop. 
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INTRODUCTION 
Water is one of the life supports for living things, especially humans because without water there would be 
no life.1 Currently, it is not only the problem of water quantity that needs attention2,3 but also the problem 
of water quality.4–6 The availability and quality of water are important parts of nature that need to be 
maintained. Water quality is highly dependent on many things such as human activities7,8, climate 
change9,10, and rock lithology conditions.11–13 
According to Indonesian Energy and Mineral Resources, Indonesia has 421 Groundwater Basins (GWB),14 
one of which is GWB Jeunib in Pidie Jaya and Bireun districts.15 GWB Jeunib is located at the coordinates 
96º11’54.82”- 96º34”56.13” East Longitude and 5º 8”4.72” - 5º15”49.44” North Latitude with an area of 
310 km2. Administratively, GWB Jeunib borders Bireun Regency in the east, the Malacca Strait in the 
north, Trienggadeng District in the west, and Meureudu District in the south. This research was conducted 
limited to Ulim District, Meureudu District, Meurah Dua District, Term Buya and Bandar Dua District, 
which are located in GWB Jeunib, Pidie Jaya Regency. 
As support for human life, water is very much determined by its quality.16,17 There are nine (9) mandatory 
parameters in determining water quality, namely Biological Oxygen Demand (BOD), Dissolved Oxygen 
(DO), nitrate, total phosphate, Total Dissolved Solid (TDS), temperature changes, pH, turbidity, and Faecal 
Coliform.18 Meanwhile, two more parameters namely, cuprum (Cu) and Cadmium (Cd) were added.19 
However, in this study, the parameters of DO, FC, BOD, temperature change and TS were replaced and 
modified into other parameters such as the solubility of manganese (Mn), iron (Fe), chloride, sulphate ions, 
Electrical Conductivity (EC), and TDS. 
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Furthermore, water quality is influenced by the existing rock lithology factors.20,21 Information about the 
lithology of these rocks can be found on a geological map.22,23 Geological maps are obtained by observing 
directly the rock outcrops that are scattered in the research location.24 This mapping is very important to 
know. There is a suitability of the relationship between rock lithology and groundwater chemistry data and 
groundwater quality.25,26 
The source of groundwater that is widely used by the people of Jeunib is shallow groundwater and is 
dominant in the alluvial sedimentary type.15 The groundwater is the main source of freshwater reserves 
which work in the hydrostatic cycle.27 However, the use of groundwater for human consumption and 
irrigation in the last decade has resulted in a decrease in the quality and quantity of groundwater.28–30 
Therefore, the quality of groundwater that is suitable for consumption as drinking water must be tested for 
physical, chemical, microbiological parameters, and radio activation.31,32 Meanwhile, groundwater 
conditions are important for humans, especially the current conditions which are exacerbated by pollution, 
urbanization, and industrialization.33,34 Therefore, to determine the condition of groundwater in the Jeunib 
Basin, geochemical analysis of water quality is needed. 
Until now, research on the groundwater quality of the Jeunib Basin has never been carried out. Since the 
need for water in this area is greatly urgent and the availability of surface water is limited, the one way is 
using shallow groundwater that is easily accessible to the people in this area. To determine the quality and 
potential of groundwater pollution that occurs due to population activities in this area, research on 
geochemical analysis of water quality in the Jeunib basin area is crucial. Therefore, this study aims to 
analyze the geochemistry of groundwater quality of Jeunib basin by employing the parameters of nitrate, 
phosphate, total dissolved solids (TDS), temperature, pH, turbidity, chloride, manganese (Mn), iron (Fe), 
and electrical conductivity (EC). The methods used in this study include geological survey and mapping by 
interpreting the outcrops in the field, then measuring several groundwater quality parameters in 9 bore wells 
in the Jeunib area. 

EXPERIMENTAL 
Study Area 
This study was conducted in GWB Jeunib which is located between five Districts of Pidie Jaya Regency 
with an area of 60 km2. Jeunib basin is bounded in a mapping block of 60 km2. Geographically, the mapping 
location is at the coordinates of 96º14’30.48” - 96º19’06.91” East and 5º11’29.6” - 5º15’18.18” North as 
shown in Fig.-1. 
 
Groundwater Sampling 
The groundwater sampling was carried out in 9 predetermined locations which are the areas of resident 
boreholes. The study locations are shown in Table-1 and Fig.-2. After the groundwater sample was 
obtained, chemical and physical analyses were carried out in the laboratory. The chemical and physical 
parameters of groundwater analyzed were pH, EC, manganese, iron, nitrate, turbidity, TDS, chloride, 
sodium, potassium, calcium, chloride, and sulfate. These parameters were analyzed using the NSF-WQI 
analysis method.  
 
NSF-WQI Analysis Method 
The research method used in this study is the groundwater quality analysis method. In the analysis, the 
groundwater quality index uses the NSF-WQI method to determine the status of groundwater quality. For 
groundwater quality analysis, the first step is to take groundwater samples in the field based on the results 
of a geological study. Analysis of water quality parameters was carried out in the laboratory. 
This stage was carried out by collecting data on chemical and physical parameters in the form of sulfate, 
pH, EC, manganese, iron (Fe), nitrate, turbidity, TDS, and chloride from water samples in the wells. 
Sampling was carried out in the scope of the mapping area in Ulim, Meureudu, Meurah Dua, Jangka Buya 
and Bandar Dua District. Measurement of groundwater quality samples was carried out in boreholes in the 
Jeunib basin. The research location points through satellite images can be seen in Fig.-2, while the locations 
of each borehole point can be seen in Table-1. 
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Fig.-1: Map of the Study Area 

 
To calculate the status of groundwater quality, the National Sanitation Foundation Water Quality Index 
method was employed by using the following equation:35 
 

                        𝑊𝑄𝐼 =
∑ ௐ೔ொ೔
೙
೔సభ

∑ ௐ೔
೙
೔షభ

     

Where: 
Wi: the weight assigned to each parameter. 
Qi: The sub-index value for each parameter 
 

Table-1: Location of the Groundwater Sampling 
No. Sampling Point Sampling Area 
1 TSB 1 Masjid At- Taqwa Gp Meunasah Balek, Meureudu 
2 TSB 2 Dayah Al - Hijrah Gp. Masid Tuha, Meureudu 
3 TSB 3 Meunasah Lhok, Meureudu 
4 TSB 4 RSUD Meureudu, Meureudu 
5 TSB 5 Dayah Fathul Ainiyah Al Aziziah, Meureudu 
6 TSB 6 Gp Meunasah Bueng, Ulim 
7 TSB 7 Gp Pulo Ulim, Ulim 
8 TSB 8 Gp. Ule Glee, Bandar Dua 
9 TSB 9 Meunasah Pulo Baroh, Bandar Dua 

 
 
Wi is the weight given to each parameter as can be seen in Table-2. While the value of Qi is the value 
determined by the sub-index graph for each parameter as can be seen in Fig.-3 sub-index values for several 
parameters36,37 such as sulphate, EC, iron (Fe), and chloride. These sub-indexes refer to the Global Drinking 
Water Quality Index Development and Sensitivity Analysis Report and A New Quality Index for Bottled 
Water Assessment.38 While other parameters such as pH, temperature changes, nitrates, turbidity, and TDS 
refer to the parameters contained in the National Sanitation Foundation Water Quality Index.39 After 
obtaining the NSF-WQI score, then the sample was given the groundwater feasibility index category as 
shown in Table-3. 
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Fig.-2: Location of Groundwater Sample Points for Study Site 

 
 

Table-2: Weight Value of Each Parameter (Wi)  Table-3: Categories of Water Quality Index (NSF-WQI) 
 
 
 
 
 
 

 
 
 
 
 
 

RESULTS AND DISCUSSION 
NSF WQI Analysis 
Groundwater is static and not influenced by fluctuations in seasonal changes and human activity. It is only 
influenced by the interaction of groundwater flow with the rocks it passes through and seawater intrusion. 
The NSF-WQI analysis in this study was conducted to assess the chemical quality of groundwater as raw 
material for drinking water based on Indonesian national standards. In this analysis, nine groundwater 
parameters were tested to assess the quality of drinking water raw materials consisting of manganese, iron, 
pH, sulphate, chloride, electrical conductivity, nitrate, turbidity, and the number of dissolved solids. The 
analysis results are described in the following parameters: 
 

Manganese (Mn2+) 
The Mn2+ content in several wells at the research location can be seen in Fig.-4. The Mn2+ content had a 
concentration value range between 0.01-70 mg/l with an average concentration value of 1.54 mg/l. Six 
samples had a concentration value of Mn2+ above the maximum tolerance limit, these locations were found 
at TSB-1, TSB-2, TSB-3, TSB-6, TSB-7, and TSB-8, while those that met the standards were TSB-4, TSB-
5, and TSB-9. 
Manganese is present in complex forms and is generally found in bicarbonate rocks and organic materials 
such as Mn (OH)2 and MnCO2, which are relatively difficult to dissolve in water. However, several other 
manganese salt compounds such as MnSO4, MnCl2 and Mn (NO3)3 have large solubility in water.41  

No Parameter 
The Weight 

(Wi) 
1. Sulphate 0.17 
2. pH 0.11 
3. EC 0.11 
4. Mangan 0.10 
5. Iron (Fe) 0.10 
6. Nitrate 0.10 
7. Turbidity 0.08 
8. TDS 0.07 
9. Chloride 0.16 
Total Weight (Wi) 1.00 

NSF-WQI Score Category 
0 – 25 Very bad 

26 – 50 Bad 
51 – 70 Moderate 
71 – 90 Good 

91 – 100 Excellent 
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Fig.-3: Sub-index Values for (a) Sulfate, (b) pH, (c) EC, (d) Temperature Change, (e) Iron (Fe), (f) Nitrate, (g) 

Turbidity, (h) TDS, (i) Chloride29,40 
 

 

 
Fig.-4: Results of Analysis of Manganese (Mn2+) Concentration at the Study Site 
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Iron (Fe2+) 
The results of the analysis of the concentration of Fe2+ in several wells at the research location can be seen 
in Fig.-5. The Fe2+ content in the wells at the research location ranged from 0.06 to 0.20 mg/l with an 
average concentration of 0.18 mg/l. In this study, two drilled wells were not tested for Fe3+ content, so that 
they did not have a value for the concentration of Fe2+. All TSBs that were carried out in lab tests showed 
that the Fe2+ content in these locations contained Fe3+ concentration below the specified maximum tolerance 
value. 
Iron is one of the metals most often found in water. Iron with a high level of more than 1.00 mg/l can cause 
the water to turn reddish, gives water an unpleasant taste, and cause stains on equipment and materials 
exposed to the water.42 If the water is consumed continuously for a long time, it will cause kidney damage 
and even death.43 The maximum concentration of Fe2+ determined according to the Indonesian national 
standard is 0.30 mg/l.  
 

 
Fig.-5: Concentrations of Fe Content in the Study Sites were analyzed based on the NSF WQI Method 

pH 
The results of groundwater pH measurements in boreholes at the research location showed a pH value in 
the range of 6.2-7.6 with an average pH value of 7.08. The pH range value determined according to 
Indonesian standards is 6.5-8.5. The results of the analysis of pH values in several wells at the research 
location can be seen in Fig.-6. There was 1 well that did not meet Indonesian standards, namely at TSB 6 
with a pH value of 6.1, while the other TSBs were in the range of pH values which are still considered fit 
for consumption. 
The pH in the water shows the level of hydrogen ions in the water. The pH value is influenced by several 
chemical and biochemical reactions. If the water consumed in the human body has a pH of water that does 
not meet the standard, certain chemical reactions in the body can occur which can turn it into poison for 
humans.44 
 
Sulphate (SO4

2-) 
The maximum tolerance for the concentration of SO4

2- is stipulated as raw material for drinking water 
according to the Indonesian national standard. At the research location, all TSBs showed that the sulphate 
concentration was still below the maximum tolerance value ranging from 0.01-70 mg/l with an average 
concentration of 18.22 mg/l (Fig.-7). 

 
Fig.-6: The Results of the Analysis of the pH Value at the Study Site 
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In non-polluted water bodies, such as groundwater or confined aquifers, sulphate concentrations are 
generally low and less than 30 mg/l. However, in some cases of unpolluted groundwater, the SO4

2- 
concentration can reach 100 mg/l if the groundwater passes through rocks that are rich in gypsum minerals. 
In addition, too high sulphate concentrations in the water have a pathogenic effect on the human body.45 

 
Fig.-7: The Results of the Analysis of the Sulphate Concentration at the Study Site 

Chloride (Cl-) 
The chloride concentration in the borehole in the study area is shown in Fig.-8. The chloride concentration 
level stipulated by the Indonesian government is 250 mg/l. The results show that the chloride concentrations 
in all TSB ranged from 0.01 to 71 mg/l with an average of 9.27 mg/l and were below the maximum tolerance 
specified. Most of the chloride comes from sediments and occurs in nature with varying concentrations 46. 
Chloride concentrations can increase as mineral levels increase and usually the groundwater is close to the 
sea or used to be marine environment.46 
 

 
Fig.-8: Results of Analysis of Chloride Concentrations at the Study Site 

 
Electrical Conductivity 
In the study area, there was one well that had a conductivity value above the maximum tolerance, i.e., TSB-
6 with an electrical conductivity value of 5787 µs/cm. Based on research results on TSB-7, although the 
conductivity value was below the maximum tolerance value of 2011 µs/cm (Fig.-9), the water was no longer 
suitable for consumption because there was an indication that the water tasted no longer fresh and smelled 
bad.47 
Electrical conductivity is the ability of water to continue or carry electricity. The conductivity here indicates 
that the more dissolved mineral salts, the higher the electrical conductivity value.48 The tolerance limit for 
electrical conductivity allowed by the Indonesian government is 2250 µs/cm. The higher the value of the 
electrical conductivity of the water, the higher the level of salinity of the water. 
  
Nitrate (NO3-) 
Figure-10 shows that the nitrate concentration in all boreholes was below the maximum tolerance specified. 
The range of nitrate concentrations was between 0.1-12.2 mg/l with an average nitrate concentration of 1.66 
mg/l. Nitrate concentrations in water bodies are generally relatively low but will be high if the water bodies 
are contaminated with industrial waste.49 The maximum concentration tolerance value according to the 
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standard is 50 mg/l. Excess nitrate concentrations can cause diarrhea with blood, convulsions, and gastro-
internal (GI) disorders.50  
 

 
Fig.-9: Results of Measurement of the Conducted Water Electricity in the Study Area 

Turbidity 
Turbidity in the form of inorganic substances generally comes from weathered rock and high levels of water 
turbidity which can protect bacteria from the effects of disinfection.51 The standard set for the turbidity 
value for the use of drinking water raw materials is 5 NTU. The turbidity value obtained in the field can be 
seen in Fig.-11. 
Figure 11 shows that three boreholes had turbidity values above the maximum tolerance, namely TSB-5 of 
11.6 NTU, TSB-8 of 15.8 NTU, and TSB-9 of 18.8 NTU. The high turbidity value at TSB-8 and TSB-9 is 
because the locations of the two wells are close to volcanic formations where the lithology of the 
stratigraphic compiler comes from volcanic pyroclastic materials. 

 
Total Dissolved Solids 
Figure-12 shows that two boreholes had a TDS above the maximum tolerance limit, namely TBS-6 of 2801 
mg/l and TSB-7 of 1160 mg/l. The field condition informs that these two wells had a brackish taste and 
smell so they were not used as raw material for drinking water due to the dissolved solids. Water with a 
high number of dissolved solids or above the maximum tolerance has an unpleasant taste and generally 
smells, so it is not suitable for consumption as drinking water.52 The maximum tolerance limit specified for 
total dissolved solids is 1,000 mg/l based on Indonesia standards.  
 
Water Quality Index 
The determination of the water quality index in this termination was based on the object of groundwater 
research so that the equation needs to be adjusted. Some of the modified parameters of the determination 
of the weighting were adjusted according to the established standards. Modifications to the NSF WQI 
analysis parameters can be seen in Table-4 and the result of the groundwater quality parameter is shown in 
Table-5. 

 
Fig.-10: The Results of the Analysis of Nitrate Concentration at the Study Site 
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Table-4: Modification of NSF WQI Analysis Parameters 

No Parameters Standard Modification Parameter Standard 
Weight 

(Wi) 
1 Dissolved Oxygen 4 mg/l Mangan 0.1 mg/l 0.17 

2 Faecal Coliform 2/100 ml Iron 0.3 mg/l 0.11 
3 pH 6.5 - 8.5 pH 6.5 - 8.5 0.11 
4 BOD 3 mg/l Sulphate 250 mg/l 0.10 
5 Temperature ± 3˚C Chloride* 251 mg/l 0.10 
6 Phosphate 0.2 mg/l Electrical conductivity * 50 mg/l 0.10 
7 Nitrate 50 mg/l Nitrate 50 mg/l 0.08 
8 Turgidity 5 NTU Turgidity 5 NTU 0.07 
9 Total Solid 1000 mg/l Total Dissolved Solid 1.000 mg/l 0.16 

 

The results from laboratory tests (Table-5) yield the conversion value of the concentration unit into a sub-
index value so that the values are equivalent to one another. To determine the sub-index value, a sub-index 
conversion diagram was used (Fig.-3). The sub-index conversion value for each parameter on each TSB 
can be seen in Table-6. 

 
Fig.-11: The Results of calculating the Turbidity Value at the Research Location 

 

Table-5: Laboratory Test Results Data for Groundwater Quality Parameters 

Parameters 
Data from Lab Test Results for Ground Water Quality Parameters 

TSB-1 TSB-2 TSB-3 TSB-4 TSB-5 TSB-6 TSB-7 TSB-8 TSB-9 
Quality 

Standard 
Sulfat (mg/I) 0.01 0.01 4 0.01 7 51 70 24 8.01 250 

pH 6.8 7.4 7.1 7.2 7.3 6.2 6.8 7.6 7.35 6.5-8.5 
EC (µ/cm) 26 335 291 291 328 5787 2011 196 236 2250 

Mangan (mg/I) 0.9 0.2 0.3 0.1 0.1 3.3 1.2 7.776 0.01 0.1 
Besi (mg/I) 0.2 0.2 0.2 0.2 0.2 0.2 NA NA 0.06 0.3 

Nitrat (mg/I) 0.7 0.4 0.2 0.6 0.01 0.4 12.2 0.1 0.409 50 
Turbiditas (NTU) 0.62 0.44 1.08 0.41 11.6 0.46 2.1 15.8 18.8 5 

TDS (mg/I) 655 155 146 140 167 2801 1160 89 130 1000 
Klorida (mg/I) 0.27 0.01 0.04 0.02 0.01 4.12 3.67 71 4.37 250 

 

When the sub-index values for each parameter have been known, the weight calculation was carried out 
(Table-2). The results of the calculation called Bobbitt parameters can be seen in Table-7. 
The result of the NSF WQI analysis for each TSB can be seen in Table-8. It can be concluded that 
groundwater in the study area is in the moderate to excellent category. In TSB-1 based on the NSF WQI 
analysis, the groundwater conditions at that location were in a good category. The eight parameters analyzed 
at this location were below the maximum tolerances specified. While one parameter, manganese, had a 
concentration above the specified maximum tolerance. Field observations informed that although the TSB-
1 location is close to the coast (about a kilometer from the shoreline), this water condition is odorless and 
tasteless. Groundwater conditions in TSB-2 were in an excellent category. In this area, eight parameters 
were below the maximum specified tolerance, while one parameter, i.e., manganese, was above the 
specified maximum tolerance. 
The location of this well has a distance of 1.33 km from the shoreline and has a distance of 0.5 km to TSB-
1, the water conditions at TSB-2 were identical to TSB-1, namely odorless and tasteless. In TSB-3, the 
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water condition was in the excellent category. Eight parameters were below the maximum tolerance limit, 
while manganese was above the specified maximum tolerances. The water at TSB-3 was odorless, tasteless, 
and colorless. 
 

 
Fig.-12: The Value of Total Dissolved Solids at the Study Site 

 

Table-6: Subindex Value of each Parameter 

Parameters 
Parameters Sub Index Value 

TSB-1 TSB-2 TSB-3 TSB-4 TSB-5 TSB-6 TSB-7 TSB-8 TSB-9 
Sulfat (mg/I) 100 100 100 100 99 80 72 89 99 

pH 81 93 92 92 93 57 81 93 93 
EC (µ/cm) 100 86 87 87 86 0 20 93 88 

Mangan (mg/I) 43 72 72 90 90 30 36 24 100 
Besi (mg/I) 85 85 85 85 85 85 0 0 87 

Nitrat (mg/I) 100 100 100 100 100 100 46 100 100 
Turbiditas (NTU) 100 100 100 100 72 100 100 68 59 

TDS (mg/I) 0 78 78 79 76 0 0 85 80 
Klorida (mg/I) 100 100 100 100 100 100 100 74 100 

 

TSB-4 had an excellent category of water condition, where all parameters were below the maximum 
tolerance specified and the water at this location was odorless, tasteless, and colored. The water condition 
at TSB-5 shows the groundwater quality index was in the excellent category. 8 parameters were below the 
specified tolerance value, while the turbidity value was above the specified maximum tolerance.  The water 
conditions at this location were odorless, tasteless, and colorless. In TSB-6, groundwater conditions were 
in the moderate category. Tt this location, there were 5 parameters, such as iron, sulphate, chloride, nitrate 
and turbidity which were still below the maximum tolerance value specified, while 4 parameters such as 
electrical conductivity, manganese, pH and the number of dissolved solids were above the specified 
maximum tolerance value. The groundwater conditions at this location were salty, odorless and colorless, 
so they are only used for ablution purposes. 
 

Table-7: Calculation Results of Parameter Subindex Values with Parameter Weights 

Parameters 
WQI Parameters = {Wi (Parameters) x Qi (Parameters)} 

TSB-1 TSB-2 TSB-3 TSB-4 TSB-5 TSB-6 TSB-7 TSB-8 TSB-9 
Sulfat (mg/I) 17.00 17.00 17.00 17.00 16.83 13.60 12.24 15.13 16.83 

pH 8.91 10.23 10.12 10.12 10.23 6.27 8.91 10.23 10.23 
EC (µ/cm) 11.00 9.46 9.57 9.57 9.46 0.00 2.20 10.23 9.68 

Mangan (mg/I) 4.30 7.20 7.20 9.00 9.00 3.00 3.60 2.40 10.00 
Besi (mg/I) 8.50 8.50 8.50 8.50 8.50 8.50 0.00 0.00 8.70 

Nitrat (mg/I) 10.00 10.00 10.00 10.00 10.00 10.00 4.60 10.00 10.00 
Turbiditas (NTU) 8.00 8.00 8.00 8.00 5.76 8.00 8.00 5.44 4.72 

TDS (mg/I) 0.00 5.46 5.46 5.53 5.32 0.00 0.00 5.95 5.60 
Klorida (mg/I) 16.00 16.00 16.00 16.00 16.00 16.00 16.00 11.84 16.00 

 

The water condition at TSB-7 was in the moderate category. At this location, there was no solubility test 
for iron, so the sub-index value was made to zero. At this location, there were also 2 parameters, namely 
the number of dissolved solids and manganese which exceeded the specified maximum tolerance value, 
while other parameters such as turbidity, pH, nitrate, chloride and electrical conductivity did not exceed the 
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specified maximum tolerance limit. The water condition at TSB-8 was in a good category. At this location, 
there was also no laboratory test on iron content so that the subindex value was considered zero. At this 
location, there were 7 parameters such as electrical conductivity, the number of dissolved solids, nitrate, 
chloride and sulphate which were still below the standards set, while the other two parameters such as 
manganese and turbidity exceeded the specified maximum tolerance limits. Groundwater conditions in 
TSB-9 were in the excellent category. At this location, 8 parameters such as iron content, electrical 
conductivity, sulphate, chloride, manganese, pH and the number of dissolved solids were still below the 
specified maximum tolerance value, while the turbidity exceeded the specified maximum tolerance value. 
 

Table-8. Water Quality Index for each TSB 

Location 
Water Quality Index 

(NSF WQI) 
Result 

TSB-1 83.71 Good 
TSB-2 91.85 Excellent 
TSB-3 91.85 Excellent 
TSB-4 93.72 Excellent 
TSB-5 91.10 Excellent 
TSB-6 65.37 Moderate 
TSB-7 55.55 Moderate 
TSB-8 71.22 Good 
TSB-9 91.76 Excellent 

 

Geological Relations and Groundwater Conditions 
Once groundwater passes through rocks or soil, it will cause the dissolution of minerals in the rock, resulting 
in changes in the chemical content of groundwater according to the rocks in which it passes53. Based on 
chemical analysis and the chemical properties of groundwater, the type of groundwater understudy can be 
determined. Based on geological maps, the location of the wells in the study area is in the alluvium unit of 
the alluvium formation which is strengthened based on the analysis of groundwater typology and 
groundwater chemical facies. Analysis of groundwater typology shows that groundwater is in the typology 
of the alluvial coastal sediment aquifer system with confined aquifer conditions. The constituent material 
of this lithology is in the form of clastic sediments (loose material) such as clay, sandy loam, gravel sand 
and sand. At the research location, groundwater has experienced an increase in salinity resulting in a salty 
taste, besides that the electrical conductivity and the number of dissolved solids at both locations show quite 
high numbers (see explanation on TSB-6 and TSB-7). 
The concentration of manganese content in all TSB tends to be directly proportional to the value of its 
electrical conductivity; the manganese content is interpreted as a mineral formed in sedimentary rocks. In 
several locations that tend to be close to agglomerate geological units or tuff rocks, such as TSB-5, TSB-8 
and TSB-9, the turbidity has a high enough value. This is interpreted as a result of the interaction of 
groundwater with pyroclastic material (agglomerate and tuff).  

 

CONCLUSION 
The groundwater aquifer in the study area geologically exists in an alluvium unit with a coastal alluvial 
sediment type of aquifer system confined with Ca-HCO3 and Mg-SO4 facies aquifer. Groundwater quality 
in the research location was at the moderate, good and excellent categories. The moderate category was 
TSB 6, the good water quality category was TSB-1, TSB-7 and TSB-8, while the excellent category was 
TSB-2, TSB-3, TSB-4, TSB-5 and TSB-9. 
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