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Abstract
Introduction: People prefer to use groundwater for daily needs to piped water 
in Indonesia. However, population growth and the construction of residential 
homes can hugely affect the quality of groundwater. The study aims to examine the 
relationship between groundwater quality and its influencing factors. Methods: 
This study was conducted with a quantitative approach and a survey method. 
Primary and secondary data were required in this study. The variables examined 
in this study were groundwater quality as seen from its biological parameters 
and influencing factors which consisted of internal and external factors. Results 
and Discussion: The results show that the highest coliform bacteria content was 
found in Cipinang Melayu at 200 MPN/100 mL concentrations in 2019 and 2020, 
as well as 100 MPN/100 mL in 2021, followed by Pinang Ranti. The highest 
coliform content was discovered in Halim Perdana Kusuma well number 3 at 50 
MPN/100 mL concentration. Groundwater contains coliform because of internal 
influencing factors as well as external factors. Coliform content and its influence 
factors were both significantly correlated with a P-value < 0.05 (correlation 
coefficient = 0.201 for internal factors; correlation coefficient = -0.144 for 
external factors). The groundwater quality and internal factors were correlated 
with a correlation coefficient of 0.634; meanwhile, the groundwater quality 
was significantly correlated with external factors with a correlation coefficient 
of 0.656. Conclusion: Groundwater quality was not aligned with standards for 
drinking water as evaluated from the biological parameters. Both internal and 
external factors influence the Total coliform content.
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INTRODUCTION 

As the world’s population grows, the need for 
clean water will also continue to increase. To meet daily 
needs, humans greatly rely on groundwater, an essential 
resource to life which is expected to increase by around 
1% annually over the next 30 years (1–3). In several 
Asian countries, including India and Thailand, the vast 
majority of people are dependent on groundwater for 
subsistence (4–5). However, continuous pumping of 
groundwater may reduce its quality as the aquifer layer 
becomes vulnerable to contaminants (6–7).

Groundwater contamination is closely related to 
humans’ activities. High population density followed by 
human use of land leads to lowering the groundwater 
quality. Almost every human activity leads to the 

deliberate or accidental discharge of waste, whether 
chemical or organic waste which has the potential to 
contaminate the groundwater (8). As a result, increased 
human and industrial activities contribute to a decline in 
groundwater quality (9–12).

Water that is completely saturated and kept 
in aquifers beneath the surface of the earth, between 
the rock and the soil, is known as groundwater (13). 
Groundwater differs from surface water in that it is found 
underground and has different dynamics, thereby making 
it difficult to control and monitor the quality of groundwater 
(4). A decrease in the quality of groundwater may be 
caused by heavy metal contamination such as iron (Fe) 
and manganese (Pb), as well as pathogens such as 
bacteria, viruses, fungi, and protozoa (2,9). Pathogenic 
microorganisms are often discovered in groundwater 
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because they bind tightly to surface water; pathogens 
such as bacteria, viruses, fungi, and protozoa that 
originate in human or animal excrement eventually can 
pollute groundwater (14–15). According to a literature 
study conducted in India in 2018, septic tank leaks in 
metropolitan areas contaminated the soil; improperly 
designed landfills produced solid waste that decomposed 
leachate. Manufacturing activities could contribute to 
heavy metal pollution in the areas (16). 

People that employ a septic tank system to 
handle their domestic wastewater typically live in urban 
regions. Septic tank systems are common wastewater 
treatment and often have a volume large enough to 
hold wastewater for several days (17). The existence 
of septic tanks can affect groundwater; unstandardized 
septic tank designs can lead to impermeability and 
inappropriate installation which should be considered 
from distance to wells and depth (18). Septic tank leaks 
may drain to domestic wastewater, seep into the soil, 
and contaminate groundwater. Additionally, improperly 
built and maintained drainage channels have an impact 
on the quality of groundwater (2).

Poor environmental sanitation leads to problems 
with biological parameters in water quality (6). Up to 25% 
of people worldwide lack access to clean water that is 
free of microbial contamination. In over an extended 
period, this condition can be harmful to children’s health 
(1,19–21). Research in India around 2017 to 2018 
revealed the use of poor-quality groundwater severely 
influenced human’s health seen from changes in the 
color of people’s skin and yellow cavity, specifically in 
children (22). 

Coliform and Escherichia coli (E. coli) are the 
most basic bacteria that are used as biological indicators 
of water contamination (23–24). Coliform is classified 
into two groups, namely fecal coliform, which comes from 
human feces, and non-fecal coliform, which comes from 
the decay of plants and/or animals (25–26). Coliform 
contamination of groundwater wells is typically caused by 
the inappropriate septic tank installation and/or domestic 
waste source contamination. The decomposition of 
animal waste nearby to the wells could also have an 
impact on the groundwater quality. 

Research conducted in developing countries 
such as Bangladesh and Southeast Kenya in 2012 
and 2016 discovered a connection between sanitary 
conditions and drainage systems with microbiological 
contamination, particularly fecal bacteria contaminating 
groundwater (2,25). In addition, other studies performed 
in Matraman District-East Jakarta, Palmerah District-
West Jakarta, and Cilegon in 2017 and 2019 to 2020 
show that the amount of E. coli is influenced by variations 

in depth of excavation in the groundwater wells, distance 
from septic tanks to wells which does not comply with the 
standards, and seepage of wastewater by canals which 
cracks drainage (18,27–28). Residents’ septic tanks must 
be placed at least 10 meters away from groundwater 
wells according to Indonesia National Standard (SNI) 03-
2398-2002 (29). The minimum distance reduces waste 
liquid leaking from the septic tank to avoid contamination 
of nearby wells. Cracked and/or leaking drainage 
canals may cause wastewater to enter the ground, 
decreasing groundwater quality (28). Furthermore, the 
increased presence and number of animals affect the 
groundwater quality biologically because animals’ feces 
and decomposition of carcass can be a source of aquifer 
contamination in the soil (22,27).

Green open space is a simple effort to maintain 
aquifers in the ground; the availability of a water 
catchment area is important to source water from rain, 
rivers, and runoff (30). One of the factors causing poor 
groundwater quality is change in land function into 
buildings and asphalt roads which distract the natural 
purification of aquifers in the ground. The high number 
of the constructions can limit rainfall penetration into the 
soil, preventing contaminants from being diluted (31). The 
Indonesian Ministry of Public Works and Public Housing 
regulates the requirements for public and private green 
open spaces in urban areas; in the Regulation No. 05/
PRT/M/2008, it is stated that the proportion of green 
open space is at least 30% (32).

DKI Jakarta is the capital city of Indonesia with 
a population of more than 10 million people who use 
groundwater for daily needs (33). In Jakarta, piped water 
providers distribute water to up to 64% of its customers, 
leaving the remaining 36% to rely on groundwater (34). 
The Makasar subdistrict is one of the eastern parts of the 
capital city ranked fifth for having groundwater consumers 
in Jakarta in 2019, and its residents use 345,118 m3 of 
groundwater (35). Makasar subdistrict has an area of 
21.85 km2 or around 11.62% of the East Jakarta City. For 
its administrative areas, Makasar subdistrict consists of 
five urban villages, i.e., Halim Perdana Kusuma, Pinang 
Ranti, Cipinang Melayu, Kebon Pala, and Makasar. 
Three urban villages which still use groundwater are 
Halim Perdana Kusuma, Pinang Ranti, and Cipinang 
Melayu. Most citizens in these urban villages still rely 
on groundwater for their daily needs. Meanwhile, the 
massive use of groundwater constantly increases the 
risk of lowering the groundwater quality.

According to data from the Jakarta Regional 
Sewerage Corporation, access to household wastewater 
management services only reached 22.43% of 22.93% 
in 2021 (36). In other words, 77.57% of Jakarta 
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residents have not received proper handling of domestic 
wastewater. This certainly has increased the possibility 
of E. coli contamination in groundwater which comes 
from unmanaged fecal wast (2,23). Poor drainage 
and sanitation practices may be linked to biological 
parameters of groundwater quality, in which fecal and 
non-fecal bacteria influence groundwater in Makasar 
subdistrict.

Therefore, this study aimed to assess the 
biological parameters of groundwater quality and 
determine the correlation between the parameters of 
internal and external factors with the groundwater quality 
in Makasar subdistrict. 

METHODS 

This quantitative study used secondary and 
primary data collected using literature review and survey 
methods; direct groundwater samples were gathered, 
and questionnaires were distributed to respondents. 
The research was conducted from February to October 
2022. The data obtained from the sampling were about 
groundwater quality and the biological parameters of 
coliform content. Meanwhile, the primary data obtained 
from the questionnaire were related to groundwater 
quality data, coliform content indicators, and influencing 
factors.

The population in this study was residents who 
lived in the urban villages of Halim Perdana Kusuma, 
Pinang Ranti, and Cipinang Melayu, Makasar subdistricts, 
East Jakarta and used groundwater for their daily needs. 
The research location was chosen purposively because 
the majority of citizens still depend on groundwater to 
fulfill their daily needs of clean water. Furthermore, these 
areas were not provided with piped water and piped 
sanitation systems for domestic waste needs.

Water samples that inform groundwater 
quality were obtained from two sources: secondary 
and primary data. Secondary data were informed by 
the Jakarta Environment Department, which annually 
tests groundwater quality in all areas of Jakarta. The 
investigated areas were chosen as recommended by the 
Jakarta Environment Department. Water sampling was 
then carried out in each urban village’s office to represent 
groundwater quality in three different urban villages. 
Meanwhile, primary data on the latest groundwater quality 
were gathered from in the laboratory water test results. 
The three locations/subdistricts where water sampling 
was done met the inclusion criteria: (1) households that 
still use groundwater for their daily needs, (2) dense and 
not densely populated settlements, (3) groundwater that 
flows from upstream to downstream, (4) houses that 
have not used a piped water system, and (5) houses 

that are close to and far from green open spaces. The 
pump outlet was used to collect groundwater samples 
that flow with the support of a manual or mechanical 
pump. Groundwater samples were collected from the 
faucet used daily by the residents and placed in an 
impermeable sample bottle; it was put into a cooler box 
and delivered immediately to the laboratory for testing. In 
this study, groundwater quality was tested using biological 
parameters indicating coliform content. Coliform content 
is groundwater quality measured from fecal (human or 
animal) contamination and verified using MPN/100 mL 
units. All groundwater wells selected for water sampling, 
in particular, were between 10-50 m in depth. 

Factors that can affect groundwater quality 
have something to do with the biological condition of 
groundwater; these factors include internal and external 
factors. The distribution of questionnaires was carried 
out to obtain information about the influencing factors, 
especially the content of Total Coliform in groundwater of 
each location. At the individual level, respondents for the 
survey were productive residents of Makassar subdistrict, 
family members (aged 20–60 years; preferably heads of 
the family), and/or wives (housewives) who live at home 
and use groundwater as daily clean water. Respondents 
were chosen using a stratified random sampling 
technique, and members from the population were taken 
randomly to each urban village. The basis for determining 
the number of respondents was done using the Isaac 
and Michael formula. A total of 277 samples participated 
for the survey. Survey related to internal factors consists 
of questions about sanitary maintenance, the distance of 
the septic tank from groundwater wells, and the septic 
tank condition itself. Based on the Indonesian National 
Standard 03-2398-2002 from National Standardization 
Agency and previous research, primary data gathered 
from the questionnaire became the materials to analyze 
pollution factors and biological parameters in groundwater 
resources (2,29). In addition, survey on external factors 
included the distance between the drainage system 
and the dwelling, the state of the drainage system, the 
distance between the residence and animal access, and 
the availability of green open space. The questionnaire 
consists of 10 questions, with a yes or no response 
option.

The data were analyzed statistically to determine 
any relationship between groundwater quality and 
the factors. The correlation test was used to seek the 
association of fluctuations of two variables to identify 
the strengths and directions of the correlations between 
these variables. The correlation analysis was processed 
using the Spearman’s Rho Correlation Analysis. SPSS 
software was chosen as a statistical calculation tool to 
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facilitate data processing in this study. Groundwater 
quality data from Jakarta Environment Department and 
laboratory test results were compared to groundwater 
quality standards. The quality standard is the quantity 
range of a substance either gas, liquid, or solid which 
must not exceed the specified scores, and if exceeded, 
it will cause some risk (37). The data of coliform content 
consisted of the highest and lowest coliform content 
across the three locations. Furthermore, water sampling 
was done to determine the risk value of groundwater. 
Groundwater quality was classified into four risk 
categories based on the quantity of coliform content: safe 
(<1 MPN/100 mL), low (1-10 MPN/100 mL), intermediate 
(11-100 MPN/100 mL), and high (>100 MPN/100 mL) 
(2).

RESULTS
Groundwater Quality Analysis 

Table 1 shows the results of the groundwater 
quality test and biological parameters based on data from 
the Jakarta Environment Department over the last three 
years. The Jakarta Environment Department conducted 
groundwater quality sampling in each urban village 
office (see Figure 1). Table 1 shows that Total coliform-
contaminated groundwater is most commonly found in 
Cipinang Melayu, followed by Pinang Ranti. Meanwhile, 
the groundwater in Halim Perdana Kusuma village has 
good quality. 

Table 1. Quality Measurement Results for the Total 
Coliform Parameter for the 2019-2021 Period

Coordinate Total Coliform 
(MPN/100 mL)

Location Latitude Longitude 2019 2020 2021
Halim Perdana Kusuma 06o16’03.5” 106o52’40.3” 0 0 0
Pinang Ranti 06o17’15.1” 106o52’52.3” 0 0 100
Cipinang Melayu 06o14’41.5” 106o53’54.7” 200 200 100

Source: (38–40)

Table  2 describes the results of groundwater 
quality test and biological parameters of seven 
examined wells in three urban villages. Figure 2 presents 
groundwater sampling locations. According to the 
laboratory test, coliform contamination was discovered 
in the Halim Perdana Kusuma area, followed by 
Cipinang Melayu. Regarding the Total Coliform content, 
Pinang Ranti has the lowest coliform content, and thus 
it is considered having good groundwater quality. Table 
2. Laboratory Test Results of Groundwater Quality 
Measurement of Total Coliform Indicator 

The Total Coliform content in safe groundwater  
was at  66.67% from 2019 to 2020, and 33.33% in 2021 

(see Table 1). The high-risk Total Coliform content at an 
intermediate level in groundwater was at 33.33% in 2019 
and 2020, and 66.67% in 2021. Furthermore, Table 2 
shows that 57.14% of wells have safe groundwater 
and 42.86% of wells have  intermediate-risk coliform 
content.

Table 2. Laboratory Test Results of Groundwater Quality 
Measurement of Total Coliform Indicator 

Wells

Total 
Coliform 
Content 

(MPN/100 
mL)

Regulation 
of Ministry 
Health No. 
492/2010

Regulation 
of Ministry 
Health No. 

32/2017

Halim Perdana Kusuma

Wells Number 1 0

0 50

Wells Number 2 48
Wells Number 3 50

Pinang Ranti

Wells Number 4 0

Wells Number 5 0

Cipinang Melayu

Wells Number 6 27

Wells Number 7 0

 
Analysis of Factors Influencing Total Coliform 
Content

From the questionnaires answered by 277 
respondents, most of them used groundwater for domestic 
purposes such as bathing, washing, consuming, and 
watering plants. Table 3 shows respondents’ responses 
towards internal and external factors of groundwater 
quality. 

Table 3. Questions about Total Coliform Contamination 
Factors 

Internal Factors Yes 
(%)

No 
(%)

Question 1 Do you share toilet facilities with anyone other 
than your family members?

18.1 81.9

Question 2 The location of septic tank is in the yard 55 45
Question 3 Have you ever emptied the toilet facilities? 24 76

Question 4 Is your sanitation facility leaking or overflowing 
all year?

12 88

Question 5 The sanitation facility at my house is > 10 m from 
my household’s groundwater well.

80.5 19.5

Question 6 My neighbor’s sanitation facility is > 10 m from 
my household’s groundwater well.

78 22

External Factors Yes 
(%)

No 
(%)

Question 1 There is animal access (animal cage) within 10 
meters of my home’s groundwater wells.

22.4 77.6

Question 2 There are open water sources (e.g., rivers, 
reservoirs, lakes, etc.) within 20 m of your home’s 
groundwater well.

20.9 79.1

Question 3 The drainage system around the residence is in 
good condition (not damaged).

91.3 8.7

Question 4 The house that I live in has 30% green open 
space.

32.1 67.9

Source: Modified by (2)
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Correlation Analysis of Factors Influencing Total 
Coliform Content and Concentration 

According to the results of SPSS tools and 
Spearman’s Rho correlation analysis, internal and 
external factors were assessed using the Gutmann scale 
by giving a value of 1 for a positive statement and a value 
of 0 for a negative statement. Each individual sub-factor 
was assessed and combined into a composite variable 
by giving a value of 1 for good results and 2 for poor 
results. The results of the composite variable assessment 
are correlated with groundwater quality measured by 
the Jakarta Environment Department and according to 
laboratory test results. In this study, internal factors were 
investigated through questions number 1–6, and so 
were external factors investigated through number 7–10 
(see Table 3). Table 4 presents the relationship analysis 
between Total Coliform concentrations obtained from the 

Jakarta Environment Department and laboratory tests of 
groundwater quality along with respondents’ responses 
to the questionnaires. Results show that Total Coliform 
concentration and influencing factors were correlated 
with a significance value of < 0.05.

Table 4. Correlations between Total Coliform Parameter 
and Causative Factors 

Internal 
Factors

External 
Factors

Total Coliform (2021)*

Correlation Coefficient 0.201 -0.144
Determination Coefficient (r2) 0.04 0.021
Sig (2-tailed) 0.001 0.016
Total Coliform**

Correlation Coefficient 0.634 0.656
Determination Coefficient (r2) 0.402 0.43
Sig (2-tailed) 0.002 0.001

* Total Coliform concentration from Jakarta Environment Department
** Total Coliform concentration from laboratory test results

Figure 1. Groundwater Sampling Locations in Urban Villages Office 
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DISCUSSION
Groundwater Quality According to Total Coliform 
Parameters 

Data analysis shows the Cipinang Melayu area 
had the highest coliform concentration from 2019 to 2021. 
As compared to the drinking water quality standards 
stated by the Indonesian Minister of Health No. 492 of 
2010, Pinang Ranti and Cipinang Melayu areas did not 
meet the standards in 2021. Meanwhile, Halim Perdana 
Kusuma fulfilled the drinking water quality standards 
according to the biological parameter, which was set at 
0 MPN/100 mL from 2019 to 2021; a similar result was 
found by Pinang Ranti that met the quality standard in 
2019 and 2020 (41).

The laboratory test results of groundwater 
quality mention that the overall groundwater quality in 
the Makasar subdistrict area has been maintained to 
follow safe water standards for hygiene purposes. The 
subdistrict has strived to meet the biological parameter, 
which is less than 50 MPN/100 mL,  as determined by 
the Regulation of the Indonesian Ministry of Health No. 
32/2017 (37). For drinking water purposes, however, the 
groundwater at several locations, including wells number 
2 and 3 in Halim Perdana Kusuma village and well 
number 1 in Cipinang Melayu, was unacceptable since 
these wells had a poor biological parameter.

The largest coliform  contamination in 
groundwater was found around  rivers and lakes 

according to the water sample analysis (see Figure 1). 
Additionally, the three urban villages chosen were the 
heart of residentials with a high density of people, causing 
the contaminants to grow more. Meanwhile, groundwater 
sample testing carried out directly in the laboratory (see 
Figure 2) results in similar information that residential 
areas which are far from green open spaces tend to have 
higher coliform content. Green open space helps reduce 
coliform content even though the groundwater sources 
are close to a densely populated settlement.

Furthermore, the Jakarta Environment 
Department explains that groundwater was in the safe 
category (0 MPN/100 mL) from 2019 to 2021 in Halim 
Perdana Kusuma village and Pinang Ranti village. 
However, an intermediate risk was found in 2021 (100 
MPN/100 mL) in Pinang Ranti village and Cipinang 
Melayu village. High-risk groundwater quality was found 
in Cipinang Melayu in 2019 and 2020 (200 MPN/100 
mL), and then it decreased to intermediate-risk quality in 
2021 (100 MPN/100 mL).

Indicated safe-risk groundwater quality (0 
MPN/100 mL) was found in well 1 in Halim Perdana 
Kusuma village, wells 1 and 2 in Pinang Ranti, and well 
2 in Cipinang Melayu. Meanwhile, wells number 2 and 
3 in Halim Perdana Kusuma (48 MPN/100 mL and 50 
MPN/100 mL, respectively), together with well number 1 
in Cipinang Melayu (27 MPN/100 mL) had intermediate-
risk groundwater quality according to the total amount of 
coliform detected.

Figure 2. Groundwater Sampling in Seven Wells 
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Factors Influencing Total Coliform Content in 
Groundwater 

Internal factors are internal conditions that can 
influence the Total Coliform content in groundwater. 
The p-value of internal factors that describes sanitary 
conditions was less than 0.05, with a correlation 
coefficient of 0.201 according to Jakarta Environment 
Department and 0.634 according to laboratory test 
results. Internal factors such as distance to septic 
tank, as well as septic tank maintenance, location, and 
condition have significant impacts on the number of Total 
Coliform content in groundwater by 4% to 40.2%. Total 
Coliform content will have a concentration that meets 
quality standards if the internal conditions are properly 
managed. However, if the internal conditions are poor, 
Total Coliform concentrations will increase. 

According to the Indonesian National Standards 
03-2398-2002, septic tanks in residential areas must be 
located at least 10 meters away from groundwater wells. 
Ensuring the installation of septic tank, residents can 
avoid septic tank leaks. According to research from 2012 
to 2020 in Kenya, Bangladesh, Matraman District-East 
Jakarta, Palmerah District-West Jakarta, and Cilegon, 
contamination by feces could play a role in decreasing 
the quality of groundwater (2,18,25,27–28). Based on 
the findings of this study, as many as 80.5% of residents 
thought that their septic tank was more than 10 meters 
away from their groundwater wells, and 78% of residents 
had groundwater wells that were more than 10 meters 
away from nearby septic tanks.  

In addition to the distance between the well 
and the septic tank, maintaining residential sanitation 
system must be of concerns. For example, clearing the 
sanitation system should be carried out every year to 
prevent overflow and leakage of waste in the septic tank 
and water pollution to the surrounding environment. The 
questionnaire results show that only 24% of respondents 
had ever drained a septic tank. As many as 76% of 
residents never emptied their septic tank to maintain 
sanitation system and prevent contaminant pollution. 

Besides internal factors, external factors that 
can influence the Total Coliform content in groundwater  
come from outside the residents’ homes. The results 
of external factor test show that groundwater quality 
was correlated with external factors with a correlation 
coefficient of -0.144 according to Jakarta Environment 
Department and 0.656 according to laboratory test 
results. It means that external factors variable, such as 
drainage maintenance, distance to animal access and 
drainage, and the presence of green open spaces, had 
a significant influence on groundwater quality, with 2.1% 
and 43%, respectively. External factors had an inverse 

relationship with groundwater quality indicated by a 
negative correlation value. Various sampling locations 
contribute to different correlation coefficient directions. 

Other external factors must be carefully 
considered to prevent a decrease in groundwater 
quality. Drainage systems around residentials can affect 
groundwater quality as they might carry pollutants such 
as bacteria (28). Inappropriate drainage canals, which 
may be fractured and/or leaky, provide a significant risk 
of lowering groundwater quality. Furthermore, distance to 
groundwater wells might contribute to water pollution from 
drainage channels. As many as 20.9% of the residents 
reported that they built a well that was 20 meters away 
from the drainage, while 91.3% said that the drainage 
system in their houses was in a good shape (no leaks). 
Decreasing groundwater quality was biologically able to 
be detected by identifying the Total Coliform content in 
groundwater.

In general, aquifers may recharge water that has 
been extracted and utilized for human needs from rain, 
rivers, lakes, and streams that seep down through the 
soil and rock. This process is called natural recharge 
(13). The natural recharge process will get distracted if 
the land is mostly surrounded by buildings, houses and 
paved roads, causing water not to penetrate in the ground. 
As a result, adequate access to green open space in the 
residential areas is required to restore groundwater. This 
current study shows that only 32.1% of residents lived in 
areas with at least 30% of green open spaces. It implies 
that the difficulty restoring water free from pollutants is 
commonly found among the residentials. About 67.9% 
of respondents did not have a residence with a sufficient 
green open space.

The decomposition of animal waste around 
the wells might also lower groundwater quality as 
coliform may spread out. Within 10 meters of their 
groundwater wells, 22.4% of homeowners claimed to 
have access to animals or animal cages. Therefore, 
animals’ feces or carcass may result in the degradation 
of groundwater quality. According to the statements, 
well 2  which distance is around 10 m from the animal 
cages around Halim Perdana Kusuma village has the 
potential to contaminate groundwater biologically. Animal 
decomposition and feces may decrease the groundwater 
quality (22). This current study assessed the influencing 
factors of the Total Coliform content in groundwater 
from two sides: within and outside the residential areas. 
However, this study did not conduct investigations on 
whether influencing factors of groundwater quality impact 
respondents’ health. Location samples might also affect 
the results of groundwater correlation test  according to 
Jakarta Environment Department and laboratory test 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v15i1.2023.46-55 Vol. 15 No.1 January 2023 (46-55)

53

results. Therefore, further studies need to research on 
this matter as well.
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CONCLUSION 

Groundwater quality in the three examined 
urban villages did not meet drinking water or clean water 
standards. Groundwater has various risk categories, 
from low risk to high risk. The difference in risk categories 
depends on locations of water sampling. Internal factors 
and external factors may decrease groundwater quality. 
The condition and distance of the septic tank from the 
resident’s wells were internal factors that might increase 
Total Coliform content in groundwater. External factors 
include the surroundings of the house, such as the 
condition and distance of drainage channels, the distance 
from wells to animal access, and the availability of green 
open space are correlated with Total Coliform content. 
In addition to groundwater samples, future studies can 
consider to research Nitrate parameters in groundwater 
compared with Total Coliform from domestic waste or 
septic tanks.
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