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Excavated Well Water; This research was conducted in Rensing Bat Village, West Sakra District. The
Rensing Bat Village population in this study is 124 houses that have dug wells and septic tanks with a

sample of 55 houses taken using systematic random sampling techniques. Data
analysis used univariate and bivariate tests. The results of the statistical test of the
septic tank distance variable showed a value (p value = 0.027<0.05) with the
biological quality of the dug well water. Conclusion: there is a relationship between
the distance of the septic tank and the biological quality of dug well water in
Rensing Bat Village, West Sakra District in 2025. It is recommended to the head of
the Rensing Health Center to assign environmental health workers to intensify
counseling activities on the safe distance of septic tanks to dug wells with a
distance of > 10 m and cook water before consumption in order to break the chain
of water-transmitted diseases. Proper management of the septic tank distance is
essential to prevent negative impacts on water quality and to protect public health
and the environment.
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INTRODUCTION

Well water is shallow groundwater with a depth of less than 30 meters. Meanwhile, drilled
wells are usually made to obtain deep groundwater, using a drill and inserting a pipe with a
length of 100-300 meters. Currently, many people use drilled well water as a source of clean
water. (Darwati, 2023). According to data from the 2018 Basic Health Research, the water
sources used by households in Indonesia for clean water are: protected dug wells (24.7%), tap
water (14.2%), drilled wells/pumps (14.0%), and Drinking Water Depot (13.8%). According
to data from the 2023 Indonesian Health Survey, the percentage of people in West Nusa
Tenggara who use dug wells as a source of clean water is 19.9% and drilled wells 14.6%.

Planning for clean water supply must meet the three conceps : quality, quantity, and
continuity. Quality concerns the quality of water, both clean water and processed water ready
for distribution. Quantity concerns the amount and availability of treated water in the clean
water supply, as needed, according to the number of consumers served. Continuity concerns
the ongoing need for water. This means whether the clean water source can consistently
supply water needs, especially during the dry season (Madani.R.M, 2021).
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Unpolluted water quality parameters must meet physical requirements (color, taste,
precipitation, temperature), chemical requirements (pH, hardness, iron, aluminum, organic
substances, nitrates and nitrites), and biological requirements that do not contain disease
germs such as dysentery, typhoid, cholera, and disease-causing pathogenic bacteria. In
general, disturbances caused by water pollution are waterborne diseases, which are diseases
transmitted by drinking water that are directly contaminated with pathogenic microorganisms
or substances in the water (Sari, 2023).

Biological parameters include the presence or absence of organic matter or microorganisms
such as Escherichia colli bacteria, viruses, bentos and plankton. Sensitive organisms will die
in polluted water environments. Pathogenic bacteria that affect water quality according to the
Ministry of Health are coliform bacteria, such as Escherichia colli, clostridium perfringens
and Salmonella typhi (Julianto, 2022). The parameters used in this bacteriological
requirement are measured through the bacterial content of Escherichia colli. Escherichia colli
is a bacterium from the group of bacteria in the fecal group. Eschericia colli lives in the large
intestines of humans and warm-blooded animals. The presence of eschericia colli in water is
an indicator of human and animal fecal pollution, which means the risk of other types of
pathogens in the water that are dangerous if exposed to humans. For this reason, an
examination of Eschericia Colli must be carried out to find out whether water is safe to use
or not and the need to handle water safety (Salsabila, 2021).

The distance between the septic tank and the unqualified dug well (< 10 meters) can be a
factor in the presence of Escherichia coli bacteria. This is supported by research that has been
carried out in Klitih Village, Plandaan District, Jombang Regency in 2019. Based on the
results of the analysis, a value of P = 0.003 (p-value< 0.05) was obtained, so it can be
concluded that there is a relationship between the distance between the septic tank and the
content of Escherichia coli bacteria. From the results of the analysis, the RP value was 2,267
(95% CI: 1,150-4,469). Judging from the results of the RP, dug wells that have a distance
from the septic tank < 10 meters have a risk of being contaminated with Escherichia coli
bacteria 2,267 times greater than dug wells that have a distance from a qualified septic tank
(> 10 meters) (Mandasari, 2019).

East Lombok Regency is one of the districts in West Nusa Tengga Province. According to
data from the Central Statistics Agency in 2023, the people of East Lombok Regency who
use dug wells as a source of clean water are 17.8%. West Sakra District is one of the sub-
districts in East Lombok Regency consisting of 18 villages. This sub-district is included in
the work area of the Rensing Health Center, where most of the people use dug wells as a
source of water for drinking, bathing, cooking, washing, and so on. According to data from
the 2023 Rensing Health Center's annual report, the number of wells dug in West Sakra
District is 14,103 wells. Of the 18 villages in West Sakra District, the village that I will use in
the research is Rensing Bat Village which has 124 wells dug as many. This is based on the
recommendation of the Rensing Health Center because in the village almost all houses
already have septic tanks.

Based on data from the results of the 2024 Household Drinking Water Quality Surveillance
of the Rensing Health Center which was carried out on 15 residents' wells in Rensing Bat
Village related to the biological quality of dug well water with indicators of the presence of
eschericia colli bacteria . The results of surveys and lab tests carried out from 15 wells were
13 wells that contained Eschericia colli bacteria and 2 wells that did not contain Eschericia
colli bacteria. In addition, based on the data from the inspection results of the 2024 Rensing
Health Center dug wells in Rensing Bat Village, out of 15 wells, there are 10 wells that have
a distance of < 10 meters and 5 wells that have a distance of > 10 meters from the source of
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pollutants, such as septic tanks. After sampling was carried out in Rensing Bat Village, the
results of laboratory tests from 15 samples were taken and 13 water samples were positive for
the content of eschericia colli bacteria. The content of eschericia colli bacteria from the 13
houses has a variety of contents, including those that have a content of 1-15 CFU/100 ml, 16-
30 CFU/100 ml, and above 31 CFU/100 ml.

Based on an initial survey in Rensing Bat Village, West Sakra District which was carried out
on 10 residents who had dug wells. There were 4 residents who consumed water from dug
wells directly and 6 residents who consumed water by cooking it first. In addition, there are
cases caused by eschericia colli bacteria , namely diarrhea and skin diseases. Based on data
from the annual report of the Rensing Health Center in 2024, there will be 59 cases of
diarrhea and 23 cases of skin diseases in Rensing Bat Village.

METHOD
Tools and Materials

Based on the 2023 household drinking water quality surveillance guidebook, the tools and
materials used in testing drinking water samples for microbiological parameters (eschericia
colli) are as follows:

1. Compact Dry Eschericia Colli is a method of rapid detection of microbiological
contaminants. Compact dry EC is specialized for detecting E-coli and coliform bacteria
(Asyfiradayati, 2016).

The filter membrane is a unit of system that is sterile to be used as a water filter.

3. Colony counter is a tool that can be used to perform cell counts quickly and can be used
for low cell concentrations.

4. An incubator is a tool used to incubate bacteria creating an optimal environment for
bacterial growth.

5. A micropipette is a device used to move a liquid with a small volume, usually less than
1000 pl and in its use is more accurate than using a drip pipette. Micro pipette volume
uses microliter units and is available in sizes ranging from 1 to 1000 pl (Muslim, 2010)

6. A sterile syringe is a device used to draw 100 ml of sample water which is in the filter
membrane of the system, so that the existing sample water can come out quickly.

7. A bunsen burner is a laboratory tool used to produce flames for heating, combustion, or
sterilization in various chemical and biological experiments.

N

Water Sampling Procedure
The method of sampling water in the dug well according to SNI 6989.58:2008 is:

1. Turn on the bunsen burner or spirit burner.

2. Carefully rotate the mouth of the bottle over the heat for a few seconds until the entire
mouth of the bottle is heated evenly.

3. Open the production well water faucet and let the water run for 1 minute — 2 minutes
then put it in a container

4. Cap the bottle immediately after filling using a sterile cap.

Laboratory Testing Procedures

Based on the 2023 household drinking water quality surveillance guidebook related to testing
drinking water samples of microbiological parameters (eschericia colli), both the point of
access and the point of use using the same procedure, namely Preparation, testing and
incubation:
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Set up an incubator. Set the temperature to 35 £2°C

Set up compact dry EC (CD EC), Filter membrane system and syringe

Open the compact dry aluminum wrapper

Remove a number of compact dry discs as needed

Stick the sticker in the memorandum section of the disc

Install/connect the syringe and membrane filter system

Pour the homogenized water sample into the filter membrane (filter mouthpiece) to a

limit of 100 mL

8. One mililiters pipette (with a micropipette or sterile drip pipette) to moisten the surface
of the CD EC, by placing the CD EC on a flat surface, opening the plate cover, and then
dripping the water sample over the entire surface of the CD EC

9. Filter the remaining water sample (99 mL) by slowly pulling the syringe valve, until the
water sample is completely filtered.

10. Attach the filter from the mouthpiece (system filter membrane) to the surface of the CD
EC plate that has been moistened with 1 mL of sample (point 8), using sterile tweezers
(avoid bubbles). Reclose the EC CD.

11. Turn the plate upside down, then incubate at 35 + 2°C for 24 + 2 hours, by inserting the
EC CD into the incubator

12. Record storage time (sample incubation)

NoogkrwdPE

How to Count Bacterial Colonies

The following are the working instructions for using colony counters according to
(Aulanniam, 2012) :

Remove the EC CD from the incubator according to its incubation period standards
Connect the power outlet to the power source.

Switch on the appliance by pressing the ‘'ON' button.

Reset the calculation amount to a '0' number.

Place the EC CD containing the bacterial colonies to be counted on a table equipped with
a scale.

Mark the colony by pointing the pen at the scale table.

Count separate bacterial colonies (greenish-blue eschericia colli colonies).

View the colony with the help of a magnifying glass.

Switch off the appliance by pressing the 'OFF' button

abkrownE
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Data Analysis

Univariate analysis was carried out to dedefine the research variables by making frequencies
and distributions in the form of tables. Univariate analysis in this study was carried out on the
variables of septic tank distance and the biological quality of dug well water.

Bivariate analysis was performed using a statistical test (chi square p-value < a (the

commonly used significance value is 0.05). The results of the study are said to be related
between independent variables and dependent variables if the p-value is <0.05.

RESULTS AND DISCUSSION
Septic Tank Distance

Based on the Indonesian National Standard (SNI) 2398:2017, the safe distance between the
septic tank and the dug well is > 10 meters. Groundwater contamination by bacteria from
pollutant sources can reach a distance of 10 meters in the direction of groundwater flow. For
this reason, the construction of pump wells or dug wells must be at least 10 meters away from
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the source of bacteriological pollutants (Suyono, 2010). Based on the results of the
measurement with observation sheets and assisted by the roll meter measuring device, the
following results were obtained.

Table 1. Septic Tank Distance Frequency

Septic Tank Distance Frequency Presses
Eligible 16 29,1 %
Not Eligible 39 70,9 %
Total 55 100 %

Based on the table above, it can be seen that 16 houses with septic tank distance (>10 m) are
eligible and 39 houses (70.9%) are not eligible for septic tank space. The emergence of the
requirement of a distance of 10 meters between the well and the septic tank started from the
bacterium eschericia colli which is an anaerobic pathogen that usually has a life expectancy
of three days. Meanwhile, the speed of water flow in the soil is around 3 meters per day, so
the ideal distance between the septic tank and the well is 9 meters obtained from the result of
multiplying between 3 meters per day multiplied by 3 days. This figure was then increased to
10 meters after adding one meter as a safety distance. (Salsabila et al., 2019).

Biological Quality of Excavated Well Water

Based on the results of measurements with observation sheets and using the colony counter
tool , the following results were obtained.

Table 2. Frequency of Biological Quality of Excavated Well Water

Biological Quality of Excavated Well Water Frequency Presses
Eligible 12 21,8 %
Not Eligible 43 78,2 %
Total 55 100 %

Based on the table above, it can be seen that 12 houses that have the biological quality of dug
well water meet the requirements (0 CFU/100 ml) and houses that have the biological quality
of dug well water do not meet the requirements (>0 CFU/100 ml) as many as 43 houses
(78.2%)

Environmental technology researchers from the Indonesian Institute of Sciences (LIPI) stated
that in one gram of feces contains one billion infectious virus particles, which are able to
survive for several weeks at temperatures below 10 degrees Celsius. There are four
pathogenic microorganisms contained in feces, namely viruses, protozoa, worms, and
bacteria which are generally represented by Eschericia colli. Although the four
microorganisms are considered to be a source of drinking water pollution, generally the main
indicator is the presence of Eschericia colli bacteria. If no Eschericia colli bacteria are found,
then the water is microbiologically declared unpolluted (Salsabila et al., 2017.

Escherichia colli is an indicator of clean water quality bacteria because its presence in the
water indicates that it is contaminated by feces, which may also contain other pathogenic
enteric microorganisms. Eschericia colli bacteria in water are generally non-pathogenic
eschericia colli but sometimes pathogenic strains such as enterototoxins and eschericia colli
are also found that produce shiga-toxin (Enterohemoragi) (Rahayu et al., 2018).

Bivariate Analysis

The skins and seeds of agricultural products after the fruit is used by the food industry, are
often thrown away. In the last two decades, the use of agricultural waste has often been
researched for its function as an absorbent of dyes and harmful metals in waters. In addition
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to its abundant availability, low cost and wide distribution, agricultural waste can also reduce
solid waste that interferes with aesthetic value. The use of agricultural industrial waste as an
absorbent is caused by the existence of functional groups contained in it that can bind to dyes
or heavy metals.

Bivariate analysis was performed using a statistical test (chi square p-value < a (the
commonly used significance value is 0.05). The results of the study are said to be related
between independent variables and dependent variables if the p-value is <0.05. The bivariate
analysis in this study is to determine the relationship between the distance of the septic tank
and the biological quality of the dug well water.

Based on a bivariate analysis, the relationship between the distance of the septic tank and the
biological quality of dug well water in Rensing Village, West Sakra District in 2025 can be
seen in the following table.

Table3. Distance Analysis of Septic Tank with Biological Quality of Dug Well Water

Biological Quality of Excavated Well Water

SepticTank Distance Eligible Not Eligible _ Total pvalue
Eligible ! 9 16
(58.3 %) (20,9 %) (29.1 %)
— 5 34 39
Not Eligible (@17 %) (79.1%) (70.9 %) 0,027
o 12 43 55
(21.8 %) (78.2 %) (100 %)

Based on the table above, it shows that of the 12 houses that have the biological quality of
dug well water (0 CFU/100 ml), the septic tank distance (> 10 m) is 7 houses (58.3%) more
than the septic tank distance (<10 m) is not eligible as many as 5 houses (41.7%). Of the 43
houses that have the biological quality of dug well water that is not qualified (>0 CFU/100
ml), there are 9 houses (20.9%) where the septic tank distance (> 10m) is less qualified than
the septic tank distance (<10 m) is not eligible, namely 34 houses (79.1%).

From the results of the Chi-square test (Fisher's Exact Test), it was found that p value =
0.027 (P = <0.05), then HO was rejected and Ha was accepted so that it can be concluded that
there is a relationship between the distance of the septic tank and the biological quality of the
dug well water in Rensing Bat Village, West Sakra District.

The Relationship between Septic Tank Distance and Biological Quality of Dug Well
Water

Distance according to the Great Dictionary of the Indonesian Language is the space between
two objects or places. In the context of septic tank spacing, spacing refers to the safe distance
that must exist between the septic tank line and the water source to prevent pollution. This
distance is important to ensure that groundwater or surface water is not contaminated by
wastewater that could cause health risks.

The distance of septic tanks that are not qualified is influenced by the availability of land in
Rensing Bat Village. Land availability is the amount and area of land available for various
needs, such as settlements, agriculture, industry, and infrastructure. In the context of
sanitation and the environment, land availability refers to the space that can be used for the
construction of sewage treatment facilities, including septic tanks and wastewater treatment
systems.

In addition, the distance of the septic tank is also affected by the soil permeability in Rensing
Bat Village. Soil permeability is one of the physical properties of soil that plays an important
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role in the process of water flow through the soil, which is very relevant in agricultural
irrigation management. The level of soil permeability affects the speed and amount of water
that is able to penetrate into the soil, thus affecting the availability of water for plants (Foth,
1990). Sandy soils tend to have larger pore spaces and better drainage, which results in high
permeability (Brady & Weil, 2002). In contrast, clay soils with smaller pores and high
cohesion have lower permeability, so water moves more slowly (Lal & Shukla, 2004). This
factor has a relationship with the determination of septic tank spacing, as soil permeability
affects how quickly wastewater from septic tanks can seep into the soil and potentially
contaminate groundwater sources.

Soil elevation or land elevation can affect the direction and speed of groundwater flow, which
in turn impacts the risk of contamination between septic tanks and dug wells. In general,
groundwater flows from areas with higher elevations to lower areas. Therefore, if the septic
tank is located at a higher position than the dug well, there is a high chance that contaminants
from the septic tank can seep and flow into the dug well, increasing the risk of contamination
(Sapulete, M. R., 2010).

In addition, the slope of the land also plays an important role. On land with a sharp slope,
surface water flow and water infiltration into the soil can occur more quickly, which can
accelerate the movement of contaminants from the septic tank to the dug well. On the other
hand, on flat land, the flow of groundwater may be slower, but the risk of contamination
remains if the distance between the septic tank and the dug well is inadequate (Sapulete, M.
R., 2010).

The 12 houses that have the biological quality of dug well water (0 CFU/100 ml), the septic
tank distance (> 10 m) is 7 houses (58.3%) more than <5 houses (41.7%) are not eligible Of
the 43 houses that have the biological quality of dug well water that is not qualified (>0
CFU/100 ml), there are 9 houses (20.9%) where the septic tank distance (> 10m) is less
qualified than the septic tank distance (<10 m) is not eligible, namely 34 houses (79.1%).

The results of the study showed that 5 (five) houses with septic tank spacing (<10 m) were
not eligible but the biological quality of the dug well water was qualified (0 CFU/100 ml) due
to factors such as the construction of dug wells that have met the Indonesian National
Standard (SNI) 03-2916-1992 concerning Specifications of Dug Wells for Clean Water
Sources suggests that dug wells should have waterproof walls to a depth of at least 3 meters
to prevent infiltration contaminants from the soil surface. In addition, the septic tank factor
meets the Indonesian National Standard (SNI) 2398:2017 concerning Procedures for Planning
Septic Tanks with Advanced Treatment, the septic tank must meet the structural requirements
and be waterproof. The building materials used, such as reinforced concrete, must be able to
resist acids and not allow wastewater to seep out. In addition, the pipe connection between
the septic tank and the advanced treatment system must also be watertight. On the other hand,
9 (nine) houses with septic tank spacing (= 10 m) were eligible, but the biological quality of
dug well water was not qualified (>0 CFU/100 ml) due to the construction of dug wells that
did not meet the Indonesian National Standard (SNI) 03-2916-1992 and septic tanks that did
not meet the Indonesian National Standard (SNI) 2398:2017.

From the results of the Chi-square test, it was found that p value = 0.028 (P = <0.05), then
HO was rejected and Ha was accepted so that it can be concluded that there is a relationship
between the distance of the septic tank and the biological quality of the dug well water in
Rensing Bat Village, West Sakra District.

The results of this study are in line with the research (Sapulete, M. R., 2010) on the distance
between dug wells and septic tanks or sewage storage pits that meet health requirements as
many as 5 dug wells (17%), still from the results of laboratory examinations on
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bacteriological quality, the 5 dug wells also contain eschericia colli that exceed the maximum
allowable rate. According to this study, in addition to the distance from the dug well, other
conditions that must be met to obtain clean water (drinking and washing) are the wall
structure (plastered concrete) and the floor of the dug well and the wastewater disposal
system (SPAL). Based on the results of the statistical analysis carried out, there was a very
significant relationship (at 0=0.05; p=0.039) between the distance between the well and the
septic tank or sewage storage hole with eschericia colli content.

Based on research conducted by (Mandasari, 2019). Of the 30 respondents surveyed, 18
(60%) were < 10 meters away from the dug well. Meanwhile, 12 (40%) wells dug have a
distance of > 10 meters that are qualified. Of the 30 respondents who were examined for the
content of Escherichia coli bacteria in the dug well in Klitih Village, Plandaan District,
Jombang Regency, there were 22 (73.3%) wells with Escherichia coli bacteria content that
did not meet the requirements (>0 CFU/100ml). Meanwhile, 8 (26.7%) wells with
Escherichia coli bacteria content were eligible (0 CFU/100ml). According to this study, from
6 respoden, there was a distance between the dug well and the Septic tank was not eligible
but there was no Escherichia coli bacteria content of 1 (5.6%). Meanwhile, the distance
between the dug well and the Septic tank is eligible, but there is still a content of Escherichia
coli bacteria amounting to 5 (41.7%). Dug wells that are far from the Septic tank are eligible
but there is still a content of Escherichia coli bacteria because the location of the soil
between the septic tanks is higher than the dug well, and besides that pollution can also come
from the location of the dug well adjacent to the cattle pen or adjacent to the river. Based on
the results of the analysis, a value of P = 0.003 (p-value< 0.05) was obtained, so it can be
concluded that there is a relationship between the distance between the septic tank and the
content of Escherichia coli bacteria.

This study is different from previous research that examined more physical and chemical
parameters of well water, this study specifically analyzes the impact of septic tank spacing on
biological parameters, such as the content of Escherichia coli bacteria. Not only does the
study consider the horizontal distance between the septic tank and the dug well, it also
explores the effect of differences in soil elevation and soil permeability on the spread of
biological contamination, an aspect that has not been widely discussed in previous studies.

CONCLUSION

Most of the septic tank distances were not qualified (<10 m) i.e. 39 houses (70.9%) of the 55
houses studied. Most of the biological quality of dug well water was not qualified (>0
CFU/100 ml) i.e. 43 houses (78.2%) of the 55 houses studied. There was a relationship
between the distance of the septic tank and the biological quality of the dug well water in
Rensing Bat Village, West Sakra District with a p value = 0.027<0.05. It is recommended to
the head of the Rensing Health Center to assign environmental health workers to intensify
counseling activities on the safe distance of septic tanks to dug wells with a distance of > 10
m and cook water before consumption in order to break the chain of water-transmitted
diseases. Proper management of the septic tank distance is essential to prevent negative
impacts on water quality and to protect public health and the environment.

RECOMMENDATIONS

Based on the conclusion that there is a significant relationship between the distance of the
septic tank and the biological quality of the water of the dug well in Rensing Bat Village,
West Sakra District, it is recommended to the head of Rensing Bat Village to convey to the
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community to cook water before consumption in order to break the chain of water-
transmitted diseases.
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