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1.Introduction
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ABSTRACT Currently, the need for clean water which is a vital source for people’s lives has not
been fully met for all Indonesians, including the mountain farming community, Jajar Village,
Gandusari District, Trenggalek Regency. So far, the mountain farming community members of
Jajar Village have used mountain water for household needs where cloudy and unstable water
conditions are a problem that must be faced. If this problem continues, it will lead to serious
health problems and social conflicts in the community. Therefore, through community service
activities, we made a practical clean water treatment tool, with easily obtained materials, that
can be implemented in hilly areas such as in Jajar Village, Gandusari District, Trenggalek Regency.
The filtration system used is an upflow and downflow system where the water undergoes a
filtration process twice in the material that has been selected and arranged in a systematic way.
The materials used are available and easy to obtain in Jajar Village, so that people can discover
easily about the benefits of these materials. After making a water filtration system with the
community, then physical testing is conducted on the quality of the water produced. From the
test results of the effectiveness of the implementation of clean water treatment technology
applied to mountain farmers in Jajar Village, it shows that in general the filtered water has met
the physical requirements for the level of turbidity, taste, and smell, as well as the quantity and
continuity of water are always available when needed.

© The Journal 2022. This article is distributed under a Creative Commons Attribution-ShareAlike 4.0 International license.

settlement must be readily-available in terms of the
availability of water in sufficient quantities to meet

Water is an important element in human life that
must be fulfilled, even water can show a wider role in
maintaining life and social unity.>? The World Health
Organization (WHO) estimates that 1 billion people
in the world do not have access to safe drinking
water and 3.4 million people die each year from
water-related diseases. In meeting the daily needs,
the average human needs a minimum of 3-5 liters of
clean water per day for drinking and 50 liters of water
for cooking, bathing, and sanitation.? Clean waterina
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daily needs, water quality must meet standards, and
continuity in the sense that water is always available
when needed.**

According to data from the Kimpraswil
Department in the National Action Plan Study for the
Clean Water Sector, 61% of Indonesians do not have
access to clean water. Jajar Village is a village that is
included in Gandusari District, Trenggalek Regency,
East Java, Indonesia.® Jajar Village, especially
Dukuh Ngasinan is an area that has hilly contours
and rocky soil, which makes it difficult for people
in Jajar Village to drill groundwater as a source of
clean water for residents. As a result, residents only
rely on water sourced from the mountains with
cloudy water quality and the discharge is always
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Figure 1. Research flow chart.

changing depending on the season. Based on the
requirements for the provision of clean water,
the water used by the community in Jajar Village
does not meet the standards in terms of quality,
quantity, nor continuity.”® If the problem is allowed
to continue, there will be serious health problems
and social conflicts in the community. Therefore,
through community service activities, we had the
goal of making a practical clean water treatment tool
and assessing how effective the tool’s testing results.
The test was done by taking into account the physical
requirements in accordance with the Regulation of
the Minister of Health of the Republic of Indonesia
Number 32 of 2017, with parameters such as the
level of turbidity, taste, and odor.

2.Methods

The
Village, Gandusari District, Trenggalek Regency,
East Java with a time of seven months of research.

research location was conducted in Jajar

The research method started with a survey and
identification of problems, formulating problem
solutions, determining standard parameters of water

media standards, making clean water processing
technology with filtration systems, and testing the
tool’s effectiveness. The research flow chart can be
seen in Figure 1.

The first stage began with a survey and problem
exploration. At this stage, the problems experienced
by mountain farmers in Jajar Village were explored.
Then from all the problems found in the early stages,
priority problems experienced by residents were
considered and raised and then the solution was
formulated. The next step was to determine the
standard parameters of the water media, referring
to the Regulation of the Minister of Health of the
Republic of Indonesia Number 32 of 2017, with
parameters such as the level of turbidity, taste,
and smell. In addition, the standards of quantity
and continuity of the water produced were also
a consideration in conducting this research. The
determination process was done by categorizing
the 5 water quality parameters with the Likert
scale such as: SS (Strongly agree), S (Agree), R
(doubtful), TS (disagree), and STS (Strongly disagree).
Moreover, water quality parameters in testing the
tool effectiveness are including: 1) The quality of the
resulting water clarity is very good; 2) The filtered
water is odorless; 3) The filtered water is tasteless;
4) The water quantity is sufficient to meet the needs
of the residents; and 5) Water continuity available
when needed.

After determining the standard parameters of
the water media, the next step was to design and
manufacture the technology for processing clean
water filtration systems.® The design results used
can be seen in Figure 2. The clean water treatment
technology of this filtration system uses filter media
such as bricks, large stones, medium stones, small
stones, gravel, and sand.

The filtration system uses an upflow (flow
direction from bottom to top) and a downflow (flow
direction from top to bottom) filtration system. Based
on Figure 2, in the first reservoir the filtration system
used is an upflow filtration system with filter media
in the form of bricks, large stones, medium stones,
small stones, gravel, and sand. The second reservoir
uses a downflow filtration system with filter media
in the form of bricks, large stones, medium stones,
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Figure 3. The results of the installation of the filtration system clean water treatment technology.

small stones, gravel, and charcoal. The third reservoir
is a container for water that has been filtered in
clear conditions and is ready to be distributed to the
desired place. After the manufacturing process is
complete, then we proceeded with installation in a
predetermined place as shown in Figure 3.

The last stage was to test the tool effectiveness.
Testing the tool effectiveness was done using a
sampling technique (probability sampling), where
every community member in Jajar Village was
randomly selected to be arespondent in the sampling
process.’® In calculating the number of samples,
the following data are used: the population in Jajar
Village is 2,959 people, the bound of error or the
highest sampling error is not more than 5%, and the
confidence level used was 95%. By using Equation 1,

it can be calculated for the number of samples taken
as many as 353 samples.

NxPxQ

"“IN-—DxD+ PxQ

Calculation of the number of samples:

N =2959

B=5%=0.05

P = Q0.5 (Moderate estimate of proportion, if
population proportion is unknown)

D = B2/4 (to estimate the percentage at the
95% confidence level)

= (0,052 / 4) = 0,000625
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(®)

Figure 4. Comparison of water yield before and after filtration using clean water treatment technology.
(4.a) The water before filtration. (4.b) The water after filtration.

Table 1. Water quality parameters in testing the tool effectiveness (%).

No Parameter SS S R TS STS
1 The quality of the resulting water clarity is very good 96 4 0 0 0
2 The filtered water is odorless 98 2 0 0 0
3 Theffiltered water is tasteless 97 3 0 0 0
4 The water quantity is sufficient to meet the needs of the 98 2 0 0 0

residents
5 Water continuity available when needed 96 4 0 0 0

Table 2. The level of public understanding of the criteria for clean water and how to treat clean water before consumption.

. o Knowing how to treat clean water
Knowing about clean water criteria

Description well before consumption
Yes No No Answer Yes No No Answer
Respondent (soul) 347 6 0 0 353 0
Percentage (%) 98 2 0 0 100 0

water treatment equipment in this study was
measured based on five assessment parameters. The
studyresultsare showninTable 1,and the comparison
results of water before and after filtration are shown
The effectiveness level of the test results of clean in Figure 4.

3. Results

3.1 Tool effectiveness
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Table 3. The level of public understanding of the consequences caused by consuming water that is not/less appropriate.

Knowing the Consequences Caused by Consuming

Description Inappropriate/Inadequate Water
Yes No No Answer
Respondent (soul) 349 4 0
Percentage (%) 99 1 0

3.2 The level of understanding about clean water

The level of community understanding in Jajar
Village about clean water in this study was measured
based on three assessment parameters. The study
results are shown in Tables 2 and 3.

4, Discussion

The provision of clean water infrastructure is very
important in supporting the sustainability of the
community in a settlement. Clean water is no longer
an item that is available in abundance and freely
used, but has become a scarce economic commodity
that requires proper management.'* 12 Based on the
effectiveness results of testing clean water treatment
equipment, it found that 96% of respondents strongly
agreed that the quality of the water clarity produced
was very good, while 4% of respondents agreed that
the water quality was good.

Then, based on other parameters, 98% of
respondents stated that the filtered water was
odorless and 97% of respondents stated that the
filtered water had no taste. In general, the filtered
water obtained shows good quality that meets the
physical requirements for the level of turbidity,
taste, and odor in accordance with the Regulation of
the Minister of Health of the Republic of Indonesia
Number 32 of 2017. By fulfilling these physical quality
requirements, it shows that the quality of the filtered
water can prevent the emergence of suspended
solids such as fine sediment, clay, and organic matter
which are potential sources of particulates and pose
health risks.®

Furthermore, as many as 98% of respondents
strongly agree that the water quantity produced is
sufficient for the needs of the residents, and 96%
of respondents strongly agree that the continuity
of water is always available when needed, so that

the use of clean water for the daily needs of the
mountain farmers of Jajar Village can be maintained
and fulfilled.

Based on the understanding level of the
community in Jajar Village about clean water, the
results showed as many as 347 respondents or
98% of respondents knew about what is meant by
clean water based on the criteria of "knowing" if
one considers: odorless-tasteless-colorless or "don't
know" if unable to mention one of the criteria for
clean water. Meanwhile, only 6 respondents or 2% of
respondents answered that they did not know about
the criteria for clean water. Furthermore, to find out
the community's understanding of how to treat clean
water well before consumption, the results showed
that 100% of respondents did not know about how
to treat clean water before consumption, based on
the criteria of "knowing" if one considers: filtered
and deposited using filter media such as stone brick,
large stone, medium size stone, small stone, gravel,
and sand and use upflow and downflow filtration
systems.

Based on these data, the level of public
understanding of the criteria for clean water is quite
good, but it is necessary to better understand how
to treat water properly before consumption.#1>
Subsequent research was conducted to find out
about the level of public understanding of the
consequences caused by consuming water that
is not / less feasible. Based on the study results as
many as 349 respondents or 99% of respondents
answered "know" the consequences and as many
as 4 respondents or 1% of respondents answered
"don't know". The criterion of "knowing" is if
the respondent can mention: the occurrence of
skin diseases, dysentery, diarrhea, and others in
humans who consume the water that is not properly
treated.
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5. Conclusions

The implementation effectiveness level of the clean
water treatment technology applied to mountain
farmers in Jajar Village, Gandusari District shows
that in general the filtered water has met the
physical requirements for the level of turbidity,
taste, and smell. By fulfilling these physical quality
requirements, it shows that the filtered water quality
can prevent the emergence of suspended solids such
as fine sediment, clay, and organic matter which are
potential sources of particulates and pose health
risks. Then, as a result, the water quantity produced
in general is sufficient for the needs of the residents
and continuity of water is always available when
needed.
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