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Abstract. Clean water is vital needs for life. Societies, in six villages in Benjeng Sub-
District, Gresik, Indonesia, were difficult to obtain clean water moreover in dry season.
Therefore, the aims of this study are getting the depiction about the availability of clean
water and the problem in the location of the research. This study was conducted by
survey, laboratories analysis, and interview. The researchers conducted the survey in
several locations of water resources. The researchers interviewed government officials
and the society in these areas of the study. The research result shows that the society use
lake water and water resource as clean water which is used for their needs. The main
problem which is faced by the society is the availability of clean water that has not been
full filled in dry season. Generally, well-water is available in year-round but, well-water
sources are only found in few research locations. There are less than 30% who could
consume well-water from the total of society in each village. Then, lake water is not
almost available in summer season, especially in long summer. The problem is not only
water quantity but also water quality which has not met the requirement of water quality.
It was showed from several parameters in physics, chemistry and biology. Those all
parameters are exceed the maximum limit of clean water standard based on Regulation of
the Minister of Health of the Republic of Indonesia Number 32 of 2017. TDS is a
parameter which has not met the parameters which have not met the requirements were
TDS, turbidity, color, surfactant, organic matter, E. coli, and total coliform. As
consequently, well-water and lake water are needed to treat before the society consumes
that water.
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1 Introduction

Human needs clean water to fulfill their sanitation hygiene, such as bathing, toothbrushes,
washing food and utensils, clothing and drinking. The requirements of clean water are
regulated in the Regulation of the Minister of Health of the Republic of Indonesia Number 32
of 2017. Clean water is a component to keep human survival and each person needs 36.225
liters/day/person [1]. Relating to water supply, there are not all of regions could provide water
quantities which meet with all of the people needs. Hispanic communities in the United States
experience lack of water due to climate change [2]. In addition to adequate clean water, water
quality also becomes important issue. The societies in several places doubt water quality
which they consume, like in the Inuit Society in Northern Canada [3]. People should know the
water quality which they consume. Society's perception is different with the fact of water
quality and it causes inappropriate water treatment before the society consume it [4][5].
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Society's perception to water quality which they consume affects household scale water
treatment by the society [6].

The administrative areas in Benjeng are divided into 23 villages and six villages of
Benjeng Areas have difficulty get clean water in the summer. Those villages are Metatu,
Jatirembe, Jogodalu, Klampok, Sirnoboyo and Kalipadang Villages. Besides water
availability in societies’ villages, they also complained water quality. Based on clean water
regulated, there are few parameters requirements; physics, chemistry and biology. The society
uses clean water sources which pottentially contain contaminants and it endanger the health of
living things that consume them [7][8]. Therefore, it is very important to identify the clean
water parameters which are used by the society in these areas. Identifying the parameters of
clean water was very important to determine the right processing method [6]. Researchers can
conduct several methods to increase water quality, such as filtration, coagulation flocculation,
ion exchangers, reverse osmosis, adsorption, and membranes [9][10][11][12][13][14][15]. In
research locations, the selection of water treatment method to treat clear water is appropriate
with parameter content but it has not meet requirement of clean water. Relating to water
availability and water quality, several researchers have conducted this research.

Nanhidayah and Purnomo explained that the availability of clean water for the people of
Metatu Village and Kalipadang Village was still limited. The main water source in Metatu
Village is water lake and the main water source in Kalipadang village is well-water [16]. This
research was explaining clean water availability two villages; Metatu and Kalipadang Village,
but this research has not been able to explain clean water availability in six villages that have
problems with limited clean water. Nanhidayah and Purnomo also explained that lake water
has clear color, hard, organic matter content and the total coliform were quite high, but it has
not explained the parameter levels. Because of it, it was really interesting to conduct further
research about clean water availability in six villages that have limited clean water supply. In
addition, the content of water contaminants and their levels are also important and interesting
to learn since water is a vital requirement for humans.

2 Methods

2.1 Location of Research and Survey

This research was conducted in six villages in Benjeng Sub-District, Gresik, Indonesia on
August 2018 until January 2019. Figure 1 presents research location. Survey activities include
observation of water sources location, interview the related stakeholders, and take water
samples. The related stakeholders refer to employees of public works in the field of clean
water, sub-district employees, village officials, administrators of the Drinking Water Users
Association and the Community.

2.2 Taking Water Samples

The aims of taking water samples were to know the physical, chemical and biological
characteristics of the water which is used by the society. In this study, the researchers took six
water samples, such as 3 lake water samples and 3 well-water samples. Those three lake water
samples were T1 sample: taken from Metatu Lake (coordinate point E = 112°29'55.49 "and S
= 07°13'05.54"), T2 sample: Jatirembe Lake (coordinate point E = 112°3021.73 "and S =
07°11 '24.73 ™), and T3 sample: Paras Lake, Sinorboyo (coordinate points E = 112°29'44.93"



and S = 07°15'13.46 "). While, three well-water samples, S1 sample was taken from a bore
well with a depth of 50 m in Jogodalu Village (coordinate point E = 112°29'40.78 "and S =
07°12'44.34"), S2 sample was from 100 m depth well in Klampok Village (coordinate points E
=112°35'19.94 "and S = 07°06"28.94") and sample S3 was from wells 8m deep in Kalipadang
Village (coordinate points E = 112°28'53.38 "and S = 07°1524.66").
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Fig. 1. Location of Metatu, Jatirembe, Jogodalu, Klampok, Sirnoboyo and Kalipadang Villages (blue).
2.3 Analysis of Clean Water Parameters

Water samples analysis include 18 clean water parameters based on Minister of Health
Regulation of the Republic of Indonesia number 32 of 2017, namely six physical parameters,
10 chemical parameters and 2 biological parameters. Physical parameters include smell (SNI
01-3554-2006), taste (SNI 06-3554-2006), temperature (SNI 06-6989.23-2005), TDS (SNI 06-
6989.27-2005), turbidity (SNI 06-6989.25 -2005), and colors (SNI 6989.80: 2011). Chemical
parameters consist of pH (SNI 06-6989.11-2004), Fe (SNI 6989.4-2009), F (SNI 06-6989.29-
2005), CaCO3 (SNI 06-6989.12-2004), Mn (SNI 6989.5-2009), nitrate (SNI 6989.79: 2011),
nitrite (SNI 06-6989.9-2005), CN (EI 36,177 (Spectrophotometry)), surfactants (SNI 06-
6989.51-2005) and total organic substances (SNI 06-6989.22-2004). Biological parameters
were E. Coli (SNI ISO 9308-1: 2010) and total coliform (SNI ISO 9308-1: 2010).

3 Result and Discussion

3.1 Supply of Clean Water

The society uses lake water and well-water to meet clean water needs. Table 1 presents
the number of lake in each village.

Table 1. Lakes at the research location
Village Lake Numbers
Metatu 4




Jogodalu
Jatirembe

Klampok
Sirnoboyo
Kalipadang

W WA B

Most of these lakes experience drought in summer while the wells are only found in small
number in these areas. People can use well-water were less than 30% in each village because
the difficulty of getting ground water was the cause of the community using well water. The
society can obtain ground water after digging 8 meters or more from the depth of the soil
because the soil was dominated by clay which has quite high impermeability to water [17].
Impermeability can cause of rainwater to be retained and it will difficult to seep into the soil
and the water becomes groundwater source.

3.2 Available Water Quality

Clean water sources are lake water and well-water but both of these sources have different
quality. The reader can read the data of availability of water quality in parameters of water
samples which is presented in Table 2. Furthermore, clean water has several varying qualities,
but generally, it has not met the requirements of clean water, especially for TDS, organic
matter, E. coli and total coliform parameters.

Table 2. Physical, chemical and biological parameters of Lake (T) and Well-Water (S) samples

Parameters Samples
T1 T2 T3 S1 S2 S3 Max Unit
Limit*
Physical
Smell No Smell No Smell No Smell No Smell No Smell No Smell No Smell -
Taste Normal Normal Normal Normal Normal Normal Normal -
Temperature 253 252 24.9 25 25.1 24.9 Water °C
Temp. £3
TDS 893 288 378 835 2660 1109 1000 mg/L
Turbidity 325 28.9 13.7 3.01 1.14 0.77 25 NTU
Color 63.3 92.6 8.8 0.4 59.1 0.4 50 Pt/Co
Chemical
pH 8.02 8.63 8.06 7.43 8.02 7.29 6.5-8.5 pH unit
Fe 0.12 0.13 0.09 0.06 0.12 0.03 1 mg/L
F 1.06 0.56 1.12 0.7 0.62 0.64 1.5 mg/L
CaCOs3 124 128 144 418 160 300 500 mg/L
Mn 0.01 0.01 <0.006 0.11 0.07 <0.006 0.5 mg/L
Nitrate 0.96 0.103 <0.04 0.19 <0.04 5.5 10 mg/L
Nitrite 0.019 0.01 <0.01 0.027 0.19 0.047 1 mg/L
CN <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.1 mg/L
Surfactant <0.05 0.3 0.1 <0.05 0.064 0.14 0.05 mg/L
Organic Matter 20.5 18 <43 14.2 21.3 <43 10 Mg/L
Biology
E.Coli 1 0 21 0 81 10 0 Col./100
mL
T.coliform 68 24 93 256 120 141 50 Col./100
mL

Source: Minister of Health of the Republic of Indonesia Number 32 of 2017.

Table 2 shows that lake water varies in quality, but generally do not meet clean water
requirements, especially for turbidity, color, organic matter, E. coli and total coliform
parameters. Furthermore, well water also varies in quality, but in general also does not meet



clean water requirements, especially for the parameters of TDS, organic matter, E. coli and
total coliform.

3.3 Problems Faced by the Society

The limited access to get clean water in summer is a problem which is faced by the
society. Even though, the government had made 4 wells centrally but it was only a well
centralized which has good quality to consume and use. The deep of centralized well is50
meters which is located in Jogodalu Village. In table 2, Jogodalu well-water sample (S1) has
good physical parameters but the organic matter contain and total coliform are quite high. This
fact prove that there was a mismatch between society’s perception and the actual of water
condition [6][18]. Centralized well-water in Klampok Village (S2 sample) has bad condition
based on society’s perception. This was accordance with the actual water parameters because
TDS, color, organic matter, E.coli, and total coliform have high parameters. Bad perception
made other society to be reluctant to use well-water during dry season. Similar condition is
also happened in some communities around centralized well-water in Sirnoboyo and
Kalipadang Villages who reluctant to use a kind of centralized well water to meet their clean
water needs. The society must conduct water treatment to make well-water quality like Table
2 before they use it as their needs. Table 2 showed that all of water samples have not met the
standard of clean water [19]. From that explanation, the researchers and the society knew that
both lake water and well-water needed to be processed before the society use lake water and
well-water for their daily life.

Coagulation of flocculation and filtration method can use to treat lake water [13], [15].
The researchers used these methods because water lake parameters have not met requirement
of clean water, such as turbidity, color, organic matter, E. coli, and total coliform. Although
the filtration and flocculation coagulation process are able to reduce contain of E.coli and total
coliform, but if the content of biological pollutant is quite high, the researchers can add water
disinfectants, namely calcium hypochlorite (Ca(ClO),). Both methods were effective enough if
those methods apply to treat lake water and well-water which do not contain high total
dissolve solid (TDS). Reverse osmosis and membranes can be used as processing methods to
reduce high TDS (S2 samples) but these methods need more investment costs and more
complicated than coagulation and filtration methods.

4 Conclusion

The society used lake water and well-water to meet their clean water needs which could
only be met during rainy season. In dry season, clean water was only available from well-
water and few small lakes which still leaved their water. Generally, well-water was available
throughout the year, but there were less than 30% from the total population for each village
who could consume well-water. The cause was the society was difficult to find ground water
sources in this area. Furthermore, centralized wells were made by local have bad water quality
according to society' perception and actual condition. The result of laboratory analysis showed
that the physical, chemical, and biological parameters of lake water and well-water have not
met the requirements of clean water based on the Regulation of the Minister of Health of the
Republic of Indonesia Number 32 of 2017. The use of lake water and well-water required
treatment before both of water sources were consumed. Lake water and well-water which did
not contain high TDS could be processed using filtration and flocculation coagulation



methods. Well-water which contained high TDS could be processed using reverse osmosis and
membrane methods.
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