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ABSTRACT

The study aimed to know, and get a picture of the condition of groundwater quality in the area of Ciracas Urban
Sub-District, Ciracas District, East Jakarta, Indonesia. Besides, to know the groundwater in the residential area of
Ciracas Sub-district, East Jakarta has been contaminated or not based on Permenkes RI's clean water quality
standard. N0.416 / Menkes / per / 1X/1990. This is a descriptive study based on laboratory analyses. To determine
groundwater samples in the study area, we used a sampling technique based on settlement density. The results of
the study exhibited that the condition of ground water quality in the study area, according to the physical quality
parameters, was odorless. Total dissolved solids (TDS) ranged from 489.1 mg L™ to 298.2 mg L"%; turbidity ranged
from 0.30 to 45.08 NTU. Unwelcome, temperature was 30 °C, color ranged between 4 and 13 TCU. Chemical
quality of iron (Fe) ranged from 1600 MPN / 100 mL, while total bacterial coliform content was allowed at 50
MPN /100 mL. This means that groundwater in Ciracas Urban Sub-District, Ciracas District, East Jakarta can not
be used as a source of clean water.
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INTRODUCTION

Water is a very essential resource for living things to meet daily needs, agricultural needs, fishing and other needs.
Water, which is universal or comprehensive in every aspect of life, is an increasingly valuable resource, both in
terms of quality and quantity (Sudarmaji et al. 2016). Water is the most important compound in human life.
Almost 85% of our body contains water, the higher our activity level, the more levels of water needs. Starting
from small things, such as drinking water to quench thirst to a water wheel that is used as a producer of electrical
energy. In terms of its existence, there are various types of water (Permean Sebayang et al. 2015). Water quality
is defined using the physical, chemical, and biological conditions that can affect the availability of water for
human life, industrial, agriculture, recreation and other water uses (Chay Asdak 2014; Omidi & Shariati 2021;
Fatih Ali et al. 2021; Heidari et al. 2022; Abdulkareem Hussein et al. 2022). Furthermore, Hefni Effendi (2003)
explained the same theory that water quality is the nature of water in the content of living substances, energy, or
other components in water. Water quality is expressed in several parameters, namely physical parameters
(turbidity temperature, dissolved solids and some of them), and chemical parameters (pH, oxygen dissolved,
directors, metal content, and some). The standard for clean water or water to meet daily needs is determined based
on the Regulation of the Minister of Health of the Republic of Indonesia No.416/Menkes/Per/1X/1990 concerning
requirements and monitoring of water quality. According to Giriet et al. (2018), understanding the effect of land
use on water quality is essential for sustainable water management. Regions with high population density and
dominated by arable land can reduce the quality of river water, however, if an area has sufficient forest area it will
reduce pollution in river. Air quality is an important aspect of integrated environmental management and
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sustainable development, namely by ensuring the demand for water is met with the availability of water. Demand
for water needs should ensure that water quality is suitable for human and ecological needs (Srebotnjak et al.
2012). The quality of surface water and groundwater can be identified from its physical, chemical and biological

parameters (Loukas 2010).

Table 1. Clean water quality standards according to the Regulation of the Minister of Health of the Republic of
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Indonesia Number: 416/MENKES/PER/IX/1990 Date: 3 September 1990.

Maximum level

No Parameter unit information
allowed
A. | PHYSICS
1. Smell - - No smell
2. Amount of dissolved solids | mg L* 1500
(TDS) Scale
3. Turbidity NTU 25 No smell
4. flavor - -
temperature °C
5. color Scale Air temperature
6. NTU 3°C
50
B. | Chemistry
1. | Mercury mgL? | 0.001
2. | Arsenic mgL? | 0.05
3. | Iron mg L? 1.0
4. | Fluoride mg Lt 15
5. | Cadmium mgL* | 0.005
6. | Hardness (CaCOs) mg L? | 500
7. | Chloride mg Lt 600
8. | Chromium, val.6 mgL? | 0.05
9. Manganese mg L*? 0.5
10. | Nitrate, as N mg L? 10
11. | Nitrite, as N mg L? 1.0
12. | pH - 6.5-9.0 This is the minimum and maximum limits, especially for
rainwater with a minimum pH 5.5
Selenium
13. | Zinc mgL! | 0.01
Cyanide
14. | Sulfate mg L*? 15
15. | Lead mgL! | 01
16. mg Lt | 400
17. mgL? | 0.05
C. | Organic Chemistry
1. | Aidrin dan Diedrin mg L? | 0.0007
2. | Benzene mgL? | 0.01
3. | Benzo (a) pyrene mg L | 0.00001
4. Chlordane (total isomer) mg L*? 0.007
Chloroform
5. 24D mg L*? 0.03
6. DDT mg L*? 0.10
7. | Detergent mg L | 0.03
8. | 1,2 Disclorocthane mgL! | 05
9. | 1,1 Disclorocthene mgL? | 0.01
10. | Heptachlor and Heptachlor | mg L? 0.0003
11. | epoxide mgL? | 0.003
12. | Hexachlorobenzene mg L? 0.00001
13. | Gamma-HCH (Lindane) mgL? | 0.04
14. | Methoxychlor mgL? | 0.10
15. | Pentachlorophenol mg Lt 0.01
16. | Pesticide Total mg L*? 0.10
17. | 2,4,6 urichlorophenol mg L*? 0.01
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18. | Organic Substances mg L* 10
(KMnOy)
D. | Micro Biology
Total coliforms (MPN) amount | 50 Not piped water
/100
mL
Piped water
amount | 10
Radioactivity /100
1. Alpha Activity mL
(Gross Alpha Activity) BgL* 0.1
2. Beta Activity
(Gross Beta Activity) BgL* 0.1

Source: http://www.pppl.depkes.go.id/_asset/_regulation/53_permenkes% 2042.

Ciracas sub-district is one of five sub-districts in the Ciracas district, East Jakarta (Administrative City). It has
very dense settlements. Therefore, the distance between one house and another is very close, or not far apart. In
addition, the environmental conditions of the residential areas look dirty. Very dense settlements have caused
residents to build household waste disposal sites and septic tanks close to clean water sources. Some of the sources
of clean water used by residents in the Ciracas Sub-District are obtained from the Drinking Water Company
(PAM) and some use ground water. The residents whose source of clean water comes from groundwater, collect
the water using dug wells and use water pumps (drilled wells). The distance between adjacent houses means that
the distance between the water pump from a drilled well to a septic tank or household wastewater disposal is quite
close (x 3-5 meters). This condition can allow the ground water in Ciracas Sub-district to be polluted by water
from septic tanks or household wastewater. Based on the observations and narratives of the residents, the
groundwater used by the residents smells like iron and has a yellowish colour. In addition, there is an oil-like layer
on the surface of the water, especially during the dry season. Even with such water conditions, most of the
population still uses it as a source of clean water. However, before use, residents filter groundwater into containers
or reservoirs that have been designed by themselves. Residents aim that the groundwater can be used for daily
needs so as to reduce the cost of decomposition. Residents do not use ground water for cooking, since they are
worried about harming their health. Based on the background above, the following problems can be put forward:
(i). How is the condition of groundwater quality in Ciracas Sub-District, Ciracas District, East Jakarta? (ii). Is the
ground water quality in the service area in the Ciracas Sub-District already polluted according to the clean air
quality standards of the Rl Minister of Health No.416/Menkes/Per/1X/1990?

MATERIALS AND METHODS

This research is a descriptive study that is more directed at disclosing a problem or situation as it is by disclosing
existing facts or data obtained from analysis in the laboratory. The results of this research are devoted to provide
an overview of the actual state of the object under study (Pabundu Tika 2005).

Geographical conditions of the study area

The research area is Ciracas Sub-District, Ciracas District, East Jakarta, Indonesia. Description of physical
conditions including location, boundary and area, climate, geology and geomorphology, soil and land use and
water sources are detailed as follows; Ciracas Sub-District is located in the Ciracas District, East Jakarta.
Astronomically, it is located at coordinates 06° 18' 40 — 06° 20” 30 LS” and 106° 52'00” — 106° 53'00” East
Longitude with an average altitude of around + 42 masl. Ciracas Sub-District is one of 5 sub-districts located in
the southern part of Ciracas District, East Jakarta with the following administrative boundaries: (a). To the north
extends JI. Pule Susukan Sub-District, JI. Ali's Bride, JI. Mahakam, bordering the Sub-District of Rambutan 6;
(b). To the south extends JI. Raya Ciracas Kelapa Dua Wetan Sub-District and JI. Raya Kiwi, bordered by Pekayon
Sub-District; (c). To the east extends JI. Jagorawi Toll Road, it is bordered by Cipayung Sub-District; (d). To the
west, it extends to JI. Kali Baru, bounded by Cijantung Sub-District. According to the 2019 monograph data for
Ciracas Sub-District, Ciracas District, its total area is + 393.36 ha (3,936 km?) which is divided into 10 community
units (RW) and 141 neighbourhood units (RT) with a population of 73,229 consisting of 37,151 men and 36,078
women. The distance between Ciracas Sub-District and District Government Centre is + 4 km to the north, and
the distance from the DKI Jakarta Provincial government centre is + 22 km to the north.
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RESULTS AND DISCUSSION

Water is a very essential resource for living things, to meet daily needs, agricultural needs, fisheries and other
needs. Water, which is universal or comprehensive in every aspect of life, makes this resource increasingly
valuable, both in terms of quality and quantity. Currently, the main water resources problems include the quantity
of water that is no longer able to meet the increasing demand and the decreasing quality of air for industrial and
domestic activities. Industrial and domestic activities and others have a negative impact on water resources, among
others causing a decrease in water quality. This condition can cause disruption, damage and danger to fellow
living things that depend on water resources. Most of Indonesia is located in a tropical area with high rainfall.
Therefore absolutely most areas do not lack water. Indonesia has two seasons, i.e., the dry and the rainy seasons.
In general, there is more water in the rainy and less in the dry seasons. The most common reason for occurrence
of pollution is the distance between household wastewater disposal and septic tanks, which are close to clean
water sources. Water pollution is the entry or inclusion of living things, substances, energy and/or other
components into the air by human activities, so that the air quality decreases to a certain level causing it to no
longer function according to its designation. Analysis of groundwater pollution caused due to the construction of
settlements in the Ciracas sub-district is very dense. Therefore, the distance between one house and another is
very close, or not far apart. In addition, the environmental conditions of the residential areas look dirty. Very
dense settlements have caused residents to build household wastewater disposal and septic tanks close to clean
water sources with a distance of + 3-5 meters. This research is an analysis of groundwater quality based on clean
water quality standards. Groundwater samples taken in this study are water samples based on the density of the
population. The study area was divided into 3 settlement densities, namely very dense, dense and medium
settlements. In each area, one water sample was taken. Groundwater sampling was carried out in three different
places based on location and density residents in district Cirasas. One sample was taken from in a very dense
settlement area located at 106° 52' 30" East Longitude and 06° 19' 00" South Latitude with a water temperature
of 30°C. The second sample was taken from a densely packed residential area located at 106° 52' 40" E and 06°
20' 00" S with a water temperature of 29°C. The third sample was taken at 106° 52' 50" E and 06° 19' 00" LS with
a water temperature of 30 °C. Eight Groundwater samples were taken and then analyzed for water quality at the
Pam Jaya Laboratory, Central Jakarta, Indonesia.

a. Results of physical ground water quality testing at Ciracas.

The physical quality analysed in this study included; odor, amount of dissolved solids, turbidity, taste,
temperature, and colour. The results of laboratory analyses of the physical quality of groundwater in the Ciracas
Sub-District can be seen in Table 2.

Table 2. Quality of groundwater physics in Sub-District Ciracas.

. Sample point .
Water quality parameters 1 p2 P 3 unit
smell No smell  No smell

Amount of Dissolved Solids 298.2 489.1 321.6 Mag.l

Turbidity 45.08 23.10 0.30 NTU
Flavor tasteless ~ tasteless  tasteless -
Temperature 30 30 30 °C
Color 11 13 4 TCU

Source: Analysis of Pam Jaya Jakarta Laboratory.
Description
Sample 1: Ground water sample in a very dense residential area
Sample 2: Ground water sample in a densely populated area
Sample 3: Samples of ground water in a moderate area

Smell

The physical laboratory quality of groundwater based on the results of the analyses showed that all groundwater
samples are odorless. This shows that the review of the smell of the water implies the condition of groundwater
in the Ciracas Sub-District area is still in normal condition.
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Amount of dissolved substances

According to the results of laboratory analyses on groundwater in Ciracas Sub-District, the amount of dissolved
solids in the very dense union area was 298.2 mg L*; in densely populated residential areas 489.1 mg L*; and in
residential areas with moderate density 321.6 mg L. Based on the results of the laboratory analyses above, it is
known that the amount of dissolved solids in the ground water in the Ciracas Sub-District residential area has not
exceeded the maximum allowable level of 1500 mg L.

Turbidity

Based on the results of laboratory analyses, it showed that all groundwater samples in the Ciracas Sub-District
service area had turbidity ranging from 0.3 to 45.80 on the NTU scale. Laboratory analysis results above shows
that the turbidity of the groundwater in the Ciracas Sub-District is still clear and has not exceeded the maximum
level allowed, which is 25 NTU scale.

Flavor
Based on laboratory analyses, all groundwaters in the Ciracas Sub-District area are tasteless. This shows that the
taste of groundwater in the Ciracas Sub-District area has not changed.

Temperature

Based on the results of the analysis it is known that the temperature of groundwater in the Ciracas Sub-District
area for all samples is the same temperature (30°C). This shows that the groundwater temperature in the Ciracas
Sub-District area is still normal or there has been no significant change in temperature.

Color

The colour of groundwater in Ciracas Sub-District is based on an analysis of the maximum permissible level value
on a scale of 50 TCU. The results of laboratory analyses on colour found that the colour of groundwater in very
dense residential areas was 11 TCU, and in densely populated areas 13 TCU, while in medium density residential
areas, it was 4 TCU. This illustrates that the groundwater in the area of Ciracas Kelurahan does not contain
chemicals that cause water discoloration

CONCLUSION

Based on the results of studies on the quality of groundwater in the residential area of Ciracas Sub-District, Ciracas
District, it can be concluded as follows: Groundwater in Ciracas Sub-District has an odorless physical quality with
the amount of dissolved solids was between 298.2 mg L and 489.1 mg L*. Turbidity ranged from 0.30 to 45.08
on the NTU scale. It was tasteless. The temperature was 30 °C, and the colour range was 4-13 TCU. The chemical
quality of groundwater in Ciracas Sub-District, i.e., the element iron (Fe) as much as 7,720 mg L™ < 2 MPN/100
mL up to greater than 16,000 MPN/100 mL and has exceeded the clean water quality standards according to the
Minister of Health of the Republic of Indonesia No. 416/Menkes/Per/1990.
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