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Abstract 

Rancaekek and Sayang, West Java, are the area where many industrial factories are located. Thus, the region becomes the 
targeted destination for industrial development. The population in the area is rising due to the growth of industries causing 
the regional development becomes uncontrollable. In addition, the constant increment of waste and also poor-coordinated 
disposal systems may result in groundwater contamination in the areas. The rapid growth of the area increases the need for 
groundwater as well as the need for more research about contamination at Rancaekek and Sayang. The research aims to 
explore the spread of groundwater contamination in the area. The research method is carried out based on the analysis of 
Geological Mapping, Hydrogeological Mapping and chemical characteristics of the groundwater in the area. Chemical 
analyses of the groundwater were conducted through laboratory test of groundwater samples at specific spots of dug wells. 
The lab test results were further analyzed to determine the contamination zone. The findings reveal that the distribution of 
contamination in the area follow the shallow groundwater flow patterns, the water contamination contains heavy metal and 
there is degradation of soil fertility. The findings suggest the stakeholders delineate the contaminated area, and increase the 
dissemination of environmental awareness. 
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1. Background 

Water has an important role for human 
survival. Water is one of the basic needs for the 
development of human welfare. Therefore, the 
need for water is a vital requirement to accessible 
and available for the community. Rancaekek and 
Sayang, West Java, have been a central area of 
industrial development. This makes the population 
in the area has been increasing and growing from 
year to year. Accordingly, the need for water for 
daily need as well as for industrial purposes have 
been increasing rapidly. Depression of 
groundwater level is considered to be related to 
the natural shape of the aquifer as lenses. However, 
it was possible to be caused by overpumping in this 
zone. (Hadian et al., 2006, 2014, 2016) 

In addition, in line with the rapid industrial 
development in the area, the amount of waste is 
also increasing. Thus, it has influenced the 
potential and quality of the groundwater in the 
area. Therefore, research on groundwater quality 
in the area, especially regarding groundwater 
contamination is indispensable (Hem, 1991; Azy & 
Hadian, 2016). 
 

 

2. Research Method 

To determine the level of contamination of 
groundwater, this research collected several data 
such as lithology, groundwater chemical, and land 
use in the area. The lithologic data was retrieved by 
geological mapping. The groundwater chemical 
data was obtained from laboratory test of the 
groundwater samples taken from certain 
observation spots. Specific chemical parameters in 
this study are Ca 2+, Mg 2+, Na + and K +, HCO3-, 
NO32-, SO42- and Cl- (Kumaresan &  Riyazuddin P., 
2006). The land use data was taken from literature 
research. The analysis used in this study was the 
spatial approach based on certain parameters and 
presented in the form of thematic maps. The 
results of this study are expected to be used for 
hydrogeological studies specifically to indicate the 
level of groundwater contamination in the area 
(Hadian et al., 2014; Prayogi, 2015). 

 

3. Result and Discussion 

3.1 Geological Mapping of Rancaekek and 
Sayang 

The area is composed of lithology derived from 
the volcanic eruption and lacustrine which age has 
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reached the quarter. The area is composed of three 
lithologies: volcanic breccia unit (Qbv), andesitic 
lava units (Qa) and tuffaceous clay units (Ql). The 
breccias unit is composed by breccias 
characterized by a light-coloured blackish grey, 
weathered brownish black, monomic, components 
of igneous rock in the size of pebble-lump with 
angled shape and matrix tuf with gray light beige 
and weathered beige brown colour, open pack, 
well permeability, medium sorting, and compact. 
These units are scattered in the north, northeast 
and southeast areas of the studied area. Andesitic 
lava is composed by andesite characterized by a 
light-coloured bluish grey, weathered grey-black, 
porphyritic, the degree of crystallization 
hypocrystalline, subhedral crystalline form, 
compact, mineral quartz content, pyroxene and 
feldspar. These units are spread in the northern 
part of the studied area. Tuff clay unit is composed 
of clay loam tuff characterized by weathered 
blackish brown colour, ground lustre, soft. These 
units are spread out in the area dominating from 
the middle through the southern area (Silitonga, 
1973; Soetrisno, 1983) . Based on the geological 
data above (Fig. 1), the findings could not reveal 
any geological factors that caused the groundwater 
contamination in the area. (Hadian et al., 2014, 
2015; Satrio, 2015, 2017; Barkah, 2015). 

 

 
Fig 1. Lithology mapping of the area (no scale) 

3.2 Soil Flow Pattern 

Observations and acquisitions discharge from 
the position of the wells and springs as well as the 
depth of the groundwater table elevation contours 
can describe the unconfined groundwater table or 
isofreatic in the area (Fig. 2). 

The isofreatic map above shows that, in general, 
under normal conditions, the pattern of the 
groundwater flow tends to flow along the slope. 
However, there are conical pattern of the 
groundwater flow in some places caused by 
excessive groundwater retrieval exceeding the 
normal limit, which causes the groundwater level 
drops drastically and makes the land flow pattern 
becomes irregular. The condition is more common 
in the area around Rancaekek. 

 
Fig 2. Rancaekek Isofreatic Mapping (no scale) 

3.3 Groundwater Chemical of The Area 

Facies grouping of the groundwater in the 
areais based on the result of piper diagram analysis 
using converted water chemical laboratory data. 

 
Fig 3. Piper diagram of the groundwater facies in 

Rancaekek 

Based on the analysis using the piper diagram 
above (Fig. 3), the chemical facies in the area can be 
grouped into 3 (three) facies, namely facies Ca, Mg 
HCO3 (Calcium, magnesium bicarbonate), facies 
Mg, Na HCO 3 (Magnesium, sodium bicarbonate) , 
facies Na, Mg HCO3 (sodium, magnesium 
bicarbonate) (Hadian, 2014). 

The trilinear diagram is used to identify the 
groundwater contamination based on water 
chemicals in the area. The diagram is used to find 
out the grouping, similarities or trends of the water 
sample by measuring the chemical elements of the 
water from a major element in the area so as to 
identify anomalies that do not follow the patterns 
of the trends of each element in each cross-section 
of the TDI (total dissolved ions) where the anomaly 
itself is further used as an indication of 
groundwater contamination (Fig. 4-9). 



 

 
270  Hadian, M.S.D, et al./ JGEET Vol 02 No 04/2017 
 

 
Fig 4. The graphic of Cl toward TDI 

 
Fig 5. The graphic of HCO3 toward TDI 

 
Fig 6. The graphic of Mg toward TDI 

 
Fig 7. The graphic of Na toward TDI 

 
Fig 8. The graphic of NO3 toward TDI 

 
Fig 9. The graphic of SO4 toward TDI 

From the data analysis, there are six spots of 
observation that have been contaminated: station 
W14, W15, W16, W38, W39 and W41. Those 
findings were identified based on the anomalies 
that occur in the diagram Mg 2+, Na +, NO32-, 
SO42- and Cl-. 

According to the analysis of these anomalies as 
well as the analysis of the land use planning of the 
area, the groundwater contamination in the area of 
research was caused by public waste. This is 
evident from the fact that the spots of 
contamination are located around the settlement. 
The groundwater contamination was caused by 
household waste such as soapy water found from 
anomalies in the elements Na +, waste fertilizer pat 
found from anomalies in NO32-, and industrial 
waste found from anomalies in Mg 2+, SO42 - and 
Cl. 

4. Conclusion  

Geological conditions in the study area showed 
the absence of geological factors that cause 
groundwater contamination. Instead, based on 
chemical analysis of groundwater, there are 
indications of groundwater contamination from 
waste society such as household waste, fertilizers 
waste and industrial waste. Therefore, 
groundwater quality management in the area is 
required so that the potential of the groundwater 
can be improved to meet the needs of the 
surrounding people for their life and welfare. 
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Fig 10. Contaminated spots overlay using land use map  
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