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Abstract. The exploration of groundwater in Malaysia was not very
welcomed due to few misconceptions such as it is very expensive to
extract, could give negative impacts to the environment and not reliable.
Yet, in recent times, rock aquifers such as limestone, sedimentary rocks,
volcanic rocks, igneous rocks and metasedimetary rocks are being
explored. This paper aims to review the researches that have been carried
out on rock aquifers in Malaysia. In general, the topics studied were
potential zonation, groundwater quality and quantity, occurrence and flow
of groundwater as well as characterization of rock aquifers. The highest
yielding aquifer was metasedimentary rock aquifers meanwhile the quality
was good in general. Most of the aquifers were having neutral pH values
and the total dissolved solids more than 100 mg/l. Moreover, granitic
aquifers contained more hardness than the metasedimentary rocks. The
iron content in the aquifers was higher than the limit set by World Health
Organisation which is 0.3mg/l while salinity of aquifers were not tested in
many aquifers. It can be vividly seen that many research were focused on
quality. Hence, more researches on characterization of rock aquifers must
be done for proper understanding on occurrence, flow and recharge.

1 Introduction

The main water resource that intensely being used in Malaysia is the surface water
eventhough the country is rich with other water resources like groundwater. The
groundwater extraction is not embraced in here due to few misconceptions. The
misconceptions are groundwater is limited, contaminated, not reliable, difficult to extract,
expensive to drill and could cause harm to environment [1]. The other factors preventing
exploration of groundwater are budget contrain and insufficient strategic plan for
groundwater development. However, in the year 2016, the government has decided to
integrate aquifer systems in water supply system up to 30% by the year 2030 [2]. It is
considered a huge milestone in Malaysian water resources management. Recently, more
rock aquifers are being explored in Malaysia.

* Corresponding author: edy@utm.my

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).


mailto:edy@utm.my

MATEC Web of Conferences 250, 01007 (2018) https://doi.org/10.1051/matecconf/201825001007
SEPKA-ISEED 2018

2 Literature review

Rock aquifers are explored to a certain extent in almost all the states in Malaysia. The
common types of rock aquifers are limestone, metasedimentary rock aquifers, sedimentary
rock aquifers, volcanic aquifers and igneous rock aquifers [1, 3, 4]. First, the
metasedimentary rock aquifers, sedimentary rock with volcanic tuff aquifers and granitic
aquifers were found in Negeri Sembilan [5]. The purpose of the study was to carry out
fracture analysis and around 71 wells were drilled. Metasedimentary rock aquifers were
drilled to a maximum depth of 187m with an average depth of 125m which produced a
maximum yield of 960m3/day. As for the quality, Total Dissolved Solid (TDS) was
111mg/L, hardness was from 52 to 97 mg/L and iron content (Fe) was 5.09. Next,
sedimentary rock with volcanc tuff aquifers were drilled to a maximum depth of 200m with
an average depth of 163m which produced a maximum yield of 1264m3/day. On the other
hand, Granitic aquifers were drilled to a maximum depth of 138m with an average depth of
100m which produced a maximum yield of 650m3/day and average yield of 400m3/day. As
for the quality, pH value was 7.2, TDS was 170mg/L, hardness was from 43 to 152 mg/L
and Fe was 0.98. The end results of this study were fracture orientations were linked to
rivers and the fracture pattern followed the regional structural trend of the Main Range
Granite.

The characteristics of groundwater in granitic and metasedimentary fractured rocks at
West Coast Malaysia were determined [6]. Around 133 wells with depth between 100 and
200m were studied. The Metasedimentary rock aquifers produced an average of 400m3/day
while Granitic aquifers produced an average of 300m3/day. The pH was 6.5, TDS was
120mg/L and Fe was 1.5mg/L when tested for quality. Furthermore, groundwater quality of
interbedded sandstone, shale and musdstone at Shah Alam was studied [7]. The
groundwater samples were collectected from 31 wells which were more 100m in depth and
tested for quality. It was found that the geology of study area controlled the catchement
area and quality of groundwater was good. Yet, it was forecasted that the aquifer could
contaminate if pollution occurred locally. Next, the research on quantity and quality of
metasedimentary rock aquifers around Melaka, Negeri Sembilan, Selangor and Kedah was
carried out [8]. Around 58 wells were studied with maximum depth of 201m and average
depth of 146m. The maximum yield was 890m3/day while the average yield was
381m3/day. In addition, the samples collected had TDS from 100 to 150 mg/L, hardness
lesser than 60mg/L and Fe of 2.39.

Moreover, mapping of potential aquifer in Selangor and Negeri Sembilan using remote
sensing and GIS technique was done [9]. Geology of the study area was granite,
sedimentary rocks with volcanic intercalation and metasedimentary rocks. When validated
the map using wells, the results showed an accuracy of 84.74 %. In addition, the wells
produced more than 264m3/day. Later, the study on potential aquifer zonation in Kedah and
Perlis was carried out [10]. The lithology of Kedah was Chert while the lithology of Perlis
was and crystalline limestone, mudstone and semi-consolidated gravel. Around 16 wells
were drilled to validate the prediction and it was accurate up to 81.25%. The maximum
yield was 632m3/day while average was 230.88m3/day. Next, the factors influencing
groundwater chemistry was studied at Kapas Island, Terengaanu [11]. Around 18 wells
were drilled for this purpose. The samples showed pH value was 6.9, TDS was 988.3 and
salinity (Sal) was 0.9 when tested. It was found that seawater intrusion, weathering, redox
reaction and anthropogenic pollution greatly effect the quality of aquifers in this island.

A study on hydraulic and contamination stress in metasedimentary rock aquifer at Shah
Alam was conducted as well [12]. It result showed that the aquifer was prone quality stress
as only limited contamination occurred in the study area. However, the pumping can effect
the quality stress further. In addition, groundwater quality study was carried out in Kajang
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