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ABSTRACT

Induced Bank infiltration (Bl) is a method that has long been known but still new and not being
practiced in Malaysia. At present, the conventional river water treatment for water supply is using
chemicals to reduce several contaminants due to pollution. However, chemicalsapplication in
drinking water during water treatment could give longterm effects to the health of consumers. Bl
isnatural process of surface water seeping from the bank or bed of a river to the groundwater
production wellsthrough the natural filtration (aquifer) to treating river water. Higher frequency of
pollution to rivers in Malaysia could affect the drinking water resources. This paper focuses on field
investigation with various types of field data used to determine the potential benefits of Bl
(geophysical and isotope) and the removal or degradation of contaminations is a combination of
physicochemical and biological processes aspects, including the chemistry and quality of Bl
waterand consequences of the river and lake reactions within the aquifer to evaluate effectiveness
of Bl method. Physicochemical and microbiological parameters of the local surface water bodies
and groundwater were analysed before and during water abstraction. Abstracted water during
pumping test at duration of 0.5, 24,48 and 72 hours was carried outwith different distance between
the river and the test well, is about 18m for DW2 and 35m for the DW1 respectively. The river water
was filtered through a 13 m thick gravelly sand for DW2 and 16 m thick silty sand for DW1.In this
result of well placement with different distance provided important information needed to ensured
meeting adequate soil retention times and result of water analysis shown that the performances of
Bl with significant decreased in turbidity, nitrate, aluminium, arsenic sulphate and calcium in Bl
which were very high in the river. Microorganism counting (E. coli, total coliform, Cryptosporidium
and Giardia) confirmed that the microorganism counts were significantly reduced during the
passage in Bl which is capable to achieve more than 99.9 % removal of E. coli, total coliform and
Giardia.lt is shown that, there are very much interest on the effectiveness of Bl method for the
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sustainability of water management in the Langat Basin due to the high water demand in the area

PART A: SITE CHARACTERISTICS-HYDROLOGY, HYDROGEOLOGY,

GEOPHYSICS FEATURES

Establishment of the Bank Infiltration site

# Geophysical Investigation

# Construction of Monitoring Wells and Test Wells

# Sieve Analysis for Aquifer Material

#Pumping test

# Stable Isotope study to identify interaction between surface and groundwater
# Defining the localized flow pattern via colloidal borescope tests

# Definition of a regional flow pattern via water level contour
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CONCLUSION

A two-year study was conducted to determine the possibility of implementing the Bl system to
support the high water demand and cost of water treatments encountered by existing conventional
water treatment plants that serve highly populated urban areas. The main issue reported by the
poster is on the sustainable management of surface and groundwater. This study essentially
explores the possibility of the use of Bl to source the polluted surface water in conjunction with
groundwater. Three major factors were considered for evaluation, namely, (a) investigation on the
contribution of surface water through BI, (b) input of local groundwater, and (c) water quality
characteristics of the water supply. The efficiency of Bl depends on local conditions such as the
hydrology and hydrogeology of the site, the geochemistry of water (from both the river and the
aquifer), the geochemistry of microbial populations, and associated metabolic activity. Thus, field
investigation with various types of field data used is important to determine the potential and
expected efficiency of the Bl process. Although the practice of Bl has been used in Europe for
more than a century, the current understanding of the processes and mechanisms behind this
technique remain very empirical. Moreover, its use in tropical countries is almost nonexistent. The
use of Bl in tropical countries can be promising by studying various types of geophysical data,
sieve (particle size) analysis, pumping test data, isotope analysis, colloidal borescope data (to
determine the local direction of flow at the well), and water quality data. The issue on removal
processes related to water chemistry to explain the filtration effect on water quality in the long term
remains in the preliminary stage because the water samples analyzed were only based on a 72-
hour (maximum) pumping test. A substantial removal/reduction of contamination and
microorganisms during percolation was observed through subsurface systems.
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STUDY AREA

The study area is located in the southwest state of Selangor within the Langat Basin,
Peninsula Malaysia and extends between latitude 2° 53' 28.56” N and 2° 53' 39.75” N and
longitude 101°42' 03.78” E and 101° 44' 14.58”E, and covers an area of 10 km” . The nearest town
to the study area is Dengkil, which is located near Putrajaya (the administrative capital of
Malaysia) and Kuala Lumpur International Airport (KLIA). Three major tributaries, namely, the
main Langat River, Semenyih River, and Jenderam Hilir River, drain the study area. The Langat
River Basin is an important water supply source in the Klang Valley. Langat and Semenyih are two
primary dams that store water from the Langat River Basin. Eight water treatment plants are found
along the Langat River Basin. Since the last 20 years, several occasions where water intakes and
treatment plants have been closed because of serious river pollution have occurred. The closure
of water intakes and water treatment plants has affected the water supply and economic activities
of industries and other sectors. The bedrock in the mountainous area includes Permian igneous
rocks and Pre-Devonian schist and phyllite of the Hawthornden Formation. Hawthornden
Formation rocks are highly deformed and have undergone two phases of deformation. The
predominant rocks in the foothills include Permo-Carboniferous meta-sandstone, quartzite,
slates, phyllites and quartz schist of Kenny Hill Formation. In general, these sediments grade
downward from clay to gravel, and are deposited in fluvial and shallow marine environments.
Coarse to very-coarse sandy gravel of the Simpang Formation (Palaeocene to Pliocene) at the
base of the Quaternary strata is considered to be the primary aquifer of the Langat Basin.
Typically, the aquifer near the foothills has a thickness of several metres, and varies from about 50
m to more than 100 m further toward the coast. The geology of the Sepang and Kuala Langat
District is characterized by the Kenny Hill Formation, Schist Hawthorden, granite, and alluvium.
The Kenny Hill Formation, Hawthorden, and granite have a series of faults. The geology of the
study area consists of phyllite, schists, slate and sandstone layers, which alternate with the Kenny
Hill Formation with some conglomerates overlain by alluvium consisting of sand, gravel, clay, and
silt.

Fig 1. Location of study area and details of the study area including the locations of the Langat river,Semenyih
river, monitoring wells and pumping wells

PART B: MICROBIOLOGICAL AND PHYSICOC
GROUNDWATER QUALITY o S

Water Sampling and analysis
#Physical and Chemical parameter
#Microorganism Counting
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Table 2. Occurrence of Cryptosporidium
and Giardia in river water (SW) and test
wells (DW) sample in Jenderam Hilir,
Dengkil, Selangor and Occurrence of
total coliform and E. coli in river water
and groundwater (DW) samples in

Tl

lable 1. Water quality during pumping test (abstraction), for period of
0.5, 24, 48, and 72 h and percentage removals of chemicals at DW1
and DW?2 wells and Drinking Water Standard, Department of
Standard Malaysia (DSM), (2010)

Parameter unit Water Quality During Pumping Test For DW1

Langat river DW1

Water Quality During Pumping Test For DW2
Langat River DW2

Drinking
Water

smaaJenderam Hilir, Dengkil taken in 2010 -

(2010)
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=] =] Station No Sampling Date Sampled
Site collected  volume Parasitological Analysis
pH 6.6 7 8.1 6.3 6.3 6.9 0 6.3 6.7 7.1 5.26 5.26 5.27 0 6.5-9.0 (liter)  Concentrated volume Giardia cycts/l Cryptosporidium
Colour H.U. 5 5 5 5 5 5 0 5 5 5 3.5 5.6 8 0 15 cysts/l
Turbidity ~ N.T.U 187 699 71 60 61 11 98 52 328 14 57 61 60 82 5 (mD)
Conductivity — pS/cm 4 102 101 101 135 161 0 161 94 211 141 135 130 0 - Langat
Sio, mg/l 16 3 8.1 5.4 14.9 72 55 77 22 6.2 142 149 138 3727 ; swi e 2014201010 10 29 0
Tot. Solid mg/l 308 104 108 120 99 98 68.18 206 370 140 2 99 84 77.29 - SW2  River 20/42010 10 10 0.1 0
Diss. Solid ~ mg/l 98 16 36 60 86 68 30.61 88 54 120 90 86 83 5.68 1000 DW2  Testwell 20/4/2010 10 10 0 0
HCO, mg/l 104 38 51 23 39 66 36.54 41 23 99 38 39 39 4.87 -

Cl mg/l 24 6 7 7 15 0.5 98 11 7 7 1.6 15 0.8 93 250 Bacteria Analysis-Analysis Quantitative Sampling No Total Coliform ~E. Coli
SO, mg/l 9 5 3 2 1.89 1.5 83.33 15 10 6 2.61 1.89 3.8 74.66 250 Samples Total Coliform E. Coli (MPN/100 m) _ (MPN/100 ml)
NO, mg/l 1 0.01 0.01 0.02 0.46 0.01 98.94 0.01 0.011  0.015 1.12 0.46 0.75 0 10 2420 MPN/L00 i, SS2A00MPNI0O M, Langatsver 16090 24,000 2400— 24000
NO, mg/l 16 8.1 2.1 0.6 0.6 0.4 97 16 9.1 1 0.007  0.009  0.009 99.9 10 , ,

Langat Ri 35.5+0.5°C/24 h 35.5+0.5"C/24 h 24 hours <1.0 <10

F mg/l <0.5 <0.5 0.5 <0.5 0.2 <0.5 0 <0.5 <0.5 <05 0.2 0.2 0.15 0 0.4-0.6

P mg/l 0 0.02 0.88 0.06 0.04 0.81 0 0.79 0.81 0.76 0.05 0.04 0.05 0 - <I.0MPN/100 ml, <10 MPN/100 ml, 48 hours <10 <10
NH, mg/l <0.5 <0.5 0.5 0.5 0.5 0.5 0 <0.5 <0.5 <0.5 0.71 0.86 0.86 0 1.5 Wi 35,50 0.5°C24 b 35,54 0.5°C/4 b 22 hour o o
Al mg/l 12 0.7 0.1 0.2 0.65 0.1 92 25 11 <0.1 0.63 0.65 0.78 93 0.2 <1.0 MPN/100 m, <1.0 MPN/100 i,

As mg/l 0 <0.01 0.09 0.02 0.012 0.02 40 0.03 0.01 0.06 0016  0.012 0018 40 0.01 , )

DW2 35.5+0.5°C/24 h 35.5+0.5°C/24 h

Ca mg/l 16 9.5 8.4 10 119 13 18.75 24 11 32 11.3 11.9 1263 4737 -

Fe mg/l 2.7 3.8 20 10 9.93 9.45 0 34 7.9 15 7.93 8.93 8.74 0 0.3

K mg/l 45 3.8 3.6 6 3.48 5.4 0 4.6 4.8 8.3 3.37 3.48 3.68 0 -

Mg mg/l 1.1 0.8 4 5.1 3.11 5.6 0 1.4 15 3 3.1 3.11 33 0 150
Mn mg/l 0.2 3 3.5 0.9 0.95 1.2 0 <0.1 0.2 0.8 0.59 0.62 0.65 0 0.1
Na mg/l 10 6.4 3.4 4.6 3.01 5.4 46 9.5 5.4 3.8 2.88 2.94 3.12 67.15 200
Zn mg/l <0.1 <0.1 0.1 <0.1 0.07 0.1 0 <0.1 <0.1 <0.1 0.06 0.07 0.04 0 3
Ccd mg/l <0.01 <001 <0.01 <0.01 <0.001 <0.01 0 <0.01 <001 <0.01 <0.01 <001  <0.01 0 0.003
Co mg/l <0.05  <0.05 <0.05 <0.05 <005  <0.05 0 <0.05 <005 <0.05 <0.01 <0.01  <0.01 0 1

Cr mg/l <0.01 <001 <0.01 <0.01 <001 <0.01 0 <0.01 <1 <0.01  <0.03  <0.03  <0.03 0 0.05
Cu mg/l <0.01  <0.01  <0.01  <0.01 <0.001  <0.01 0 <0.1 <0.1 <0.1 <0.01  <0.01  <0.01 0 1
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