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STUDY ON GROUNDWATER OPTIMISATION IN JENDERAM HILIR,
DENGKIL, SELANGOR

ABSTRACT

It is known that most surface water sources in Malaysia are polluted to a certain extent by
various pollutants coming from point sources such as landfills and industrial waste and
non-point sources of agricultural related activities. The water operator incurred higher
cost of water treatment particularly when using conventional sedimentation treatment in
which the high concentration of pollutants requires higher volumes of chemicals. At the
same time, the disinfection by-product (DBP) is also increasing. Hence, the R&D work is
being carried out on Bank Infiltration (BI) or also known as Riverbank Filtration (RBF)
method as a form of natural treatment in increasing the quality of water sourced for
public water supply system. BI refers to the process of surface water seeping from the
bank or bed of a river or lake to the production wells. During the water’s passage through
the ground, its quality changes due to microbial, chemical and physical processes, and
due to mixing with groundwater.

The BI study in Jenderam Hilir, Selangor is a pilot project which the objective to develop
a better and sustainable source of water, and provide a good platform to introduce this
method in Malaysia which has been successfully implemented in many Asian and
European countries. This site was chosen due to the high water demand in the area and
groundwater is seen as one of the sources with very high potential to be developed as
supplementary to meet need. Twenty five (25) monitoring wells and 2 test wells were
constructed at the study site and pumping tests have been carried on these two test wells.
The pumping tests indicated that DW1 and DW2 were able to produced more than 15.9
m’/hr (0.3816 MLD) and 128 m’/hr (3.072 MLD) respectively during the duration of 72
hours pumping tests with drawdown for DW1 was 4.17 m and DW2 was 2.63 m. The
distance between the surface water sources and the test well is more than 18 m and the
shortest travel time is 10 days. The study was carried out to determine the effectiveness

of BI in reducing selected water quality parameters and improving the quality of river

viil



water which is filtered through a 16 m thick silty sand for DW1 and 13 m thick gravelly
sand for DW2. Both wells are located in confined aquifer adjacent to Sungai Langat. The
pumping tests were undertaken to determine the effective rate of water extraction
between two different lithologies of the study area.

Water quality analyses were carried out for water from the Sungai Langat and
groundwater from the study site and the results showed decrease in turbidity, nitrate,
aluminium and sulphate in groundwater which were very high in the Sungai Langat.
Microorganism counting (E. coli, Total coliform, Cryptosporidium and Giardia) was also
carried out. Results of sampling from the 2 test wells confirmed that the microorganism
count were significantly reduced during the passage in BI and capable to achieve more
than 99.9% removal of E. coli, total coliform and Giardia. The construction of BI method
is a proactive effort of NAHRIM to improve the surface water quality as a source for

domestic water of a modern urbanised area.
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STUDY ON GROUNDWATER OPTIMISATION IN JENDERAM HILIR,
DENGKIL, SELANGOR

1.0 INTRODUCTION

1.1 Introduction

In Malaysia, surface water is used as the main source of public water supply. Selangor is
one of the most important states and the fastest developing among 14 states in Malaysia.
In recent years, rapid development in Selangor has increased demand for water supply
significantly. In addition, the impact of climate change such as long dry season or
drought and pollution of rivers have reduced the availability of source of clean surface

water.

Pollution of rivers have made river water unsuitable as source of raw water for treatment
and in certain cases costs of treatment have risen unexpectedly. In order to supply safe
drinking water and avoid supply disruption due to pollution, bank infiltration (BI) is one
of the best method to provide water from both river and groundwater. Existing dams can
no longer cope with such high demand whereas building new dams will increase the
government expenditure and damage the natural ecology and upset the balance in nature.
Thus, there is a need to use groundwater as a second source of water supply to guarantee
clean and permanent water supply in Selangor. BI effectively remove microorganism and

pollutant when surface water flows through aquifer materials.

It is known that most surface water sources in Malaysia are polluted to a certain extent by
various pollutants coming from point sources such as landfills and industrial wastes, and
non-point sources of agricultural related activities and there is a safety risk for human
consumption unless they are extensively treated. The water operator incurred higher costs
of water treatment particularly when using conventional sedimentation treatment in
which higher concentrations of pollutants requires higher volumes of chemicals. At the

same time, the volume of disinfection by-product (DBPs) is also high. Hence, R&D work



is being carried out on BI method as a form of natural treatment to increase the quality of

water sourced for public water supply.

BI refers to the process of surface water seeping from the bank or bed of a river or lake to
the production wells of a water treatment plant. During the water’s passage through the
ground (aquifer), its quality changes due to microbial, chemical and physical processes,
and due to mixing with groundwater. BI can be accomplished through natural seepage
into receiving ponds, shallow vertical or horizontal wells placed in alluvial sand and
gravel deposits adjacent to surface waters, and infiltration galleries. Hence, the proper use

of an alluvial aquifer could benefit water usage and water management.

The BI study in Jenderam Hilir, Selangor is a part of studying the potential of Managed
Aquifer Recharge (MAR) technique. This is a pilot project to develop a better quality and
sustainable source of water, and provide a good platform to introduce this method in
Malaysia. BI has been successfully implemented in many Asian and European countries,
thus, BI is a low-cost and efficient treatment method for potable water applications. BI
does not require chemical additives, simple to operate and requires minimal maintenance.
BI can reduce concentrations of many pollutants including disinfection by-products
(DBPs) through a combination of natural processes including filtration, biodegradation
and dilution. Other advantages of BI include its ability to attenuate contaminant shock

loads and reduce water temperature fluctuation.

Since the last 100 years, the BI has been introduced along the Rhine, Elbe and Danube
rivers to produce high quality drinking water. In the European countries, the BI has been
successful in achieving effective removal of particulate matter, man made or natural
organic compounds, some common bacteria, algae, disinfectant by-product precursors
and a large number of chemical and other micropollutants (Verstraeten et al. 2002; Kiihn
and Miiller, 2000; Grischek et al., 1998). Fifty percent (50%) of potable supplies in the
Slovak Republic, 45% in Hungary, 16% in Germany and 5% in the Netherlands use BI

method, i.e conjuntive use of surface water and groundwater. The sources of groundwater



come from infiltrating river. In Asian countries, namely South Korea and India are using

BI as a way of obtaining drinking water supplies (Table 1.1).

Other than availability of flowing river, the hydrogeological characteristic are the most

important aspects when evaluating potential BI sites. The detailed profiling of alluvial

aquifers is crucial in selecting suitable well sites and well design. The key factors in

selecting and developing suitable BI sites are the extent of alluvial aquifer and thickness

of the aquifer. Hydraulic conductivity of the aquifer and available drawdown in the well

are major hydrogeological conditions to be taken into consideration when evaluating

potential of pumping significant volume of water from well.

Table 1.1: Example of riverbank or bank infiltration in some countries in the world (after

Lee, I. S. and Lee, S.S., 2008)

River Location Description* Capacity (m3/d)
Rhine Diisseldorf (Germany) 70 V, 18 RC 357,600
Llobregat Cornella (Spain) 26 V,7R 62,000
Limmat Hardhof (Swiss) 9V,4RC 15,000
Donau Lobau (Austria) 8 RC 136,000
Donau Csepel (Hungary) 256 V, 30 RC 150,000
Great Miami Cincinnati, OH (USA) 10V 61,000
Kansas Kansas City, KS (USA) 1 RC 151,200
Ohio Louisville, KY (USA) 2RC 75,600
Nakdong Changwon (Korea) 50V, 1RC 80,000

*Remarks: V: vertical wells, RC: radial collector well, R: recharge well




1.2 Objective

The main objectives of the study are:

i. To identify the feasibility of Managed Aquifer Recharge (MAR) technique(s) to
improve the groundwater quality and increase the quantity to fulfill water
demand, and

ii. To identify the potential and suitability of Bank Infiltration method in the study

arca

1.3 Scope of Study

The present study was conducted to demonstrate the applicability and potential benefits
of BI technique. The purpose of the evaluation was to determine whether BI is a feasible
means of obtaining water from well in the Sungai Langat. The approach would take
advantage of both the large volume of water in the river and the ability of the geologic
materials underlying the river to filter suspended solids out of the water and reduce
microorganism, thus simplifying the water treatment processes. The scope of the
evaluation include ways of implementing BI and determine if the study area is a suitable

location for such approach.

1.4  Methodology

The methodology followed in this study comprised the following steps:
i. Carry out desktop study to locate the best possible site for R&D in BI along
Sungai Langat,
ii. Conduct geophysical survey to indentify location of piezometers and borehole at
the chosen site,
iii. Drill at 25 locations to ascertain the subsurface geology of the area and

surrounding areas complete with soil sampling and analysis,
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iv. Construct 25 piezometers (monitoring wells) to monitor groundwater levels at the
drilled locations

v. Construct 2 vertical test wells,

vi. Carry out a number of pumping tests — constant tests of 168 hours (7 days) and
72 hours (3 days), and step test (5 Steps) to determine the aquifer characteristics
such as of transmissivity, permeability, storage coefficient and well efficiency,

vii. Carry out coliform count (Total Coliform and E. coli) and

viii. Carry out microorganism count (Cryptosporidium and Giardia), and

ix. Carry out water quality analysis.

1.5  Description of the Study Area

Jenderam Hilir is located in the southwest state of Selangor within the Langat Basin. It
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, covering an area of 10 km®. The study area is located of
downstream of confluence of Sungai Langat and Sungai Semenyih. This area is a former
tin mining area. There are many areas of the lakes is this old mining site and used as
water reservoirs. Dengkil is nearest town to the study area (Figure 1.1). It is a small town
in the Sepang district of Selangor that lies between Cyberjaya to the north and Salak
Tinggi to the south. In recent years, Dengkil has benefited from the growth of Putrajaya
(the administrative capital of Malaysia) and Kuala Lumpur International Airport (KLIA)

which are located nearby.



Figure 1.1: Location of study area

1.6 Literature Review

1.6.1 Hydrogeology

Langat Basin hydrogeological potential has prompted Japan International Cooperation
Agency (JICA, 2002) to undertake detailed study in study area. Selangor is one of the
states that is utilising groundwater quite significantly especially for industrial use.
Lembaga Urus Air Selangor (LUAS) indicated that there are more than 350 active wells
in Selangor. Based on the hydrogeological setting, three aquifer systems are present in
the Langat Basin. They are Granite and Meta-Sedimentary Bedrock Aquifer (Kenny
Hill/Kajang and Hawthornden Formation), River Alluvial Aquifer and Alluvial Plain
Aquifer. Among the three aquifers, the Alluvial Plain Aquifer offers significant
contribution of groundwater to the water needs of the Basin and the aquifer is bounded in

the north and east by hills.



One of the earliest groundwater resources investigation was carried out by Doll Said
(1988), covering coastal alluvial areas in the Langat Basin. A total of 48 drilling holes
using water jetting technique, with depth ranges from 10-50 m were drilled in villages
around the Sungai Langat estuary. This investigation revealed that there are 2 layers of

aquifer in which saline water was encountered at depth of 15-30 m.

Other work on the western parts of the Jenderam Hilir include that of Abdul Rashid
Bachik and Mohamed Hatta Abdul Karim (1998) who carried out hydrogeological
explorations in Telok Datok area. They have identified two different layers of aquifer
within the catchments area which are known as shallow and deep aquifers within the
Quaternary alluvium which consists of gravel, sand, silt and clay. Another
hydrogeological investigation to the north of study area was carried out in 1999 by Abdul
Rashid Bachik (2000). The study covered about 400 km” extending from Kuala Selangor-

Batang Berjuntai to part of Tanjong Karang areas in Kuala Selangor District.

JICA (2002) made an assessment on the sustainable groundwater resources and
Environmental Management for the Langat Basin. The study covered the entire Langat
and neighbouring southern basins covering an area of 2750.2 km®. The study found that
physical development in the Basin could threaten the quality of the groundwater through

the introduction of contaminants into the groundwater regimes.

Ismail Yusoff et al. (2004) carried out a study on the groundwater component in the form
of base flow in Sungai Chua and Sungai Bisa sub-catchment within Putrajaya Wetlands
near the study area during low flow period. The study concluded that the flow of Sungai
Chua is strongly supported by groundwater base flow. The hydraulic conductivity of the
sediment in Sungai Chua is five time greater than the alluvium in the Sungai Bisa due to

high composition of sand and gravel.

One area which was recently studied and very close to the study area is Paya Indah
Wetlands (PIW). The study was carried out by Bahaa-eldin et al. (2009). The study found
that there are significant interaction between surface water and groundwater in lakes in

7



PIW. Numerical modelling was carried out using MIKE SHE software to simulate the
fluctuations of surface water levels and groundwater levels in PIW during dry and wet
seasons. The simulation suggested that both surface water level and groundwater head

provide good visual description of the hydrodynamic interaction between them in PIW.

1.6.2 Bank Infiltration

Bank infiltration (BI) is a process of abstracting water, using vertical or horizontal
collector wells adjacent to rivers or lakes. The wells induce a hydraulic gradient which
causes infiltration of surface water into the aquifer. During the underground passage,
mechanical as well as biogeochemical reactions proceed, substantially improving the
water quality in term of suspended solids, algae, pathogens and other bacteria, algal
toxins, dissolved organic carbon, nitrate, organic pollutants and pharmaceutical residues.
These constituents are eliminated or significantly reduced, peak concentrations of the
surface water are mitigated. It is an effective and cost-efficient pretreatment, applied in
many parts of the world, mainly for drinking water production. The term BI is used in
two ways:

1. With respect to water supply, it denotes the total amount of water which is

produced by a waterworks which is affected by bank filtration.
ii. At the scale of a well only the part which infiltrated by surface water is called

bank filtrate, in contrast to inland water recharged by precipitation.

BI is predominantly applied in Europe. Usually vertical collector wells are located about
30-300 m from surface waters. Large plants exist in the following countries, the
percentage denotes the ratio of nationwide consumed water: Netherlands (7%), Hungary
(40%), Finland (48%), France (50%), Switzerland (80%) and Germany (16%). In
Germany big plants exist in Diisseldorf, Dortmund, Dresden and Berlin. In the USA it is
rarely applied, big plants are located at the Plate River, Nebraska. In contrast to Europe,
in the USA wells are located much closer to the rivers, often horizontal collector wells

are located directly beneath the river bed. Distances between 3-30 m are usual with



higher water abstraction rates, as a consequence abstracted amounts are higher, travel

times are shorter and purification capacity is lower (Schubert, 2002).

The induced infiltration of surface water to aquifers is also defined as bank filtration or
artificial groundwater recharge. The factors influencing BI processes depend on site-
specific conditions (Grischek et al., 2002), as it is illustrated in Figure 1.2. The sediment
properties such as grain size distribution, permeability and porosity, as well as the
pumping regime, control the infiltration velocity. The spatial and seasonal distribution of
organic and suspended matter in the surface water strongly influences the hydraulic
conductivity by clogging of the sediment surface (Rittmann 1993; Greskowiak et al.,
2005). Clogging by fine grained particles affects the hydraulic conductivity of the
sediment (Schuh, 1990). The mechanism changing the sediment’s properties are multiple

and the most important clogging effects are listed in Table 1.2.

Biological clogging can have positive effects on the purification capacity of the filtering
aquifer (Okubo and Matsumoto, 1983). Microorganisms are able to break down the
influent organic compounds to a certain extent because the detention time increases with

the development of biological clogging.

Within the first decimetres up to metres of the infiltration flow path, the most significant
processes are reported to affect the filtration water in relation to microbial degradation of
organic matter (Jacobs et al. 1988). Driven by the consumption of dissolved or
sedimentary organic matter and characterised by the reduction of electron acceptors,
redox sequences are observed in a large number of aquifer systems (Massmann et al.
2004). In most cases, microbial populations in subsurface environments derive their
energy from the oxidative decomposition of organic substrates (Hunter et al. 1998). The
reasons for the specific order of a typical redox sequence, starting with the consumption
of oxygen and proceeding further, are of both thermodynamic and kinetic/microbial

nature (Appello & Postma 1999).
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Figure 1.2: Sketch of factors influencing bank infiltration (modified after Nogeitzig,2005)

Table 1.2: Important clogging effects on infiltration sediments (after Nogeitzig, 2005)

Clogging effect Causes of clogging

Physical clogging | Filtration of suspended particles or compaction of the sediment

structure

Biological clogging | Bacterial colonisation and growth, polysaccharide fermentation

Chemical clogging | Precipitation of minerals (redox conditions, equilibriums)

Mechanical In situ degassing or intrusion of air (unsaturated zone below water
clogging body)

The reactions generally proceed from the highest energy yield downwards, the principle
pathways are aerobic respiration, denitrification, manganese reduction, iron reduction,
sulphate reduction and fermentation (Hunter et al. 1998). The significant reactions are the

final electron transfers to an electron acceptor, as it is listed in Table 1.3.
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Table 1.3 Sequence of microbially driven redox reactions or terminal electron accepting
processes (TEAPs) and corresponding standard state changes of free energy (in kJ/mol
CH,0) (CH,O = unidentified organic matter with zero-valent carbon) (after Berner,

1981)

Process Reactions Energy (in kJ/mol CH,0)
Acrobic respiration CH,O + 0>>CO’ + H,0 —475
Denitrification 5CH,0 + 4NO’>2N, + 4HCO> + CO* + —448

3H,0
Manganese (IV) CH,O + 2MnO” + 3CO” + H,0>2Mn"" + —349
reduction 4HCO*
Iron (III) reduction CH,O + 4Fe(OH)’ + 8H >4Fe*" + 8HCO® ~114
+3H,0
Sulphate reduction 2CH,0 + SO, + H>H,S + 2HCO* -77
Methane fermentation 2CH,0 > CH, + CO? -58

In some cases the disappearance is monitored of a reactant (O°, NO*~ SO,*), while in
other cases the appearance is registered of a reaction product (Mn>", Fe**, HS", CHY. It
has been proposed (Berner, 1981) to classify redox environments in terms of the presence
or absence of indicative redox species. The dominating factors governing the extent of
redox zonal environments are the availability (Banwart, 1999) and reactivity (Hartog et
al., 2005) of organic matter, the fluxes of electron acceptors (Andersen et al., 2001) as
well as the stored amounts of redox species in the sediment (Keating & Bahr, 1998). This
is strongly dependant on the diffusive or advective kind of the predominant transport
mechanism and therefore also dependant on the flow velocity (Jakobsen & Postma,

1999).

Permeability changes occur on a variety of scales (Figure 1.3). From large-scale
permeability contrasts between aquifer and aquitard units to small-scale differences
between flow channels and the porous matrix. Slow transport in aquitards and in narrow
pore space limits the supply of electron acceptors, such as O* or SO4> to the pore

solution (Hunter et al., 1998). Furthermore, impermeable, fine-grained sediments
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frequently have significant amounts of sedimentary organic matter associated with them
(Lovley & Chapelle, 1995), creating conditions favourable for fermentation to occur
within aquitards. As an example, in a groundwater flow system, the zone of Fe(IIl)
reduction may be located upstream from the zone of sulphate reduction. Among various
authors, Sinke et al. (1998) have shown that distinct redox zoning can develop within
only a few centimetres thickness, while in other cases, redox sequences are stretching
over several kilometres away from the infiltration place (Massmann et al. 2004). Field
site-specific conditions, as fluctuating flow regimes may also lead to partly reversible

redox processes in the aquifer (Sinke et al., 1998).

sandy aquifer

CH,0 Co, CH,0 HCO; CH,0 HCO; CH,0 HCO; CH,0 HCO; CH,0 CC
primary
redox >—< >—< >——< >—< >—< ¥<
reactions

0, H,0 NO; N, MnO,  Mn¥ Fe(OH), F
redox NO: Mn(IV) Fe(IIl) 2- '
zones 0, 3 g S04 CH,
flow path —_— >
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0, H,0

micro I high porosity >_<
seels flow path

. Fe(IIT) Fe(Il)
(103 m) ) Local scale (10" m)
low porosity

DOC HCO;

Diffusion

“ clayey aquitard Fermentation
. : : - POC —— DOC

Figure 1.3: Schematic view of an aquifer system showing redox reactions and zonations
at a variety of spatial scales (POC = particulate organic carbon, DOC = dissolved organic

carbon) (after Hunter et al.,1998)

Active microbial populations modify the chemical composition of their surrounding,
which in turn affects the microbial ecology and rate of production of biomass; metabolic
reactions also influence groundwater pH and alkalinity. By modifying the redox
conditions, the pH and the alkalinity, microbial reactions take over control on inorganic
processes such as ion exchange, adsorption reactions and mineral precipitation and

dissolution (Hunter et al., 1998). Furthermore, Postma & Jakobsen (1996) and other

12



authors found that a segregation of TEAPs (terminal electron accepting processes) into
distinct redox zones is strongly affected by the spectrum of oxidisable matter present in
the sediment. The greater the variance of, for example iron oxides, in stability, the more

diffuse will be the zones of Fe(III) and sulphate reduction.

BI with its effective natural attenuation processes evidently has the following striking

advantages:
* Elimination of suspended particles, biodegradable compounds, bacteria, viruses
* Part elimination of absorbable compounds

» Equilibration of temperature changes and concentrations of dissolved constituents,

and
* Vicinity to surface waters ensure high recharge and pumping rates.

Detention times of BI in the aquifer range from 5 days to more than 10 years (Grischek et
al., 2002). In Germany, a travel time minimum of 50 days is proposed because an old rule
determines this period of time being sufficient to obtain the water free of pathogens.
However, recent findings underline that the flow path length, river bed or lake bed
properties and redox conditions play an important role for the removal of surface water-
borne pathogens (Heberer, 2002). Several pharmaceutically active compounds that are
discharged almost unchanged from municipal sewage water treatment plants are not
eliminated during recharge through the subsurface. Further undesirable effects of BI on
water quality can include increases in hardness, ammonium and dissolved iron and
manganese concentrations, and the formation of malodorous sulfur compounds as a result

of changing redox conditions (Hiscock & Grischek, 2002).

Five cities in Africa; three cities in Malawi; Blantyre, Lilongwe, and Mzuzu; and two
cities in Kenya; Eldoret and Nakuru are using BI method. In most of these water supply
systems, surface water (river) is the main source of water and conventional surface water
treatment (sedimentation, chemical coagulation/flocculation, clarification and

chlorination) are applied. For groundwater treatment in Nakuru, chlorination is the only
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treatment applied. Furthermore, excessive chemical sludge production and difficulty in

water treatment plant operation due to variation in the turbidity of the surface water are

common in water supply systems of these cities (Sharma & Amy, 2009). Details salient

features of the water supply systems analysed and cost calculations are presented in Table

1.4.

Table 1.4: Water supply systems analysed for Bank infiltration in Malawi (Sharma &

Amy, 2009)
Blantyre | Lilongwe Mzuzu Eldoret Nakuru
Population 700,000 670,000 135,000 217,000 285,000
Surface
Surface Surface Surfeace water | Surface water
water
_ water water (Ellegirini, (31%;
Water sources (Shire _
(Lilongwe | (Lunyangwa | Endoroto and | Groundwater
river, Mudi
river) river) Moiben rivers (69%)
dam)
Existing water
treatment plant
110,000 75,000 15,000 22,000 35,950
capacity
(m*/day)
Operational cost
of existing
0.120 0.030 0.009 0.043 0.029
treatment
(USDollar/m’)
Estimated
operational
costs of BI 0.098 0.014 0.009 0.036 0.020
system
(USDollar/m’)
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In the United States, BI effectiveness for removing pathogen surrogates, particles,
turbidity, natural organic matter, disinfection by-product precursors and pesticides too
have been monitored. The BI system studied achieved up to 2.4 logs of particle removal,
whereas in a comparative study, the conventional treatment process achieved only up to
1.5 logs of particle reduction. Total organic carbon (TOC) of 60% in river water was
removed by BI. Conventional treatment processes, however, achieved about 25% TOC
removal efficiency (Wang et al., 1995). The results obtained from the field study by
Wang et al. (1995) indicated that the removal efficiency increased with the filtration
depth, with most of the removal occurring within the first meter of the filtration. Analysis
of data for total coliform, total aerobic spores and microscopic particulates suggests that
more than 2.5 log removal was due to BI. Weiss et al. (2003, 2005) reported BI treatment
removal for E. coli C bacteriophage was between 2.6-3.3 logs and for E. coli F-amp
bacteriophage was between 1.9-2.3 logs at three different sites. Trihalomethane (THM)
formation potential and haloacetic acid (HAA) formation potential were also reduced by
50-80%; whereas, reductions in haloacetonitriles, haloketones, chloral hydrate and
chloropicrin precursors ranged from 30-100%. Bacterial transport in soil and other
unconsolidated or consolidated materials depends strongly on material properties.
Temperature, humidity, pH, amounts of organic matter in soil and aquifer material,
rainfall, sunlight, and competitive microorganisms will all affect pathogenic survival in
aquatic and soil environments as well as in other unconsolidated material, and even
within aquifer matrices (Gerba & Bitton, 1984; Crook, 1985). During artificial sand
filtration, removal of coliforms and heterotrophic bacteria decreases as temperature
decreases (Bellamy et al., 1985); water salinity may also have an effect (Gannon et al.
1991). In fine sand, the migration of bacteria is limited and most bacteria are removed at
the beginning of infiltration many even within the first 0.5 m (Bellamy et al. 1985;
Preuss, 1996; Albrechtsen et al. 1998). In sandy gravel, Pang et al. (1998) reported the
detection of Bacillus subtilis endospores after transport of 90 m from an injection well. In
a gravel aquifer, Sinton et al. (1997) reported that E. coli J6-2 was recovered 401 m from
an injection well. These data suggest that some coarse-grained aquifers may provide high
water yields, but may have low efficiency in removing bacteria by BI when fine-grained
river bed sediments are absent. Under steady-state conditions, BI with an average

15



residence time of 2 weeks showed 5 log removal efficiency for pathogenic
microorganism surrogates, bacteria and bacteriophage. There may be variations of =1 log
removal efficiency, depending on the microorganism (Medema et al., 2000). Schijven et
al. (2002) concluded that BI is an efficient system for the removal of microbial
contaminants. Given sufficient flow path length and time, microbial contaminants will be
removed or inactivated to levels that will safeguard public health. The field experiments
by Schijven et al. (1998, 1999, and 2000) serve as a benchmark for field removal under
relatively homogenous and steady-state conditions in a saturated sand aquifer. Under
optimal conditions (canal infiltration into dune sand), BI can achieve up to 8 log virus

removal over a distance of 30 m within 25 days.

Besides the gratifying opportunity of potable water production, BI at suitable sites also
contributes to better preservation of groundwater resources and makes high pumping
rates possible. Nevertheless, management of bank infiltration schemes should be
implemented into wide catchment planning in order to limit potentially polluting
activities in the watershed and also to balance infiltration losses with the ecological needs

of the water body.

2.0 PHYSIOGRAPHY

2.1 Topography

The study area is part of Langat Basin area. The topography of the Langat Basin can
broadly be divided into three regions, namely the mountainous areas located in the
northeastern part of the basin, the hilly areas which are characterised by rolling hills with
gentle slopes and predominate over a large part of the middle section of the basin, and the
lowlands located in the southwest part of the Basin bounded by the hilly areas in the
north and east, and by the sea in the southwest. At the top end of the mountainous terrain,
the land elevation is around 1000 m above mean sea level (msl). However, most of the
mountainous areas are below 500 m (msl). The change from mountainous to hilly land is

gradual and the change is at around 150 m (msl). The hilly areas are characterised by
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rolling hills with gentle slopes and predominate over a large part of the middle section of

the basin. The elevation ranges from 50 — 150 m (msl).

The study area which is a former mining areas is occupied by a member of lakes. Three
of the lakes are used as reservoirs and managed by Konsortium ABASS Sdn Bhd (the
short name from Aliran Bekalan Air Selangor Selatan), and named as Pond A, Pond B
and Pond C. These the ponds are interconnected with each others. (Figure 2.1) and
functioned to increase the capacity of raw water intake and reduce the release of water

from the Semenyih dam, and could be pumped into the nearby water intake.
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Figure 2.1: Schematic flow of lake water displacement (WT1) in the Jenderam Hilir area

(source: Konsotium ABASS Sdn Bhd.)
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2.2 Drainage

Study area is located at the confluence of two major rivers namely Sungai Semenyih,
Sungai Langat and one smaller river, Sungai Jenderam Hilir in the state of Selangor. The
two rivers are the major source of raw water in Selangor where there are many water
intakes located along the Sungai Langat and Sungai Semenyih. In the study area, Sungai
Semenyih water intake is built a few hundred metres upstream from the confluence of the

two rivers. This water intake serves Putrajaya mainly.

2.3 Landuse

Area surrounding the study area is rapidly developing as a result of the spill over on the
development of Putrajaya, Cyberjaya and Kuala Lumpur International Airport (KLIA).
Availability of road networks such as the ELITE highway, North-South highway
(PLUS), Nilai-KLIA highway and main road connecting Dengkil and Kajang, and
Putrajaya including rail service i.e. Express Rail Link (ERL), has become the source of
connection that led to increase of landuse activities around the study area. Physical
development including housing is active in Dengkil, Putrajaya and Bandar Baru Salak
Tinggi. Agricultural activities, especially oil palm and rubber plantations dominated these
areas. There are also green areas that still remained, near the area such as Kuala Langat
North Forest Reserve located on the west and Universiti Kebangsaan Malaysia (UKM)
reserves are located northeast of the study area. Figure 2.2 shows the landuse map of the
study and surrounding areas. Over 70% of the study area is a former mining area and not

developed.
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Figure 2.2: Landuse Map (after Department of Agriculture, 2006)

24 Temperature

Dengkil is always hot and humid with daily temperatures between 27-30°C. The nearest

weather stations is located at Dengkil town and KLIA, Sepang. The monthly temperature

recorded at KLIA, Sepang from 2003-2010 remains relatively stable throughout the year

with average monthly variations not exceeding 3.0°C. The lowest and highest 24 hour

mean temperature were 26.4°C (2009) and 29.5°C (2005) respectively (Figure 2.3).
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Figure 2.3: Yearly temperature at KLIA station for 2003 to 2010

2.5 Rainfall

The two monsoon periods, northeast monsoon from October to January and the
Southwest monsoon from May to September are well defined. The rainfall is
concentrated between January and March. The annual mean precipitation was 1288.6 mm
for 2010. The rainfall data recorded at KLIA, Sepang and at Dengkil station recorded by
Department of Irrigation and Drainage Malaysia (JPS) from the January 2010—Jun 2011
shows a fluctuating distribution pattern with March 2010 having the heaviest rainfall (i.e.
265.4 mm daily total rainfall in Dengkil Station) and August 2010 at KLIA station (i.e.
173 mm) while the February 2010 and May 2011 was the driest months with 12.2 mm
and 8.0 mm daily total rainfall at KLIA station. Based on the monthly rainfall for the year
2010 as shown in Figure 2.4, it is indicated that the heaviest rainfall occur in January and

March. The total annual rainfall for 2010 was 1288.6 mm.
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Figure 2.4: Monthly rainfall in Dengkil and KLIA station for Jan 2010 to Jun 2011
2.6  Evaporation
Daily evaporation data recorded at KLIA from the year 2003-2010 were analysed. The

highest mean daily evaporation was in the year of 2010 with 4.3 mm while the lowest

mean daily evaporation was in the 2003, 2004 and 2008 with 3.9 mm (Figure 2.5).
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Figure 2.5: Yearly evaporation at KLIA station for 2003 to 2010
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3.0 GEOLOGY
3.1 Regional Geology

The Langat Basin has an area of about 2,100 km®, comprising about 1,155 km® of hilly
and mountainous terrain, and 945 km” of coastal plain. Figure 3.1 shows the general
geological map of the Langat Basin. Bedrock in the mountainous area includes Permian
igneous rocks, and Pre-Devonian schist and phyllite of the Hawthornden Schist.
Hawthornden Formation rocks are highly deformed and have undergone two phases of
deformation (Gobbett and Hutchison 1973). The predominant rock in the foothills is
Permo-Carboniferous meta-sandstone, quartzite, slates, phyllites and quartz schist of
Kenny Hill Formation. These strata are comparatively less deformed than rocks of the
Hawthornden Formation. On the coastal plain, Quaternary deposits consisting of
Palacocene through Holocene unconsolidated gravel, sand, silt and clay of Simpang,
Kempadang, Gula and Beruas Formations unconformably overlay eroded bedrock, and
grow progressively younger and thicker toward the coast (Gobbett and Hutchison, 1973).
In general, these sediments grade downward from clay to gravel and were 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 the main aquifer of the Langat Basin. The aquifer is typically several metres
thick near the foothills and varies from about 50 m to more than 100 m further toward the

coast (JICA 2002).

Geology of Sepang and Kuala Langat District is made up Kenny Hill Formation,
Hawthornden Schist, granite and alluvium (Abdullah Sani, 1985). Majority of the area is
covered by alluvium, which is characterised by gently sloping and flat terrain. Kenny Hill
Formations and Hawthornden Schist characterised the low and semi-rolling hills. Granite
shows higher topography and located in the west of study area (Figure 3.1). Granite is
part of the main range and Kuala Lumpur Granite Pluton (Cobbing and Mallick, 1987).
There are a series of faults in the Kenny Hill Formation, Hawthornden Schist and granite.

Folding can be found in the quartzite and phyllite of the Kenny Hill Formation. The
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stratigraphic position of the underlying rocks in relation to the regional geology is as

shown in Table 3.1.
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Figure 3.1: General geology of the Langat Basin

Table 3.1: Stratigraphic position on the underlying rocks in relation to the regional

geology
Age Rock Formation
Quaternary Alluvium
Mesozoic Quartz reef and the associated sericite,

Granite

Permian-Carboniferous

Kenny Hill Formation/Kajang Formation

Middle-Upper Silurian

Hawthornden Formation
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3.1 Geology of the Study Area

The geology of the study area consists of alternating phyllite, schists, slate and sandstone
layers of the Kenny Hill Formation with some conglomerates, overlain by alluvium
consisting of sand, gravel, clay and silt. Ong (1979) stated that the bedrock geology of the
study area consists of metasediments such as mudstone, sandstone and shale of the folded
Kenny Hill Formation. The Kenny Hill Formations overlies the Hawthornden Schists,
contradicting with Abdullah Sani (1985) which stated that in general, almost all areas of

Dengkil is overlain by Hawthornden Schists.

The drilling logs of the boreholes drilled in the study area and final standpipe design in
Jenderam Hilir are shown in Appendix A. The area is covered with alluvium consisting
of gravel, sand, silt and clay which is underlain by weathered Hawthornden Schist.
Alluvium in Jenderam Hilir is thicker than 20 m. Most of the soil in the study area is
disturbed by to mining activities in the past, but some borehole logs show that in the

study area, original soil or bedrock geology could still be intercepted.

4.0 HYDROGEOLOGY

4.1 Geophysical Investigation

Geophysical method was used to investigate the subsurface geology of the study area to
determine the depth of the potential aquifer in Jenderam Hilir, Selangor. Figure 4.1 shows
the location of the 2D resistivity survey line at the site. The principle geophysical
technique used was multi-electrode resistivity profiling using the Lund Imaging System
ES464 with an ABEM TSAS4000 Terrameter. Eight resistivity lines ranges for 400-1200
m were carried out by using Schlumberger electrode arrangement. The total length of all
the line is 6,040 m employing a 10 m electrode spacing. Observation from the study area
then were transferred to a computer and converted into a format that could be read by
processing software S4Kwin RES2DINV version 3:23. Graphic profiles resulted from the
processing using RES2DINV were exported to DESIGNER graphics software for

presentation of the profile.
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Figure 4.1: Location of the 2D resistivity survey line in Jenderam Hilir, Selangor

Figure 4.2 to 4.9 show the results of 2D resistivity profile line A-A', B-B', C-C', D-D', E-
E', F-F', G-G 'and H-H'. Electrode spacing of a maximum of 10 m in 800 m long survey

line was to allow for the penetration profile of up to 130 m.

2D resistivity profile for cross section line A-A' shown in Figure 4.2 is located in
between two ponds (Pond C and Pond B) measuring 800 m long. LP1 layer is interpreted
as layer of sand. The thickness of sand layer is about 25 m. This was followed by schist
(S1) which has a higher resistivity value (150 Qm) compared with S2 schist (60 Qm). S2
schist is interpreted as weathered schist. SP1 is a boundary or a fault that divides between
the two types of schist. Anomalies A1 and A2 which have sharp boundries have very low
resistivity values and are interpreted as the effect of high conductivity of the underground

water pipes which can be observed at those locations.
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Figure 4.2: Resistivity profile line A-A' in Jenderam Hilir, Dengkil Selangor.

Figure 4.3 shows the 2D resistivity profiles cross the line B-B' of which is 1200 m long.
LP2 layer has an average thickness of 15 m, and be interpreted as a layer of sand. Survey
results also showed that the resistivity of the bedrock is not similar to as the line A-A' as
this zone has very low resistivity value of between 10-30 Qm. These zones known area
are SG1, SG2 and S3 which consist of graphitic schist interpreted as showing high
conductivity values. S3 (schist) was detected in the middle of this profile, while BTP1

interpreted as mudstone or sandstone based on very high resistivity of 200-600 Qm.
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Figure 4.3: Resistivity profile line B-B' in Jenderam Hilir, Dengkil, Selangor.

Resistivity profile across the line C-C' which is 800 m long (Figure 4.4) showed two of
the most significant lithology. The first is to the left of the profile where most of the
bedrock consists of graphitic schist (SG4 and SGS5) of highly conductive with resistivity
of 10-30 Qm. The graphitic schist is the dominant bedrock in the area. However, the two
are separated by a lithologic boundary or fault known as SP2. Thus it can be concluded
that the survey area in the east, shown by profiles A-A' and B-B' is dominated by schist
bedrock or weathered schist and graphitic schist, while on the west of the survey line is
dominated by graphitic schist. Zones BTP2 and BTP3 which has a high resistivity value
(200-600 Qm) are interpreted as mudstone or sandstone. Mudstone or sandstone at BTP2
looks thinning to the surface and widened at the base as shown by the profile C-C'.
Conductive anomalies A3 is interpreted as the effect of water pipe that runs parallel to the

line C-C', in the position of 350-430 m from the position of the electrodes.
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Figure 4.4: Resistivity profile line C-C' in Jenderam Hilir, Dengkil, Selangor

Figure 4.5 shows the profile of resistivity 2D line D-D' of which the length is 800 m.
Results showed that most of the bedrock consists of graphitic schist. Zone SG6, SG7 and
SG8 consist of graphitic schist. BTP4 zone is interpreted as mudstone/sandstone. High
conductive anomalies in A4 was detected and interpreted as a water pipe to the treatment

plant perpendicular to the profile.

Figure 4.6 is a 2D resistivity profiles line E-E' of measuring 640 m long. Survey results
found that graphitic schist SG9, SG10 and SG11 dominated the bedrock underlying the
layer of LP5 which consists of sand. These three zones of graphitic schist overlies BTPS
of mudstone/sandstone, which is located in the middle of the profile of this survey line.

The very conductive A5 anomaly is of water pipe.
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Figure 4.5: Resistivity profile line D-D' in Jenderam Hilir, Dengkil, Selangor

Resistivity profile line F-F' with length of about 600 m is shown in Figure 4.7. The
bedrock is very shallow where the mudstone or sandstone BTP7 is found near the
surface. This may be due to the survey lines are traversing shallow bedrock where there is
no deposition of sediment in this area in the past. Mudstone or sandstone is massive and
could be seen from the results of a very high resistivity of 400 Qm. Under the BTP7,
graphitic schist of SG12 and SG13 are dominant. The mudstone/sandstone of BTP6 is
visible under the layers of graphitic schist of SG12 and SG13. The mudstone/sandstone
could have been forming the inner part of folded SG12 and SG13.
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Figure 4.8 shows the 2D resistivity profile line G-G' with a length of 800 m. Results

show that LP6 with high resistivity values is on top with an average thickness of 15 m.

The LP6 is interpreted as layer of gravel which provides high resistivity values. Below

this gravel layer consist of graphitic schist SG14, SG15, SG16 and SG17. The graphitic

schist of SG16 and SG17 are indicated by very low resistivity values.
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Figure 4.8: 2D Resistivity profile line G-G' in Jenderam Hilir, Dengkil, Selangor

The 2D resistivity survey found that:

1. The thickness of the sand layer is about 15-25 m which indicated that the area has

a good layer of aquifer with high potential for groundwater development.

However, for the successful groundwater development, this layer did not show

continuity, most likely due to the mining activities in the past.

2. The resistivity profiling could be used to identify the presence of sand layer which

is crucial in the study.

3. Bedrock in the study area consists of mainly of graphitic schist of the

Hawthornden schist with low groundwater development.
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4.2 Subsurface Exploration

The main objective of this exploration works is to obtaining detailed information on the
lithology of the site and the physical properties of the aquifer in the study area. The

exploration is required to in ascertain the suitability to carry out BI at the site.

Eight (8) wells were drilled using YBM rotary drilling machine employing wash boring
method to bedrock and 17 hole were drilled using a motorised auger to a depth of 2-3 m
below the existing water table. The drilling work was conducted in May 2009 to establish
the subsurface geology and the depth of the water table in selected locations around the
Jenderam Hilir and a total of 25 monitoring wells (MW) have been constructed (Figure
4.9), that focused to the area downstream of the confluence of Sungai Semenyih and
Sungai Langat. The wells were constructed using PVC pipe of 50 mm diameter or 75 mm
diameter complete with slotted screen. The summary of the monitoring wells and test

wells is shown in Table 4.1.

Based on the exploration and geological information gathered in the study area, as well as
the availability of R&D funds, two test wells i.e. DW1 and DW2 with diameter of 255
mm, at a depth of 19.0 and 18.40 m respectively were constructed to determine the
hydraulic parameters of the wells and aquifer. The test wells have been drilled using with
semi-mechanised bangka percussion drill. For the DW2, the drilling of the 305 mm
diameter exploration borehole encountered light grey to dark purplish clay from the top
to a depth of 3.0 m, followed by light greyish brown clayey silt up to 5.0 m. This was
followed by light greyish gravelly sand with some decaying wood fragments up to a
depth of 18.4 m. The construction of the test wells consists of installation of 255 mm
diameter slotted PVC screen from 11.4-17.4 m, followed by 1 m blank PVC pipes of the
same diameter at the bottom of the screen to act as a sand-trap. The bottom of the sand-
trap was installed with an end-cap. While, the test wells of DW1 consist of light brownish
to dark purplish grey clay from 0-3.0 m, followed by light greyish clayey silt with some
decaying wood from 3.0-7.7 m and silty sand and gravel up to 19.0 m when reaching

bedrock. Screen were installed from 12-18 m (below ground level). Boreholes geological
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log and the detailed designs of the two test wells are shown in Figure 4.10 and Figure

4.11. the geological log and well design for all other wells are in Appendix A.

4.3  Aquifer System

The aquifer system in the study area consist of alluvial deposits of sand, silt and gravel
which form shallow aquifer. The unsaturated zone sits on the aquifer consists of clay. The
thickness of this clay layer is about 1-3 m. The aquifer is mostly of fine to coarse grained
sand with mixture of gravel. The thickness of aquifer layer ranging from 5-20 m. It can
be locally heterogeneous due to the presence of beds of fine to coarse-grained sand.
Based on drilling information, gravelly sand or sandy gravel aquifer layer are overlain by
layer of clay, while some areas are overlain by a layer of low permeability fine sand or
silt which make the aquifer confined or semi confined depending on locations. Bedrock
in the study area is located at depths of 20 m. Recharge to the aquifer is from rainwater
and river water that infiltrates through the aquifer resulting in the interdependence
between groundwater and river water. Due to the presence of sandy gravel which has
high porosity and transmissivity, and connections to the river, during high river flow,
water from the river discharged into the aquifer. During the river low flow, depending on
location of the study area, groundwater recharge to the river. The schematic
hydrogeological cross section A-A’, B-B’ and C-C’ (Figure 4.12) is illustrating the
aquifer system in Jenderam Hilir based on 25 piezometers and 2 test wells borehole logs.
The schematic diagram of the bank infiltration project in Jenderam Hilir, Selangor is

shown in Figure 4.13.
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Table 4.1: Summary of 25 monitoring wells (MW) and test wells (DW) in Jenderam Hilir

No. Well Well Groundwater Screen Depth
Diameter water level Length of well

(mm) m.b.g.1 (m) (m)

MWO01 75.00 3.95 1.50 6.00
MWO02 50.00 2.49 2.00 13.50
MWO03 75.00 1.30 1.50 5.00
MWo04 75.00 2.30 1.50 5.60
MWO05 75.00 0.82 1.50 4.32
MWO06 75.00 2.02 1.50 592
MWO07 75.00 1.69 1.50 5.20
MWO08 75.00 1.13 1.50 5.10
MWO09 75.00 4.70 2.00 11.20
MW10 50.00 3.70 1.50 5.90
MWI11 50.00 3.80 2.00 14.00
MW12 75.00 4.01 1.50 7.25
MW13 50.00 5.70 2.00 12.50
MW14 75.00 5.10 1.50 7.30
MW15 75.00 2.50 1.50 7.30
MW16 50.00 4.20 2.00 14.10
MW17 50.00 0.90 2.00 4.50
MW18 50.00 5.02 2.00 6.60
MW19 50.00 3.70 2.00 15.09
MW20 75.00 1.60 2.00 5.80
MW21 50.00 2.10 2.00 5.10
MWwW22 50.00 0.60 2.00 4.12
MW23 75.00 5.21 2.00 15.50
MW24 75.00 2.37 1.50 6.00
MW25 50.00 4.70 2.00 14.70
DW1 255.00 5.00 6.00 19.00
DwW2 255.00 1.50 6.00 18.40
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4.4 Surface Water and Groundwater Interaction

The surface water system and groundwater system interact with one another. Surface
water can enter the groundwater system by percolating down through the soil. This
process is called infiltration. Depending on the season and location, streams can be what
are called gaining streams or losing streams. Whether a stream is gaining or losing can be
affected by the pumping of a nearby well. Pumping from a well can cause a dip in the
water table (potentiometric surface). This drawdown, or cone of depression, represents a
negative head gradient and can cause water from a nearby stream to enter the

groundwater system. This process is called induced infiltration (Fetter, 2001).

At the Jenderam Hilir site, the minimum and maximum groundwater levels of the various
boreholes are used to identify the interaction between the groundwater and river. The
water levels of the test wells (DW) and monitoring wells (MW) and the Sungai Langat
were plotted on Figure 4.14. The water tables show the variations during the observation
period in 2010. The water tables are normally high in January and started to drop in
February. Based on the observations of the water levels, the fluctuation of the DW and
MW are affected by precipitation, and the increase of the water level in Sungai Langat
would also increase the groundwater levels in the well. This situations clearly indicates
the strong relationship between the groundwater and surface water. Higher groundwater
levels in comparison to the river level indicated that the groundwater contributed to the

surface water.
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Figure 4.10: Lithological log and well design DW1 in study area
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Figure 4.11: Lithological log and well design DW?2 in study area
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4.5 Aquifer Test

One of the fundamental aspects of groundwater resources investigation is the
determination of aquifer characteristics such as transmissivity, permeability and storage
coefficient. These characteristics are important in determining the natural flow of water
through an aquifer and its response to groundwater abstraction. Normally, the
determination of transmissivity, permeability and storage coefficient are made on the
basis of data obtained from test-pumping wells. Although such tests are not run
exclusively for the determination of aquifer characteristics, it is essential that test

programmes be designed so that they can be clearly and reliably assessed.

A pumping test program will allow determination of some or all of the following:

1. the yield characteristics and potential of the well,

il. the efficiency of the well performance as an indication of its hydraulic
conditions,

1. confirmation of the hydrogeological nature of the aquifer,

1v. determination of the hydraulic properties of the aquifer, and

V. prediction of the effect(s) of present and/or future abstraction from the

well on groundwater condition in the aquifer.

A pumping test programme for test well DW1 and DW2 was carried out in 2009. A Step-
Drawdown test (five steps) and a 72 hours Constant Discharge test, and recovery test
were done on the 22" October 2009 for DW1 and 5™ December 2009 for DW2 using a
Groundfos 45-7 submersible pump.

During the pumping tests, pumping rate was measured using V-notch weir. The
measurement of groundwater levels was performed using automatic data logger placed in
the test wells. Besides automatic measurements, manual measurements using water level

recorder were performed at prescribed intervals. The measurement collected during
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pumping and recovery test were kept in a database. All measurements are documented in

graphical form in linear and semi-logarithmic scale in Appendix B.

Step-drawdown test have been introduced by Jacob (1947) to study how the discharge Q
affects the drawdown S,, of a well drilled in confined aquifers. He proposed the following

equation:

sw=BQ+CQ’ (1)

where
Sw = drawdown in the well;
B = head loss coefficient due to laminar flow, usually assumed to be caused by
the aquifer;
C = head loss coefficient for turbulent flow, usually caused by flow into the
borehole and screen;

Q = discharge of the well

The time drawdown graph shown in Figure 4.15 is used to assess the efficiency of the
wells. The well efficiency is defined by Walton (1962) as the rate of loss of total water
level drawdown. Loss coefficient of the aquifer (B), and the coefficient of loss of wells
(C), can be determined from the graph. From the Figure 4.15, it can be concluded that
well DWI is not that efficient as the efficiency is less than 48% (Table 4.2). Low
efficiency is affected by the finer composition of the aquifer materials which consist of
54% silt and 38% sand. At the step 5, the drawdown increased to the 4.2 m from initial
static during step 1. In comparison, the results of pumping test of DW2 show that the
drawdown is only 0.15 m (Figure 4.16) and the efficiency of the well is very high (Table
4.3). The low drawdown in DW2, may suggest that the river is significantly contributing

water to the well.
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Figure 4.15: Step-drawdown test curve showing drawdown versus time for DW1

Table 4.2: Results of step drawdown test wells for DW1

STEP Q (m/h) As(m) Sw(m) Sw/Q W,
1 4.4 0.60 0.60 0.136 48.2%
2 6.6 0.39 0.99 0.15 38.28%
3 9.1 0.53 1.50 0.165 31.03%
4 12.2 1.02 2.52 0.207 25.13%
5 15.9 4.17 6.69 0.421 20.48%
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Figure 4.16: Step drawdown test curve showing drawdown versus time value for DW2
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Table 4.3: Results of step drawdown test well for DW2

STEP Q (m’/h) As(m) Sw(m) Sw/Q W,
1 25.1 0.29 0.29 0.01155 99.85%
2 30.7 0.08 0.37 0.01205 86.34%
3 36.9 0.09 0.46 0.01246 84.02%
4 43.9 0.1 0.56 0.01276 81.55%
5 51.6 0.12 0.68 0.01318 78.99%

The step test was followed by a constant rate test to provide an estimate of aquifer
hydraulic properties and to evaluate potential long-term well yield. Discharge rates for
the constant test were selected based on the step test results. Aquifer recovery was
measured after the test pumping to provide a second estimate of aquifer hydraulic

parameters.

On the 22™ October 2009 at 10.10 pm, based on drawdowns obtained during the step
tests, the discharge rate for the constant rate test of test wells DW1 was set at 12.2
m’/hours. Starting from a water level of 6.32 m below ground level, the drawdown at
4320 minutes (72 hours) was 4.16 m (10.48 m below ground level). Water-level data
measured during the pumping test are given in Appendix B. Drawdown and recovery data
were analysed using the Theis equation. The calculated values of transmissivity (T) and
hydraulic conductivity (K) resulting from Theis and Theis recovery analyses and the

analysis plots are shown in Appendix B.

The Theis, (1935) recovery method was used to analyse the water level recovery data.
This method consists of plotting the residual drawdown in the well versus the ratio of t/t’,
where t is the elapsed time since pumping began, and t’ is the elapsed time since pumping
ceased. The residual drawdown is plotted on an arithmetic y axis, and the ratio of t/t’ is
plotted on a logarithmic x axis. A straight line is then fit through the plotted water level
recovery data, and the slope of the line is measured to estimate aquifer transmissivity.
Transmissivity is defined as the amount of water that can be transmitted horizontally

through a unit width by the full saturated thickness of the aquifer under a hydraulic
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gradient of one, and has units of length/time. Similarly, hydraulic conductivity is defined
as the ability of aquifer materials to transmit water, but does not consider aquifer
thickness. As a result, hydraulic conductivity is expressed in units of length per unit time
(e.g. meters per day), or velocity. The Theis recovery method of analysis is valid for the

late-time water level recovery data from confined, unconfined and leaky confined

aquifers (Theis, 1935).

Transmissivity estimates for the wells were calculated from the Theis recovery method

according to the following equation:
T = Ql4nAs

where:
T = transmissivity;
Q = pumping rate; and

As = change in residual drawdown over one log cycle of t/t’.

Based on the calculated values for transmissivity, the hydraulic conductivity (K) is then

estimated according to:

K=T/b
where:

b = aquifer thickness in meters.

After the pumping test was terminated, recovery measurements were collected in DW1
for a period of approximately 720 minutes. The water level in DW1 recovered from a

final pumping water level of 3.99 m to 0.11 m within 720 minutes is shown in Appendix
B.

On the 5™ December, 2009 at 10:10 pm, the pumping test was started at DW2 at a rate of
51.6 m’/hour. The static water level just before pumping was 4.19 m below top of casing
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(TOC) and the pump was set at a depth of 9 m from TOC. The flow rate was constant
throughout the test at 51.6 m’/hour. The total drawdown at the end of the one day
pumping test was 4.94 m. Water levels measured during the pumping test of DW2 are
given in Appendix B. The calculated values of transmissivity (T) and hydraulic
conductivity (K) resulting from Theis and Theis recovery analyses are shown in Table 4.4
and the analysis plots are shown in Appendix B.

Because of the high yield potential and low drawdown for DW2, another pumping test
was conducted to study the aquifer characteristics. This test well has shown tremendous
potential to be developed for BI technique. The constant discharge was conducted on the
22™ April 2010 for 168 hours (7 days) followed by a recovery test. The long duration of
constant rate pumping test was to ascertation the impact of pumping on the surrounding
area especially the lakes nearby. Groundfos SP 60-7 submersible pump was used for the
pumping test. The static water level was 4.36 m and the final water level was 6.30 m i.e.
the drawdown was only 2.02 m. The transmissivity (T) and hydraulic conductivity (K)
value was 31.48 m*/hour and 2.35 m/hour (56.4 m/day) respectively.

Recovery test was carried out immediately after the constants discharge test ends. The
residual drawdown was 0.29 m. The transmissivity and hydraulic conductivity value of
47.22 m*/hour and 3.52 m/hour (78 m/day) were obtained respectively. Summary of
analyses of the drawdown and recovery data DW2 is shown in Table 4.4. For the DW2,
another 72 hours constant discharge test and recovery test was carried out on the 9th
October 2010 to ascertain the capacity of the well. No step-drawdown test was carried
out. The pumping test was carried out using a DT 95-10 Dynatech submersible pump.
The submersible pump was installed to a depth of 9.5 m below ground level with 125 mm
diameter galvanised (GI) riser pipe connected to the submersible pump. A 125 mm
diameter gate-valve was connected to the riser pipe to regulate the flow rate. A flow
meter was installed at the riser pipe to measure the flow rate. The riser pipe was then
directed to a tank complete with 90° V-Notch weir to also measure the flow rate. After
the installation of the pump and all other necessary set-up was completed, a calibration
test was carried out for 2 hours to determine the capacity of the test well. The constant
discharge test was carried out with a pumping rate of 128 m*/hour. The static water level

was 4.05 m and the final water level was 6.68 m below ground level. The drawdown was
47



only 2.63 m. The transmissivity and hydraulic conductivity value was 52.05 m*/hour and
3.88 m/hour (93.12 m/day) respectively.

The recovery test was then carried out immediately after the constant discharge test was
completed. The recovery was completed in 4 hours, and the residual drawdown was 0.50
m. The recovery after 4 hours was 80.99%, with a transmissivity and hydraulic
conductivity value of 117.12 m*/hour and 8.74 m/hour (209.76 m/day) respectively. The
pumping test data is shown in Appendix B. The drawdown of DW2 was very low, this
show that the well is capable of producing much higher amount of water. According to
this aquifer test, the range of travel time from river water to recharge the aquifer is
average on 3 to 11 days. The travel time was estimated by dividing hydraulic
conductivity (K) in m/day with distance measured from the river to the well. The test
well, DW2 has successfully shown that well constructed along river bank is capable of

yielding significant volume of water with very much higher quality.

Table 4.4: Result of pumping test analyses for value of Transmissivity (T) and Hydraulic

Conductivity (K) based on Thesis equation

Date Pumping | No. | Pumping | Drawdown | Transmissivity | Transmissivity Hydraulic Hydraulic
Hours Well Rate (m) (T) (T) Conductivity Conductivity

Q (m’/h) m*h m*h (K) (K)
Constant Recovery m/h m/h

discharge Constant Recovery

discharge

22/9/2009 72 DW 1 12.20 4.16 3.18 27.90 0.29 2.54
7/12/2009 72 DW 2 51.60 0.75 33.73 94.43 2.52 7.05
22/04/2010 168 DW 2 90.20 2.02 55.02 82.50 4.11 6.16
10/10/2010 72 DW2 | 128.00 2.63 52.50 117.12 3.92 8.74
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4.6 Bank Infiltration

4.6.1 Sieve Analysis For Aquifer Material

Grain size analysis (British Soil Classifications BS 1377 Part 2, 1990) from the aquifer
materials was carried out up to the depths of 15 m at the sites for all the 27 boreholes in
study area. Grain size distribution was determined using wet-sieving techniques and mesh
sizes of 5.0, 4.0, 2.83, 2.0, 1.180, 0.60, 0.425, 0.30, 0.212, 0.150 and 0.063 mm.
Sediments were characterised in terms of percent gravel (%G), sand (%S), silt (%Si) and
clay (%C), djo, median grain size (dsp), deo and the uniformity coefficient, C, (Hazen,
1911). The effective grain size, djo, is the size corresponding to the 10% line on the
grain-size distribution curve and represents passing of 10% finer (by weight) of the
sample during the sieve analysis. The grain size analysis indicates that the surface soil up
to the depth of 15 m has higher percentage of gravel, coarse sand and medium sand.
Gravel, however, is found to a depth of 20 m. Therefore, the efficient aquifer can be
assumed up to 20 m. The required soil parameters for estimating hydraulic conductivity
were determined from the sieve analysis for DW2 in Appendix C. Values of hydraulics
conductivity (K), a necessary parameter to estimate travel time at different depths (Table
4.5) was estimated using Hazen methods (Hazen, 1911). The travel time between the
screens of the test wells and the river bank is an important parameter for bacteria and
turbidity removal. A 60-day travel time was assumed to be adequate to inactivate
pathogenic bacteria to the degree that no health risk exists (Schijven and Majid
Hassanizadeh, 2000). In Germany, a travel time of 50 days is commonly recommended
for the elimination of bacteria and to design a water protection zone where no microbial
pollution should occur. The study of bank infiltration in Nainital, India, groundwater
tubewells, which are very close to the lake bank, were found to be 1-2 days and for
tubewell which is around 84 m away from the lake, the travel time was estimated the
most 11-19 days. To reach 4-5 log removal of colifrom during BI, travel time between

10-20 days is needed in India (Dash et al., 2008).
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Grain-size distribution curves can be used to estimate the hydraulic conductivity of sands
where the effective grain size is between approximately 0.1 to 3.0 mm (Fetter, 2001) by
applying the Hazen method. Those values from the generated grain-size distribution

curves were applied to the Hazen approximation for hydraulic conductivity as follows:
K= C x (dyo)*
where:

K = hydraulic conductivity (cm/s)
d;o = effective grain size (cm/s)

C = coefficient based on grain size (Fetter, 2001)

Depth profiles of particle size distribution and the saturated hydraulic conductivity are
shown in Table 4.5. The samples from 1.2 to 15 m deep were predominately medium-
grained sand (90%), gravelly sand (36-56%), and sandy gravel (44-56%). Samples from
greater depths of DW2 were generally coarser and predominantly coarser sand or
gravelly sand. The estimated hydraulic conductivity for all the samples were between
0.233-397 m/d by the Hazen method. The values increased from approximately 0.233
m/d at the surface to 26.5 m/d at a depth of 8 m and increased to 26.5 to 397 m/d at a
depth of 13 m in DW2. The results show that there is an increase in heterogeneity with

depth as sampled in DW2.

Table 4.5: Summary results of soil particle and values of hydraulic conductivity

calculated using Hazen methods for DW2

Depth Clay Silt Sand Gravel dyo ds deo K (Hazen,1911)
m % % % % (mm) (mm) | (mm) |m/day m/sec
1.2-6 4 6 90 0 0.015 0.49 0.6 0.233 | 0.0000027
8-10 4 4 56 36 0.16 1.3 1.8 26.5 0.0003072
13-15 0 0 44 56 0.6 23 3 397 0.0046
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4.6.2 Utilisation of Bank Infiltration for Water Treatment In Malaysia

Malaysia has traditionally sought its supply of water from sources referred to as surface
water which include rivers and dams. Currently, surface water accounts for more than
98% of the national public water supply and the high level of dependence on surface

water needs to be diluted due to the impending climate change.

Bl is a water treatment process that make use of surface water that naturally sinks into the
ground via the river bed or bank and is recovered via a pumping well. Compared with an
ordinary water treatment system, which takes water directly from the river. BI is a
traditionally efficient and well accepted method of surface water treatment in Europe. As
BI systems are simple to operate and robust, they have a high potential for application in

developing countries such as Malaysia.

Due to the nature of the system, which also take groundwater from the ground as opposed
to directly from the river, the system is able to continue its supply of water even in the
event of water pollution or unexpected disaster. With this system, the shutting down of
water treatment plants due to pollution can be prevented. It is noted that for Kuala
Lumpur, the Cheras 11th Mile water treatment plant in Hulu Langat is periodically closed
due to high ammonia levels in Sungai Langat which serves as the plant’s raw water

intake point.

Several mechanisms are responsible for improvement of water quality during BI. During
infiltration and travel through the soil and aquifer sediments, surface water is subjected to
a combination of physical, chemical and biological processes such as (Sharma & Amy,
2009);

1. filtration,

ii.  solution-precipitation.

iii.  ion-exchange,

iv.  sorption-desorption,

v.  complexation,
51



vi. redox reactions,
vii. microbial biodegradation and

viii. dilution that significantly improve water quality.

River water exhibiting a wide range of spatio-temporal variations is treated by a series of
process to provide safe water for human consumption. The degree of treatment depends
on the nature of the river water. The conventional raw water treatment depends on the
scheme. In Malaysia, Ministry of Health (MOH) is responsible for monitoring the raw
water quality at the intake points of the treatment plants. State Water Authorities or
private companies then supply piped drinking water from the treatment plants to the
population. In the year 2000, 98% of the urban population in Malaysia were already
served through reticulated systems from water treatment plants using all or some of the
conventional treatment processes of aeration, coagulation and flocculation,
sedimentation, filtration and chlorination. However, the effectiveness of some smaller
treatment plants where only chlorination was used, are now under threat because of
development. A schematic diagram of the conventional raw water treatment processes is

presented in Figure 4.17.

In case of polluted rivers, raw water is generally pre-chlorinated and then subjected to a
treatment sequence in Figure 14.17. Chlorination of water polluted with organics is a
potential sources for the formation of disinfection by-products (DBPs). Removal of
organics to minimise formation of DBPs is a regulatory requirement in developed

countries.

Increasing chemical pollution, especially in areas with significant human activities, which
may result in high concentrations of ammonia, organic compounds and micropollutants in
the river water, necessitated introduction of supplementary pre- and post-treatment steps
to build up a multiple-barrier system. A variety of technologies may be applied to treat BI
and treatment strategies may be quite different depending on the river water quality.
Aeration or ozone may be used to oxidise iron and manganese that are picked up in
anaerobic aquifers and activated carbon can be used for adsorption and protection against
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more persistent contaminants. Today nearly all water utilities situated along large rivers
use granular activated carbon filters, often combined with ozonation and filtration.
Proposal for process scheme development of Bl water treatment in Malaysia show in

Figure 4.18.

Due to the rising demand for drinking water, BI is one of the best options to provide
source of drinking water. Surface water, streams, rivers and local water catchments are
part of many great water systems in Selangor. But with the growth in population and
development, freshwater resources have become scarce. Once plentiful, water resources
in the Klang Valley have become contaminated as a result of excessive disposal of animal
wastes, industrial farms and other wastes in leaching harmful pollutants into water
supplies. Not only in Klang Valley but in Peninsular Malaysia. Mains water demand in
this country is projected to increase 27% from 11,806 MLD in 2005 to 16,271 MLD in
2010. In Selangor (Table 4.6), domestic demand grew at an average compounded rate of
5.9% from 1960 to 2006. During this years, water demand was divided between the
domestic and non-domestic sectors by a ratio of 61 to 39. The projected domestic and
industrial demand for Peninsular Malaysia up to 2050 based on study by Economic
Planning Unit, reported in National Water Resources Study (GOM, 2000) predicts Langat
Basin’s water demand in 2012 to be about 1,200 MLD, its present water supply caters for
only 1000 MLD and projected to reach 24,485 MLD by the year 2020.

Table 4.6: Selangor growth in population and domestic Demand, Selangor 1960-2006
(GOM, 2000).

1960 1970 1980 1990 2000 2006
Domestic
Water demand 105 177 295 493 1,117 1,459
(MLD)
Population

1.12 1.18 2.41 3.28 5.25 6.47
(Million)

53




Alum

[ntake/
Pumping Station

Sludge Treatment Plant

Flocculation Sedimentation

Filtration

Helding
Tank

Fumping
Station

Balancin
Heaewol?

== CONSUMER

Sty Sludge
Sludge Dewalering
Thickener Bullding

Sludge
Cake
Yard

Figure 4.17: A schematic diagram of the conventional raw water treatment in Malaysia (sources: Konsortium Abass Sdn Bhd.)

54




Aerations Tank

—__l_. Water sprinkle

Secondary Filter

To Consumer
Sand Zeolite

Booster Activated Ultra Membrane
pump  charcoal

Graded gravel

Figure 4.18: Schematic plan for process scheme development of river water treatment in Malaysia utilising Bank Infiltration

55



From the statistic of water consumption in Malaysia from 2008 to 2009, that there are
about 12,418 intake in 2008, taking water directly from rivers in the water supply needs
of the states in Malaysia. The number of intakes and has risen to 12,583 in the year 2009
due to increased demand for water (Table 4.7). What was feared would be closure of
water intakes due to pollution as the dependency on the surface water is very high.
Therefore, the BI method is needed to prevent the repetitive occurrence of closure of

water intake.

4.6.3 Bank Infiltration in the Study Area

In Selangor, the drinking water is supplied solely by surface water. However, the quality
of the source of drinking water is more and more difficult to maintain due to an increase
source of contamination. The quality of the raw water is much worse in downstream
areas than in upstream areas. The BI method should be considered by water operators in
order to obtain clean raw water for public water supply and lower the cost of water
treatment. Jenderam Hilir which is situated down stream on the Langat River Basin,
where condition of implementing BI is very conducive, hence pumping the source of
municipal water from the Sungai Langat is potentially viable through this method of
water treatment. Two wells, DW1 and DW2 which were developed by NAHRIM was
used for the BI study. The 254 mm diameter DW1 and DW2 pumping well are located 60
m and 18 m respectively from the riverbank (Figure 4.19). This relatively short distance
to the pumping well was chosen so that smaller groundwater withdrawal occurs from the
surrounding aquifer, and to guarantee the larger amounts of pumped water derived from
the river which will minimise the effects of mixing of groundwater and surface water
and maximise BI. The withdrawal rate at DW2 are 3 MLD and could be increased futher
using higher capacity pump.

A study conducted by NAHRIM in 2008, climate change projection study in Peninsular
Malaysia up to 2050 will bring about significant changes to water availability (NAHRIM,
2008). Selangor can expect 5% less rainfall, a decrease in mean monthly rainfall and
significantly lower minimum monthly flows. Droughts are forecasted for the years 2028,

2029, 2034, 2042 and 2044. Higher maximum and lower minimum rainfall, and more
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extreme hydrological conditions are expected in the future in many sub regions. Based on

this study, the raw water availability in Malaysia will impact the industrial and domestic

water supply needs. There are 25 monitoring wells located at the site and recently,

monitoring well MW 19 were bored 1 m to DW2 at a depth of 15.09 m. The aquifer

comprises of alluvial deposit to a depth 20 m ranging from sand to gravelly sand. The

deposit is underlain by the Hawthornden Schist. The aquifer could be described as a

single layer systems with direct hydraulics connection to the river. The Sungai Langat in

the study area is 39.16 m wide and on the average is 1.71 m deep. The water table during

monsoon normally fluctuates from elevation 5.59-6.75 m.

Table 4.7: Statistic of water consumption in Malaysia from 2008 until 2009 (after

Malaysia Water Association, 2010)

Water 2008 2009
Supply Direct Storage | Groundwater | Total Direct Storage | Groundwater Total
Entities Extraction Dam Extraction Dam
From River | (Direct) From River | (Direct)
Million litre per day (MLD)
Johor 1,039 398 1,437 1,265 334 1,599
Kedah 1,226 17 1,243 1,246 16 1,262
Kelantan 207 135 342 200 148 348
Labuan 41 10 51 40 11 1 52
Melaka 342 145 487 289 216 505
N.Sembilan 703 368 1,071 509 420 929
P.Pinang 860 78 938 895 96 991
Pahang 971 6 977 1,090 4 1,094
Perak 1,134 127 1,261 1,021 319 1,340
Perlis 47 53 9 109 50 53 8 111
Sabah 596 241 45 882 599 243 45 887
Sarawak 858 100 958 892 100 992
Selangor 3,843 145 3,988 3,914 153 4,067
Terengganu 551 0 551 571 0 571
MALAYSIA 12,418 1,682 195 14,295 12,583 1,961 206 14,750
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The range of values of water quality of 6 samples collected from DW2 during the
pumping tests are presented in Table 4.8. Water samples from the river shows high
turbidity. The table shows that turbidity is reduced from 328 NTU to 14.0 NTU, that
proved BI has been able to reduce the turbidity of the river water in the study area very
significantly. Total solid was reduced significantly. This technique was also are able to
remove completely the total coliform and E. coli. The river routinely has NO; levels
greater than the 5 mg/l. The NOs concentration in Sungai Langat was 9.1-16 mg/l and
reduced to 1.0 mg/l in the groundwater. The study conducted by NAHRIM revealed that
nitrate levels were 4 to 6 times lower in wells adjacent to the river. Natural filtration was
able to remove contaminants and provide water to their customers without extensive
treatment. The comparative values of various parameters of samples taken in the study
area are shown in Figure 4.20.

Table 4.8: Groundwater and surface water quality of the study area in Jenderam Hilir

Parameter Sungai Langat Groundwater/DW2
pH 6.7 7.1
Turbidity (NTU) 328.0 14.0
Total Solid, mg/1 370 140
Conductivity
211 94
uS/cm
S04, mg/1 15 6
Cl, mg/1 7 11
NO;, mg/1 9.1-16 1.0
Ca, mg/l 11 32
Total Coliform
2420 <1
MPN/100ml
E. coli
488 <1
MPN/100ml
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BI has been shown to be effective in removing many of the contaminants present in
surface water such as removal of turbidity (Dash et al. 2008; Dillon et al. 2002; Wang et
al. 1995), natural organic matter, pesticides, and pharmaceuticals (Massmann et al. 2003;
Ray et al. 2002; Verstraeten et al. 2002; Wang 2002; Kiihn and Miiller 2000; Miettinen et
al. 1994), salinity (Dillon et al. 2002); as well as taste- and odour-causing compounds,
which may not be removed from the surface water by conventional treatment methods
(Worch et al. 2002). The potential of BI or BI systems to provide a significant barrier to
microorganisms has also been observed (Weiss et al. 2003; Gollnitz et al. 2003; Wang
2002; Medema et al. 2000) and it has been proven to significantly reduce the presence of
Giardia and Cryptosporidium for drinking-water applications when flow path length and
filtration times are sufficient (Gollnitz et al, 2003; Berger 2002; Schijven et al. 2002). For
more than 100 years, BI systems have been used along the Rhine, Elbe and Danube rivers
to produce drinking water. The Europeans have been successful in achieving effective
removal of particulate matter, man made or natural organic compounds, some common
bacteria, algae, disinfectant by-product precursors and a large number of chemical and
other micropollutants (Verstraeten et al. 2002; Kiihn and Miiller 2000; Grischek et al.
1998). In a hydrogeological summary conducted by Grischek et al, (2002) on a number of
BI sites in the United States and Europe, most sites were found to be located in alluvial
sand and gravel aquifers having hydraulic conductivities well over 1 x 10°* m/s (>9
m/day). The thickness of exploited aquifers ranges from 5-120 m. At most sites in
Europe, the distances between river bank and production wells are more than 50 m with

travel times exceeding 50 days.

Some data on water quality changes during infiltration into aquifer are given in Table 4.9,
for period of 30 minutes, 24 hours, 48 hours and 72 hours during a pumping test. Water
quality change in Jenderam Hilir depend mainly on the redox reactions. These reactions
were involving oxidised inorganic species such as Fe(Ill) and nitrate, and reduced
organic carbon (Figure 4.20) can strongly influence the levels of both organics and of

Fe(Il) in groundwater (Grischek et al., 1998).
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Table 4.9: Water quality in Jenderam Hilir sample during the pumping test, for period of

30 minutes, 24 hours, 48 hours and 72 hours

Parameter unit Sungai Langat Sungai Langat DW2 DW2 DW2 DW2
upstream Downstream (30 minutes) (24 hours) (48 hours) (72 hours)
pH 6.3 6.7 7.1 5.26 5.26 5.27
Colour H.U. 5 5 5 3.5 5.6 8
Turbidity N.T.U 52.0 328.0 14.0 57 61 60
Conductivity uS/em 161 94 211 141 135 130
silica (SiO,) mg/1 7.7 22.0 6.2 14.2 14.9 13.8
Tot. Solid mg/l 206 370 140 92 99 84
Diss. Solid mg/l 88 54 120 90 86 83
COs mg/1 <1 <1 <1 <1 <1 <1
HCO; mg/l 41 23 99 38 39 39
Cl mg/1 11 7 7 1.6 1.5 0.8
SO, mg/l 15 10 6 2.61 1.89 3.8
NO, mg/l 0.01 0.011 0.015 1.12 0.46 0.75
NO; mg/1 16.0 9.1 1.0 0.007 0.009 0.009
F mg/1 <0.5 <0.5 <0.5 0.2 0.2 0.15
P mg/1 0.79 0.81 0.76 0.05 0.04 0.05
NH, mg/1 <0.5 <0.5 <0.5 0.71 0.86 0.86
Ag mg/1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Al mg/l 2.5 11.0 <0.1 0.63 0.65 0.78
As mg/1 0.03 0.01 0.06 0.016 0.012 0.018
Ba mg/l <0.1 0.1 0.2 <0.05 <0.05 <0.05
Ca mg/1 24.0 11.00 32.0 11.3 11.9 12.63
Cd mg/l <0.01 <0.001 <0.001 <0.001 <0.001 <0.001
Co mg/1 <0.05 <0.05 <0.05 <0.01 <0.01 <0.01
Cr mg/1 <0.01 <1 <0.01 <0.03 <0.03 <0.03
Cu mg/l <0.1 <0.1 <0.1 <0.01 <0.01 <0.01
Fe mg/1 3.4 7.9 15.0 7.93 8.93 8.74
Hg mg/l <1 <1 <1 <0.001 <0.001 <0.001
K mg/1 4.6 4.8 8.3 3.37 3.48 3.68
Mg mg/1 1.4 1.5 3.0 3.1 3.11 33
Mn mg/1 <0.1 0.2 0.8 0.59 0.62 0.65
Na mg/1 9.5 5.4 3.8 2.88 2.94 3.12
Ni mg/l <0.1 <0.1 <0.1 <0.01 <0.01 <0.01
Pb mg/1 <0.01 0.05 <0.01 <0.01 <0.01 <0.01
Se mg/l <0.01 <0.01 <0.01 <0.01 <0.001 <0.001
Sr mg/1 0.03 0.03 0.03 0.03 0.03 0.03
Zn mg/l <0.1 <0.1 <0.1 0.06 0.07 0.04
Carbonate Hardness mg/l 66 34 92 39 42.4 44
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5.0 WATER QUALITY

5.1 Groundwater and Surface Water Sampling

Apart from the sampling during the pumping test, a sampling programme for the study of
groundwater and surface water quality was carried out. Eight groundwater samples
(DW1, DW2, MW12, MW13, MW16, MW19, MW23, and MW25), 5 surface water
samples (upstream and downstream Sungai Langat) and pond water samples (A, B and C)
were collected on Mac 2010 from the study area. For the groundwater sampling, the wells
were pumped for more than 30 minute before sampling. The list of parameters analysed
in the laboratory is shown in Table 5.1. Method of collection and analysis of water
samples followed APHA (1985). All samples from surface and groundwater were
collected in 2 I capacity polyethylene bottles of raw water samples and 1 1 of the sample
were acidified with 50% strength nitric acid (HNOs) to a pH of less than 2 so as to keep
the iron and manganese in solution, and were filtered and split in different polyethylene
bottle for subsequent analysis of cations and anions. All the analysis were performed in
the Geochemical Laboratory, Technical Services Divison, Minerals and Geoscience
Department (JMG), Ipoh.

During the constant discharge test for production well DW2, groundwater samples were
collected at 24, 48 and 72 hours, and sent to the private laboratory for chemical and
physical analysis. The results of the analysis are shown in Table 5.2 and details are in
Appendix D. All concentrations are expressed in milligrams per liter (mg/l), except pH

and EC.
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Table 5.1: List of parameters analysed for groundwater and surface water

Parameters Analysed
1 Turbidity
2 Colour
3 pH
4 Conductivity
5 Manganese (Mn)
6 Iron (Fe)
7 Nitrate Nitrogen (NO;-N)
8 Nitrite Nitrogen (NO;-N)
9 Total Dissolved Solids (TDS)
10 Total Solids (TS)
11 Chloride (CI)
12 Ammonium (NHy4)
13 Fluoride (F)
14 Carbonate (COs3)
15 Bicarbonate (HCO3)
16 Total Hardness (CaCO3)
17 Sodium (Na)
18 Calcium (Ca)
19 Potassium (K)
20 Aluminium (Al)
21 Magnesium (Mg)
22 Mercury (Hg)
23 Cadmium (Cd)
24 Selenium (Se)
25 Arsenic (As)
26 Lead (Pb)
27 Chromium (Cr)
28 Silver (Ag)
29 Copper (Cu)
30 Zinc (Zn)
31 Sulphate (SO4)
32 Silica (S10,)
33 Cobalt (Co)
34 Barium (Ba)
35 Strontium (Sr)
36 Nickel (Ni)
37 Phosphorus (P)
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Table 5.2: Results of groundwater and surface water analysis from the Jenderam Hilir

Langat Langat
Well No. it DW DW MW MW MW MW MW MW River River POND | POND | POND
1 2 25 23 19 16 13 12 A B C
Upstream | Downstream

pH - 8.1 7.1 6.9 6.9 6.3 6.7 6.3 6.8 6.3 6.7 6.8 6.8 6.7
Colour H.U. 5 5 5 5 5 5 5 5 5 5 5 5.0 5
Turbidity. N.T.U. | 147.0 14.0 46.0 11.0 72.0 46.0 82.0 166.0 52.0 328.0 5.7 24.0 3.5
Conductivity puS/cm 101 211 58 161 114 130 62 107 161 94 82 72.0 67
silica (SiO,) mg/l 8.1 6.2 5.4 7.2 6.6 14.0 8.2 11.0 7.7 22.0 3.4 4.6 3.1
Total Solid mg/l 108 140 64 98 102 98 80 298 206 370 100 36.0 64
Dissolved. Solid mg/1 36 120 22 68 54 40 32 44 88 54 36 18.0 14
CO; mg/1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
HCO; mg/1 51 99 20 66 30 36 23 56 41 23 25 29.0 23
Cl mg/l 7 7 7 11 11 9 6 6 11 7 9 8.0 13
SO, mg/l 3 6 3 3 14 3 3 3 15 10 3 3.0 3
NO, mg/l 0.005 0.015 | 0.007 | 0.008 | 0.005 24 0.005 0.005 0.01 0.011 0.01 0.0 0.01
NO; mg/1 2.1 1.0 5.7 0.6 8.3 39.0 3.0 0.6 16.0 9.1 22 22 1.8
F mg/1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
P mg/1 0.88 0.76 0.77 0.81 0.75 0.80 0.80 0.78 0.79 0.81 0.80 0.0 0.79
NH,4 mg/l 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Ag mg/l 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.05
Al mg/l 0.1 0.1 0.1 0.1 0.1 7.7 0.1 4 2.5 11 0.2 0.2 0.1
As mg/1 0.09 0.06 0.05 0.17 0.04 0.19 0.06 0.14 0.03 0.01 0.02 0.0 0.01
Ba mg/1 0.1 0.2 0.1 0.2 0.2 0.1 0.8 0.1 0.1 0.1 0.1 0.1 0.1
Ca mg/1 8.4 32.0 3.2 13.0 15.0 1.5 5.9 15.0 24.0 11.0 8.0 6.4 6.2
cd mg/l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Co mg/l 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.05
Cr mg/l 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0 0.01
Cu mg/1 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Fe mg/1 25.0 15.0 14.0 35.0 20.0 39.0 19.0 37.0 3.4 7.9 0.9 49 0.1
Hg mg/1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.2 1.00
K mg/l 3.6 8.3 3.1 5.4 5.7 2.9 2.5 3.7 4.6 4.8 3.6 3.1 2.6
Mg mg/l 4.0 3.0 1.9 5.6 3.4 3.8 2.0 3.0 1.4 1.5 1.4 1.5 1.1
Mn mg/l 35 0.8 0.1 0.1 1.1 0.1 0.1 0.1 0.1 0.2 0.6 0.4 0.1
Na mg/1 3.4 3.8 3.4 5.4 2.6 3.7 3.4 1.9 9.5 5.4 4.9 29 3.7
Ni mg/1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Pb mg/1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Se mg/l 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0 0.01
Sr mg/l 0.02 0.03 0.03 <0.01 1.30 0.03 0.03 0.01 0.03 0.11 0.05 0.0 0.02
7n mg/l 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Carbonate Hardness mg/1 37 92 16 56 51 19 23 50 66 34 26 22.0 20
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51.1 pH

The pH of an aqueous solution is a measure of the number of hydrogen ions or protons
present and measured with a pH meter. The pH of the analysed groundwater sample in
the study varies from 6.30-8.10 which is within the permissible limit of drinking water
standard of 5.5-9.0 (Department of Standard Malaysia, 2010). DW1 and DW2 show that
groundwater are mildly alkaline (pH: 7.10-8.10) whereas for MW 12, MW 13, MW 16,
MW23 and MW25 are mildly acidic (6.30-6.90). Samples from surface water S1, S2, PA,
PB and PC collected from Jenderam Hilir, showed pH values ranging from 6.30-6.70.
The mildly acidic surface water has significantly increased the pH values of the

groundwater.

5.1.2 Electrical Conductivity (EC)

Electrical Conductivity (EC) depends upon temperature, ionic concentration and types of
ions present in the water. Thus the EC gives a qualitative picture of the quality of
groundwater. The groundwater with EC less then 1500 uS/cm is classified into fresh
water. The EC for groundwater in the study area varies from about 62-166 puS/cm with
the mean value of 118 uS/cm. In the Sungai Langat upstream and downstream of the
study area, low conductivity was observed. The S1, S2, PA, PB and PC samples showed
67-161 puS/cm.

5.1.3 Total dissolved solids (TDS)

The permissible limit for TDS is 1,500 mg/l (Department of Standard Malaysia, 2010)
and TDS value of <1000 mg/l is considered as fresh water. In the study area, the TDS

value ranges from 22-120 mg/1 for the groundwater and 14-88 mg/1 for the surface water.
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5.1.4 Turbidity

Turbidity, which makes water appear cloudy or muddy, is caused by the presence of
suspended and dissolved matter, such as clay, silt, finely divided organic matter, plankton
and other microscopic organisms, organic acids, and dyes. The colour of water, whether
resulted from dissolved compounds or suspended particles, could affect the turbidity
measurement. High turbidity value for surface water in the study area ranges between
328-699 NTU. The groundwater samples show low turbidity. This shows that bank
infiltration in Jenderam Hilir could significantly reduced the turbidity value. Turbidity is
not a major health concern, but high turbidity can interfere the with disinfection process
and provides a medium for microbial growth. It may also indicate the presence of

microbes.

5.1.5 Sulphate (SO4)

Mineral springs or mining wastes are among the major sources of sulphate in
groundwater. Industrial and domestic wastewater also sometimes causes detection of this
ion. The sulphate concentration in groundwater and surface water samples in the study
area is rather similar with groundwater 3.0-14.0 mg/l, with a mean of 4.75 mg/1, while all

surface water show low sulphate concentration from 3.0-15.0 mg/1.

5.1.6 Nitrate (NO3)

Nitrate in natural water is due to organic sources, or industrial and agricultural chemicals.
While nitrogen is an essential constituent of protein in all living organisms, nitrate
concentrations of greater than 50 mg/l can cause cyanosis or blue baby syndrome among
infants (Young et al., 1976: Vigil et al., 1965) and development of cancer in adults
(WHO, 2008). The permissible limit (DSM, 2010) for NO;3 in raw water is 10 mg/l
(Department of Standard Malaysia, 2010). The concentration of NOj3 in groundwater and
surface water in study area varies from 1.80 to 39.0 mg/l. High concentration of NOs,

which is 39.0 mg/l can be seen at MW 16 for the groundwater and for the surface water
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S1 is 16.0 mg/l are observed in Jenderam Hilir. High nitrate concentration could be
resulted from sewage and septic tanks, industrial effluents and also coming from

agricultural chemical as MW 16 is near the oil palm estate.

5.1.7 Heavy Metals

Analysis were done for mercury (Hg), arsenic (As), lead (Pb), chromium (Cr), copper
(Cu) and zinc (Zn). High concentration of arsenic could be observed, while mercury,
copper, zinc, chromium and lead values did not exceed the drinking water standard in
wells and surface water samples. There are 6 wells (MW12, MW13, MW16, MW 19,
MW23, MW25) that indicates arsenic values exceeding the standards of 0.01 mg/l. All
samples from surface water also containing high concentrations of arsenic (0.01-0.03
mg/l). Most likely arsenic content came from pesticides and herbicides used in the study

arca.

5.1.8 Ferum (Fe)

All groundwater samples from 8 wells show concentration of iron higher than the
drinking water standards i.e., 0.3 mg/l. The iron concentration of groundwater is from
14.0-39.0 mg/l. Iron is a common constituent of many primary minerals, such as biotite,
pyroxenes and amphiboles. It is assumed that the geochemical conditions of the study
area may result in predominant distribution of ferrous and ferric irons although it is not

confirmed that these minerals clearly exist in the area.

5.1.9 Magnesium (Mg)

Magnesium is also one of the abundant elements in rocks. It causes hardness in water.
High concentration of Mg leads to encephalitis. The Mg concentration in wells ranges
from 1.90-5.60 mg/l and for surface water ranges from 1.10-1.50 mg/l. The permissible
limit of magnesium is <30 mg/l (WHO, 2008) and in Malaysian drinking water standard
(Department of Standard Malaysia, 2010) is 150 mg/I.
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5.1.10 Calcium (Ca)

The calcium concentration ranges from the 1.50-32.0 mg/I. The concentrations of calcium
appear to be low with most of the samples of groundwater and surface water show value
<50 mg/l. The permissible limit of calcium concentration is 75 mg/l in drinking water

standard (WHO, 2008).

5.1.11 Sodium (Na)

The primary source of sodium in natural water is from the release of the soluble products
during weathering. Much of the sodium probably comes from rainwater and also from ion
exchange. Other sources of sodium in groundwater could be clay and Na-plagioclase. The
concentrations of the sodium in the wells and surface water range from 1.90-9.50 mg/l,
which is well below the permissible limit of Malaysia Drinking Water Standard
(Department of Standard Malaysia, 2010).

5.1.12 Potassium (K)

Ionic potassium occurs at fairly low concentrations in groundwater and major sources of
potassium concentration in the study area could be from rainfall and rivers, potash
feldspar and micaceous minerals. The concentration of potassium is in the range of 2.50-
8.30 mg/l for both the groundwater and surface water. Most of the samples show low

potassium concentrations not exceeding 10 mg/1.

5.1.13 Bicarbonate (HCO3)

Bicarbonate concentration in groundwater collected from the DW2 is 99.0 mg/l. Most
water samples recorded concentration of <66 mg/l. High concentrations of bicarbonate in
groundwater is due to dissolution of CO; gas in recharge water principally within the soil
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zone, dissolution of carbonate minerals and biochemical oxidation of organic material
(Sprinkle, 1989). Dissolution of CO, gas occurs in the recharge area and the higher

concentration occurs in the discharge area.

5.2 Microoganism Counting

5.2.1 Cryptosporidium and Giardia

Cryptosporidium parvum is an enteric and obligate protozoa, which infects the
gastrointestinal tract of animals and humans, causing cryptosporidiosis. This protozoan
parasite has a complex life cycle. However, the oocyst stage is the one of concern due to
its resistance to conventional water treatment methods, its prolonged survival and its low
infectious dose (as low as 1.0-10.0 oocysts per individual), and because it is the
propagation phase commonly found in the environment and causes gastroenteritis, mostly
to young and immune compromised adults. The most frequent route of transmission is the

oral-faecal route, and human and animal faeces are the common source of contamination.

Farizawati et al. (2005) reported a study of Cryptosporidium and Giardia from cattle
farms located near Sungai Langat and Sungai Semenyih showed that out of 24 samples of
water taken from Sungai Semenyih, 4.2% was positive for Giardia cysts with a
concentration of 1.3 cysts/l and 20.8% were positive with Cryptosporidium oocysts with
a range of 0.7-2.7 oocysts/l. In Sungai Langat, from the 43 samples taken, 23.3% were
positive for Giardia cysts with a range of 1.5-9.0 cysts/l whereas 11.6% were positive
with Cryptosporidium oocysts with a range of 2.5-240.0 oocysts/l. This shows that
wastewater was discharged into the river signifying contamination of (oo)cycts from the

cattle farms into the river system.

For analysis of Cryptosporidium and Giardia concentrations in the Jenderam Hilir,
Selangor, 3 samples were collected. One sample from upstream (SW1) and downstream

(SW2) of Sungai Langat within the study area, and one samples was collected from the

71



tube well (DW2). USEPA method 1623 (USEPA, 2005) was used for testing purposes.
An absolute porosity filter (Whatman Cryptest®) was used to collect debris from 10 1 of
water. If the water was too turbid to allow filtration of 10 I, a lesser volume was filtered.
The filter was eluted through backflushing and the debris was collected and centrifuged
to concentrate it. The concentrate was subjected to immunomagnetic separation (IMS)
that specifically retains the Cryptosporidium oocysts and Giardia cysts, and allows the
background debris to be removed. The IMS part of the sample was placed on a well slide
and stained with fluorescein-tagged antibodies to Cryptosporidium and Giardia and a
vital dye stain (DAPI) that specifically delineates the nuclei within the organisms. The
slides were examined microscopically, and organisms that were identified as

Cryptosporidium and Giardia were counted.

Analysis of water samples from Sungai Langat and test well DW2, showed that two
samples from the Sungai Langat contained Giardia cyst in concentration of 0.1-2.9 cysts/I
(Table 5.3). Whereas the well water concentration is 0.0 cycts/l. In Malaysia, river water
polluted with Giardia cyst is common, cyst range from 0.7-12,780.0 cysts/l have been
reported (Farizawati et al, 2005; Lim et al, 2008). Giardia cyst can be eliminated in
temperature more than 65°C. However, to date there is still no reported disease outbreak
in Malaysia in relation to water borne giardiasis. On treatment for Giardia, conventional
chlorine concentration that is used for water treatment could not kill Giardia cyst.
Ozonation is effective but expensive. Therefore, it is important to make sure that Giardia

cyst be reduced through filtration process.

5.2.2 Total Coliform and Escherichia coli (E.coli)

E. coli is a thermo-tolerant coliform bacterium that causes gastrointestinal infections. It
has a low dose of infection (10-100 cells per individual) and has a good resistance to
acidic conditions. Although its origin is human and animal faeces, it is a very
cosmopolitan bacterium that can be found in insects, food, vegetables, and water. It can

be easily transmitted via person-to-person contact (Campbell and Wallis, 2002). Its
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consistently presence in warm-blooded animal faeces and its easy and quick detection,

makes it one of the preferred indicators for faecal contamination.

Total coliform and E. coli concentrations were determined using the most-probable
number (MPN) method from Colilert™ at NAHRIM’s Laboratory. Colilert™ is a
commercially available liquid medium (Idexx Corporation, Westbrook, Maine) that
allows the simultaneous detection of total coliforms and E. coli. The MPN method is
facilitated by the use of a specially designed disposable incubation tray called the
Quantitray. To perform the analysis, two enzyme substrates are reacted in Colilert™-a
chromogen that reacts with the enzyme found in total coliforms (galactosidase), and a
fluorogen that reacts with an enzyme found in E. coli (glucuronidase). After 24 hours of
incubation at 35°C, a total coliform-positive reaction turns the medium yellow, while an
E. coli-positive reaction causes the medium to fluoresce under a long-wave ultraviolet

light (366 nm).

Samples from Sungai Langat upstream and downstream of the study area and test well
(DW2) were analysed for total coliform and E. coli. The water samples were collected on
May and October 2010. The result of this study showed that samples in the water taken
from Sungai Langat were positive for total coliform and E. coli. Total coliforms and E.
coli were not detected in groundwater (DW2) samples (Table 5.4 and 5.5).Detailed

results of microorganism counts are in Appendix E.

5.3 Water Classification

The Piper trilinear diagrams is one of the most useful graphical representation in
groundwater quality studies and help in understanding the geochemistry of shallow
groundwater by bringing out the chemical relationships in large sample group in more

definite terms than with the other plotting methods (Walton,1970).
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Figure 5.1 is the Piper trilinear diagram for the data obtained from chemical analysis of
groundwater samples from the study area. This diagram consist of two lower triangles
that show the percentage distribution, on the milliequivalent basis, of the major cations
(Ca’, Mg", Na" and K") and the major anions (SO4*, CI, C05* + HCO5). The diamond
shaped part above summarises the dominant cations and anions to indicate the final water
type. This classification system shows the anion and cation facies in terms of major ion

percentage.

In the confined aquifer in the study area, the Ca-HCO; water type prevails in all the
groundwater and surface water samples. The major cations, which are dominant in that
groundwater are both calcium and magnesium. In well MW16, the sodium and potasium
ions are more dominant compared with other major cations. The groundwater is also of
bicarbonate. This indicates that the water is fairly fresh and that it has not flow long
distance within the aquifer. The water classification show that the surface water and

groundwater in this study area are connected.
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Table 5.3: Occurrence of Cryptosporidium and Giardia in river water and groundwater sample in Jenderam Hilir, Dengkil, Selangor

Station | Sampling Site Date Sampled Parasitological Analysis
No collected volume Concentrated | No. of Giardia Giardia No of Cryptosporidium
(litre) volume cysts counted cycts/l Cryptosporidium oocysts/l
(ml) on the slide oocysts on the slide
SW1 Sungai Langat | 20/4/2010 10 10 29 2.9 0 0
SW2 Sungai Langat | 20/4/2010 10 10 1 0.1 0 0
DW2 Testwell 20/4/2010 10 10 0 0 0 0
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Table 5.4: Occurrence of total coliform and E. coli in river water and groundwater

samples in Jenderam Hilir, Dengkil taken in May 2010

Samples

Bacteria Analysis-Analysis Quantitative

Total Coliform

E. coli

Sungai Langat

>2420 MPN/100 ml,
35.5+ 0.5°C/24 h

488 MPN/100 ml,
35.5+0.5°C/24 h

DW2

<1.0 MPN/100 ml,
35.5+0.5°C/24 h

<1.0 MPN/100 ml,
35.5+0.5°C/24 h

Table 5.5: Occurrence of total coliform and E.coli in river water and groundwater

samples in Jenderam Hilir, Dengkil collected in October 2010

Bacteria Analysis-Analysis Quantitative
Samples
Total Coliform E. coli
) >2420 MPN/100 ml, 1414 MPN/100 ml,
Sungai Langat 0 0
35.5+0.5°C/24 h 35.5+0.5°C24 h
<1.0 MPN/100 ml, <1.0 MPN/100 ml,
DW2 o 0
35.5+0.5°C/24 h 35.5+0.5°C24 h
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EXPLANATION
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Figure 5.1: Piper trilinear diagram for the data obtained from chemical analysis of groundwater sample from Jenderam Hilir
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6.0 CONCLUSION

1. BI method has been proven around the world to be a very effective and
environmentally friendly technology that reduce accidents or incidents caused by
waterborne diseases due to consumption of untreated surface water. Bl is a natural water
treatment facility used as an attractive alternative method in addition to conventional
water treatment technologies that are applicable at present to reduce treatment operating
costs and also reduce the reliance on chemicals in eliminating bacteria in water. It is well
known that BI has the ability to improve the raw and drinking water quality, and makes
drinking water safe and more acceptable to the consumer. Some microorganisms such as
Cryptosporidium are very resistant to chlorine. Conventional surface water treatment
method is largely dependent on the chemical in comparison to the BI method. BI reduces
water treatment costs and avoid or minimise the problem of chemical sludge treatment

and disposal as well.

il. BI method depends very much on the hydrogeology (hydraulic conductivity,
saturated depth, transmissivity, porosity, lithology, storage coefficient and travel time) of
the area for natural water treatment to proceed. Natural filtration is a success factor in
getting good water quality. In the case of Jenderam Hilir, the travel time of river water to
the tube well water is more than 10 days, hence, the natural water treatment methods to
reduce pollution of the river water that flow into the tube wells is considered sufficient in
improving the water quality of the river water. The thickness of the aquifer in the study
area which is more than 5 m and consist of more than 80% gravely sand help to remove

more than 50% of turbidity and coliform bacteria.

iii. BI not only for water treatment but also increase the rate of well discharge. Based
on constant pumping test, 254 mm diameter test well DW2 produced as much as 128
m’/hr (3.072 MLD) with a drawdown of only 2.63 m. The high projected water demand
in Selangor in 2020 is an opportunity for the introduction of the BI method to increase

and fulfill water need in Selangor. It has been through this study that BI facilities in
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Jenderam Hilir would secure sufficient, clean and safe drinking water be provided to the

people living in Selangor.

iv. The study has shown that turbidity, total solid, conductivity, sulphate and nitrate
were reduced significantly through the natural filtration systems of BI. There is great
potential in developing BI technologies for water treatment in developing countries such
in Malaysia. The use of BI will also lessen the over-dependence on surface water as the

source of public water supply system as Bl also taps groundwater at the same time.
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Borehole log and well design in Jenderam Hilir

KERJA PENGGERUDIAN - LOG
NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

MWO

C.A.R.D

Inttpiiveww.multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EXSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

sAMPLE ATANOARG PENETRATION TEST (3T} WATER RETIRH E DESCRIPTION OF BORL ROCK, COLOUR COMBRTENCY.|
ner ;"m'”n E T | meLaTvE oSy, Gk SITE. TEXTIRE STRENGTH MAKLUMAT KERJA
rnnER PN P o EPU PR PP FYRR B - a we
= — Parmiik P
00 1 105 500l - Light to medium brawn,
o |ooow = Silty SAND with some gravels, INSTITUT PENYELIDIKAN HIDRULIK
bk - LOOSE, angleof repased +/- 70, AN MALAYSIA
I, friction angle +/ low)
L i
— 1.5
ST g Greenish grey, silty CLAY with some KAWASAN CABANG SUNGAI SEMENYIH DAN
D2 580 sand, SOFT (cohesion value +- low) - SUNGAI LANGAT SERTA KAWASAN-KAWASAN
R AQUITARD SEKITARNYA
\ PRI ISTE ST R IEOR S R -=g--» = Lommmmmmm e .
Brownish grey, clayey SILT with some Tali 1
o1 2.‘52’;0 = 30 ey ok sk No. ID Telaga : MWD
I low) - AQUITARD
s et KL EESS Eh RAC et e Mt S hd = Grmmmmmnmmmaea e - Dia. Gerudh 100 mm
i) 3601w -
420 = Aras Air Tanah : 1,60 m bg!
l— 45 Light to medium grey, Silty fine
SAND, LOOSE. (angle of repased +/-
- 70°, frction angle +/- low) - thin layer Nama Operator MUSTAFA KAMAL
ps | 420w = UNCONFINE AQUIFER
600 ==
= Mula Kerja
- e 8.0 | <— —» Tarikh 2500512009
‘Water tabe = 3.60m bgl =
= Masa :
B Tamat Kerja
— 7.5
- Tartkh 25M05/2009
= Masa
— 9.0
- i PENGESAHAN KERJA
- Di Log oleh - RAZIP HJ ISMAIL
— 10.5
B Diperiksa oleh - RAZIP HJ ISMAIL
- S0 di Tapak : -
p— 12,0
[7 MAKLUMAT PENTING
¥ Format I pengg dan p
B telaga ini disunting dar maklumat terbitan seperti
— 135 buky teks, buletin, laman sesawang dan
15 sebagainya dan data tercatat adalah data dan
= lapangan
B Salah tafsir - bagi mengelakkan salah
E pangertian berkaitan makiumat di datam
— 15.0 lampiran ini, sia hantarkan perkara berkaitan ke
- alamat enviro@multicaligroup com
MULTICALL CARD (M) SDN BHD, C AR D 1999 Form Reference Number:

December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

CARD

ttp:iiwww. multicallgroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EXSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

MWO 2 SEKITARNYA
TS STANDARD PENETRATION TEST (8PT) WATER RETURN T | ocscawmon of sou mocx, covoum commTincy,
Rer - |oermiion L e MAKLUMAT KERJA
NUMBER oo o s e | M| % | coloum we
e Pemilik Projek
Yellowish brown but becoming light
000 m—— B ta medium grey towards bottom, INSTITUT PENYELIDIKAN HIDRULIK
Dl X 5? 1008 ;L:::.: = clayay SILT with little sand, some roots KEBANGSAAN MALAYSIA (NAHRIM}
e and trace of fill material, MEDHIM
STIFF
= = Lokasi Projek
ER KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
i3 SEKITARNYA
i Light to medium grey, sandy SILT,
b 5 Ifl(;;o 100% "‘:‘j;‘;"" i MEDIUM STIFF [cahesion value +/-
. 30 medium) - AQUITARD No. ID Telaga : Mwo2
= Dia. Gerudi : 100 mm
—
- Aras Air Tanah : 2.4% m bgl
— 4.5
= Light brown with pale grey and Operator : AMAL
Medium reddish brown matties silty fine to Nema — NKIGTAFAK
D3 4.00 o 100% brown, = medium SAND with trace of gravels,
6.50 maedium - STRONG, [angle of reposed +/- 700,
grey friction angle +/- high) - Confined Mula Kerja
- AQUIFERTT
— 6.0 Tarikh : 29/04/2009
- e | s
i Tamat Kerja
— 75
= Tankh 29/04/2009
i Masa
Is Light grey to light brawn, silty fine to
65010 Medium = 9.0 | medium SAND with trace of gravels,
b D4 : 100% — STRONG, (angle of reposed +/- 70,
1200 grey & friction angle +/- high) - Confined PENGEsﬁHﬂN KERJA
3 AQUIFER
- Di Log oleh © RAZIP HJ ISMAIL
|— 10.5
= Diperksa olah : RAZIP HJ ISMAIL
— S0 di Tapak : -
. F— =120 | < -
it Light to medium grey, moderately MAKLUMAT PENTING
o |120010 100 | Medium — weathered, highly fractured, STRONG
13.50 Grey e interbeded SANDSTONE, SILTSTONE
eic. BEDROCK. Format maklumat penggerudian dan pembinaan
[ telaga ini disunting dari maklumat terbitan seperti
- > = 135| < buku teks, buletin, laman sesawang dan
‘Water table = 2.48m — sebagainya dan data tercatat adalah data dan
s lapangan
[T Salah tafsir - bagi mengelakkan salah
Lo pengertian berkaitan makiumat di dalam
f—15.0 I Ini, sila perkara ke
— alamat enviro@mutticallgroup.com

MULTICALL CARD (M) SDN BHD, CARD 1998
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.AR.D

httpiweww. multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

PENETRATION TEST (5FT)

NUMBER T B | P | 78 | T | 75 | 7B

Nom

CoLouR

DEPTH

{m)

RO,
FELATIVE DEMSITY, GRAM SO, TEXTURE. STRENGTH
(13

0.00to

Dl | Toso

0500

D2 100

300to

e 420

42010
5.00

‘Water table = 1.30m bgl

L-->

u clayey SILT with some fine sand and

Dark brown silty CLAY with some
sand, some roots and trace of fine
gravel, SOFT (cohesion value +/- low] -
AQUITARD

B e ]

MAKLUMAT KERJA
Pamik Pro

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

grey to y ish brown

trace of gravel. MEDIUM STIFF
{cohesion value +/- medium) -

AQUITARD

10.5

120

— 13.5

No. ID Telaga : MWo3

Dia. Gerudi 100 mm

Aras Air Tanah 1.30 m bg!

Nama Operator : MUSTAFA KAMAL

Mula Kerja

Tarkh 04/06/2009

Masa

Tamat Kerja

Tankh : 04/06/2009

Masa ;

PENGESAHAN KERJA

Di Log oleh : RAZIP HJ ISMAIL

Diperiksa oleh | RAZIP HJ ISMAIL

S50 di Tapak : -

MAKLUMAT PENTING

Format pengg dan p
telaga ini disunting dan maklumat terbitan sepert
buku teks, buletin, laman sesawang dan
sebagainya dan data tercatat adalsh data dan
lapangan.

Salah tafsir - bagi mengelakkan salah
pengertian berkaitan maklumat di dalam
ini, sia perkara ke
alamat envire@muiticaligroup.com

= MULTICALL GARD (M) SDN BHD, CARD 1898
December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

CARD
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TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

i
SAMPLE STANDARD PENETRATION TEST (89T) WATER RETURN BOW_ ROCK,
REF T | meATvE oewsTY, clum szE. TEXTURE STREMGTI
el Ladi L) (U PR RO PO O PO P I e E £ b MAKLUMAT KERJA
Gt L 0.0 | Topsoil- Dark brown silty CLAY, Pemiik Projek
o 050 VERY SOFT, (cohesion value +/- low) -
. - AQUITARD INSTITUT PENYELIDIKAN HIDRULIK
PR W, U L L (U A [ R w..._..,_ AT e KEBANGSAAN MALAYSIA (NAHRIM)
7 Lokasi Pro
1.5 yon
b2 0:0“‘;’ = KAWASAN CABANG SUNGA! SEMENYIH DAN
' = Light grey with reddish brown SNIGAL mg’:::::,‘mv;'”"‘“wm"
B mottied silty CLAY with some fine
sand. SOFT (cohesion value +/-
— medium) - AQUITARD
- 3.0 No. ID Telaga - MWOo4
- = Dia. Gerudi : 100 mm
[y F— ) | i ___m l..-> =2 e --e Aras Air Tanah : 2.30 m byl
— 48 Light grey, silty fine to medium
b4 | 430t = SAND, LOOSE. (angle of reposed +/- Nama Operator MUSTAFA KAMAL
5.60 X 70°, friction angle +/- medium) -
o Confined AQUIFER
Jil i Mula Kerja
Water table = 2.30m bgl — 8.0 Tarikh : 1/06/2009
= Masa
=
K Tamat Kerfa
p— 7.5
b Tankh : 1/06/2009
= Masa :
— 9.0
B PENGESAHAN KERJA
= Di Log oleh : RAZIP HJ ISMAIL
— 10.5
- Diperiksa oleh : RAZIP HJ ISMAIL
- 50 of Tapak : -
= 120
= MAKLUMAT PENTING
._- Format makiumat penggerudian dan pembinaan
G telaga ini disunting dari maklumat terbitan seperti
B 138 buku teks, buletin, laman sesawang dan
— sebagainya dan data tercatat adalah data dan
= lapangan
B Salah tafsir - bagi mengelakkan salah
[ pengertian berkaitan maklumat di dalam
— 16.0 piran ini, sila rkan perkara ke
= alamat enviro@multicaligroup.com

= MULTICALL CARD (M) SDN BHD, C AR D 1899
December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG

Maklumat Penggerudian

dan Pembinaan Telaga

NAHRIM

http-iwww. multicaligroup. com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

alamat enviro@multicaligroup.com

M W 0 5 SENITARNYA
STANDARD PEMETRATION TEST (86T) WATER RETURN
SAMPLE F=3 SO ROCK,
ey | e - E E | Revatvevewary, cram size, TEXTuRE sTRONGTH MAKLUMAT KERJA
NUMBER TS 18 | P | P | P | T | N | COLOUR ne
Pemilik Prof
0.0
= Top soil - Dark brown sandy cla; INSTITUT PENYELIDIKAN HIDRULIK
o |0 - SILF, VERY SOFT, cohesion vote ¢/ KEBANGSAAN MALAYSIA (NAHRIM)
il low) - AQUITARD
- 5
D B B L L ‘. Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
Dark brown, clayey silty find SAND, | 5yNGAI LANGAT SERTA KAWASAN-KAWASAN
62 1.50 10 = LOOSE, (angle of reposed +/- 70°, SEKITARNYA
3.00 F. Friction angle +/- medium] - Thin
-J T R S T . No. ID Telaga - Mwas
D3 3.00 ta =
160 Light grey, clayey sandy SILT, SOFT,
|- (rohesion value +/- medium) - Dia. Gerudi 100 mm
pg | 360w | AQUITARD
432
— el Aras Air Tanah 0.82 m bgl
= 4.5
o Nama Operatar MUSTAFA KAMAL
=
4= Mula Kerja
t_— 6.0 Tarikh : 2/06/2009
|— Mass
t Keavj
_— Tamat Kerja
E Tarikh 2/06/2009
Masa :
t— 8.0
B PENGESAHAN KERJA
—
= Di Log oleh | RAZIP HJ ISMAIL
= 105
F Diperiksa oleh ; RAZIP HJ ISMAIL
= SO di Tapak . -
r—- 120
= MAKLUMAT PENTING
[ Format dan pe
telaga Ini disunting dar makiurnat terbitan Seperti
138 buku teks, buletin, laman sesawang dan
F sebagainya dan data tercatat adalah data dari
- lapangan.
b Salah tafsir - bagi mengelakkan salah
= pengertian berkaitan maklumal di dalam
E‘lM lampiran ini, sila rkan perkara berh ke

* MULTICALL CARD (M) SON BHD, C AR D 1999
December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.AR.D

Inttp s multicaligroup. com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

SAMPLE

STANDARD PENETRATION TEST (8PT)

WATER RETURN

bt DEPTH (M)

b N .

LT | .

Woww [ %

OB ROCK,
RELATIVE DEMSITY, GAAM 8271, TEXTURE. GTRENGTH
e

0.00 1o

m
1.00

1.00 10

L 270

270t
o3 400

cenda=-4

400 0
592

Water table = 2.02m bgl

ey S

Top soil - Reddish brown dayey SILT
with some sand and lateritic gravels,
SOFT, (cohesion value +/- low) -
AQUITARD

D R R ']

Brownish grey 1o medium grey, clayey
SILT with some fine sand, SOFT,
(cohesion value +/- medium) - SEMI-
AQUITARD

S

Medium grey, silty fine SAND,
LOOSE, (angle of reposed +/- 70",
friction angle +/- medium) - Thin layer

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

No. 1D Telaga : Mwos

Da. Gerudi ; 100 mm

Aras Air Tanah © 2.02 m bgl

Nama Cperator : MUSTAFA KAMAL

Mula Kerfa

Tarikh : 5/06/2009

Masa :

Tamat Kerfa

Tarikh : 5/06/2009

Masa

PENGESAHAN KERJA

Di Log ofeh : RAZIP HJ ISMAIL

Diperiksa oleh : RAZIP HJ ISMAIL

S0 o Tapak : -

MAKLUMAT PENTING

Format m peng dan p
telaga ini disunting dan maklumat terbitan sepeni
buku teks, buletin, laman sesawang dan
sebagseinya dan data tercalat adalah data dan
lapangan

Salah tafsir - bagi mengelakkan salah
pengertian berkaitan makiumat di dalam
ini, sila perkara b ke
alamat enviro@multicallgroup. com

* MULTICALL CARD (M) SDN BHD, C.ARD 1989
December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG

NAHRIM

Makiumat Penggerudian
dan Pembinaan Telaga
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TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

STANDARD PENETRATION TEST (88T)

WATER RETURN

REF
NUMBER

75 | T | P | i | 7 | T | W s

L] COLOUR

DEPTH

DEGCRIFTIGN OF GOR._ RDCK, COLGUA CONRSTENCY,
RELATIVE DENTITY, GRAM STE. TEXTURE. STRENGTH
Ee

0.00to
1.00

1.00 te

n 250

25010

D3 460

4,60 to
5320

Water table = 1.69m bl

Dark brown siity CLAY with some
sand, some roots and trace of fill
material, SOFT fcohesion value +/- low)
- AQUITARD

o e e L ]

Light grey to reddish brown clayey

SILT with some fine sand. MEDIUM

STIFF {cohesion value +/- medium) -
AQUITARD

75

MAKLUMAT KERJA
Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
AN MALAYSIA ( i)

Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN

SUNGAI LANGAT SERTA KAWASAN-HKAWASAN
SEKITARNYA

No. ID Telaga Mwo7

Dia. Gerudi 100 mm

Aras Alr Tanah : 1.68 m bgl

Nama Operator : MUSTAFA KAMAL

Mula Korja

Tankh 04/06/2009

Masa :

Tamat Kerja

Tankh 04/06/2009

PENGESAHAN KERJA

Di Log oleh : RAZIP HJ ISMAIL

Dipenksa oleh - RAZIP HJ ISMAIL

SO di Tapak : -

MAKLUMAT PENTING

Format pengg dan
telaga ini disunting dan maklumat terbitan seperti
buku teks, buletin, laman sesawang dan
sebagainya dan dala tercatat adalah data dan
lapangan

Salah tafsir - bagi mengelakkan salah
pengertian berkaitan maklumat di dalam
k ini, sila h rkan perkara berkai
alamat enviro@multicaligroup.com

ke

* MULTICALL CARD (M) SDN BHD, C AR D 1899
December, 2008 - Rev. 11
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Form Reference Number:
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KERJA PENGGERUDIAN - LOG

NAHRIM C.A .R.D

Maklumat Penggerudian e o s <o

dan Pembinaan Telaga TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN

SUNGAI LANGAT SERTA KAWASAN-KAWASAN
M W 0 8 SEKITARNYA

G STANDARD PENETRATION TEST (55T WATER RETURN el
BAMPLE —_— o
REF E E | RELATVE DEwSTY, GRAM ECT. TEXTURE, STRENGTH MAKLUMAT KERJA
NUMBER P | P | P | 75 | 75 | 5 | W | % | OB L
o1 | 0ot L 0.0 | Brownish grey, clayey SILT with same Pormitc Profed
. ok ok INSTITUT PENYELIDIKAN HIDRULIK
= fow) - AQUITARD
COURN WU O O IO O O R 3 BANGSAAN MALAVA
or [030%0 i
' = | Brownish grey, clayey SILT with some
sand, SOFT TO MEDIUM STIFF Lokasi Projek
- = 1.8 | (cohesion value +/- low) - AQUITARD
D3 30 1o i KAWASAN CABANG SUNGAI SEMENYIH DAN
&0 SUNGAI LANGAT SERTA KAWASAN-KAWASAN
]| ssedusedondic el e | 200m SRR S E Commem e . SEKITARNYA
D4 "'3"“3;“ & Light 1o medium grey, silty fine
- SAND, LOOSE. (angle of reposed +/-
RN e o on onoier: i No. ID Telaga Mwos
3130 E 1 :-’I' fined R
65 |*iea — Dia. Gerudi 100 mm
[TCTr SRR SR PR M VS SRV FRRORN ES— eadeon N P ————
m — Aras Air Tanah 1.13 m bgl
F Light grey, clayey SILT with some
39010 — 4.5 y
D6 d, SOFT, (cohesion value +/- low,
510 = = et Nama Operator:  MUSTAFA KAMAL
d Mula Kerja
Watar table = 1.13m bgl e
— 6.0 Tarikh : 3106/2009
- Masa
I Tamat Kerja
1.5
- Tarnkh 062009
- Masa
— 9.0
B PENGESAHAN KERJA
t Di Log oleh . RAZIP HJ ISMAIL
— 10.5
s Diperiksa oleh : RAZIP HJ ISMAIL
[ SOdi Tapak : -
— 120
& MAKLUMAT PENTING
w Format maklumat penggerudian dan p
» telaga ini disunting dari maklumat terbitan seperti
— 13,5 buku teks, buletin, laman sesawang dan
— sebagainya dan data tercatat adalah data darn
L lapangan.
F Salah tafsir - bagi mengelakkan salah
[ pengertian berkaitan maklumat di dalam
— 15.0 piran ini. sila perkara ke
e alamat snviro@multicaligroup com
* MULTICALL CARD (M) SDN BHD, C ARD 1899 Form Reference Number:
December, 2008 - Rev. 11 MCGISILOG/FL-1 of 1
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KERJA PENGGERUDIAN

- LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.AR.D

hitp:fiwew. multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYTH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

M W 1 0 SEKITARNYA,
ki i STANDARD PENETRATION TEST (SPT) WATER RETURN L Py .
i [ T 5 | | LT DO GRAD L, NENTUR AT MAKLUMAT KERJA
Lo PBm | P | P | TS | P | P | Mpussw | % | cOLOUR e
=R Pamilik Projek
o1 | 000w II:.. 0.0
050
INSTITUT PENYELIDIKAN HIDRULIK
Yellawish brown, silty CLAY with AN
= some sand and gravels. SOFTTO K MALAYSIA
- MEDIUM STIFF (cohesion value +/
b2 0.50 to » low) - AQUITARD
180 38 Lokas! Projek
s
(o R SR PORES RN R M S e T SR | . KAWASAN CABANG SUNGAI SEMENYIH DAN
T Light grey, silty medium SAND with SUNGAI LANGAT SERTA KAWASAN-KAWASAN
= trace of gravels, LOOSE TO MEDIUM SEKITARNYA
Ly DENSE - very thin Unconfined
AQUIFER
e de T ---- »= A e e e Y
Dk Light to medium grey, silty CLAY with No, iD Telaga b
17 trace of fine sand. SOFT TO
il STIFF (cohesion value +/- low) - Dia. Gerudi * 100 mm
370t AQUITARD
bs 400 [
PRI il ..‘1..“..__.._.|._.__ S N e 1 Aras Air Tanah 3.70 m bgl
1 (o2t
— Light grey. silty medium SAND, Nama Operator:  MUSTAFA KAMAL
- 40010 = LOOSE TO MEDIUM DENSE. (angle of
5.90 reposed +/- 60", friction angle +/-
: medium) - Unconfined AQUIFER Mula Kerj
- — 6.0 - Tankh:  10/06/2009
‘Water table = 3.70m bgl =
I Masa :
[ Tamat Ki
L 75 orja
e Tanikh : 10/06/2009
— Masa :
= 0.0
-
< e PENGESAHAN KERJA
- ¥ Log oleh : RAZIP HJ ISMAIL
|~ 10.5
- Dipenksa oleh : RAZIP HJ ISMAIL
= 50 of Tapak : -
|-
= 12.0
= MAKLUMAT PENTING
s Format mak pengg dan
w telaga ini disunting dari maklumat terbdan seperti
= 13.5 buku teks, buletin, laman sesawang dan
= sebagainya dan data lercatat adalah data dan
L lapangan.
B Salah tafsir - bagi mengelakkan salah
R pengertian berkaitan maklumat di dalam
—15.0 iran ini, sika perkara ke
= alamat enviro@multicaligroup com

7 MULTICALL CARD (M) SDN BHD, CARD 1999
December, 2008 - Rev. 11

Form Reference Number
MCG/SILOGIFL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

CalalD

hitp:liwearw. multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

M W 1 1 SEKITARNYA
SAMPLE STANDARD PENETRATION TEST (SPT) WATER RETURN - OF SO0 ROCL TERCY,
| sawmee E E | RELATNE DENSITY GRAN SEE. TEXTIE, ETRENGTH MAKLUMAT KERJA
numser [T s e | 70 [P |78 [ 78 [ Noe | % | cOtOUR .
B Pamiltk Projek
L Light to medium grey , clayay SILT
o oo woos| Lo b gty PRI SBIR AN MR
: . = of fil material, MEDIUM STIFF L "
P, S e
Lokasi Projek
| KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
g SEKITARNYA
rw
= 30 No. ID Telaga MW11
1 [ Light to medium grey, sandy SILT,
oz | 12w 700 | Medium = MEDIUM STIFF {cohesion value +/- Dia. Gerudi : 100 mm
6.00 Grey = medicm) - SEMI
= Aras Air Tanah ; 3.80 m bgl
— 45
= Nama Operator : MUSTAFA KAMAL
B Mula Kerja
o FOSRL) SO ! ! A L N . Tankh:  04/05/2009
- Masa :
K Tamat Kerja
[~ 7.5
= Tarikh : 05/05/2009
B Light grey, silty fine to medium
i : F= SAND with trace of gravels, LOOSE TO| Masa:
O Ry 100%| Lo | | MEDIUM DENSE, (angle of reposed +-
: y L .9 |70°. friction angle +/- high) - Confined
AQUIFER
= PENGESAHAN KERJA
-~ Di Log oleh : RAZIP HJ ISMAIL
- 10.5
- Dipeniksa oleh © RAZIP HJ ISMAIL
(RN SO O N N N I WS PUR—— . SO Tapak: -
= 12,0 | Light grey 1o light brown, silty fine to
DO n— L medium SAND with trace of gravels,
B4 | vas0 100% | *7 ROCSE YO MEDIISA DENSR, iangle of MAKLUMAT PENTING
; oy pe reposed +/- 70°, friction angle +/- high)
ks Confined AQUIFER
" Format maklumat penggerudian dan pembinaan
iF telaga ini disunting dari makiumat terbitan seperti
Ll b S it by lpas gl et 1> =135 <"L".;'h""";;:ﬂ"""' buku teks, buletin, laman sesawang dan
Mght brown to um grey,
a 135010 100 Medium — moderately weathered, highty sebagainya dan data tercatat adalah data dan
1400 grey - fractured, STRONG interbeded Bpangan
i SANDSTONE, SILTSTOME etc.
BEDROCK Salah tafsir - bagi mengelakkan salah
B pengertian berkaitan maklumat di datam
Water table = 3.80m bgl — 15,0 piran ini, sila perkara ke
| ‘ ‘ [=2% alamat envirn@multicallgroup com

= MULTICALL CARD (M) SON BHD, C AR D 1899
December, 2008 - Rev. 11

Form Reference Number:

MCG/SILOGIFL-1 of 1



KERJA PENGGERUDIAN - LOG
NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.A.R.D

hitp:/iwerw. multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

M W 1 2 SEKITARNYA
PR STANDARD PENETRATION TEST (SPT) WATER RETURN oy
SAMPLE
REr o |oEPTH AN RELCTIVE DENURYY, ORAM SR, TETURE. STRENGTH MAKLUMAT KERJA
NUMBER T |78 |78 | 8 | 1 | 0 | Woie | % | cOLOUR i
L 0.0 | Top Soil- Brawnish grey, clayey silty Pemitik Projek
b1 0.00 to " || CLAY, SOFT (cohesion value +/- low) =
s = AQUITARD INSTITUT PENYELIDIKAN HIDRULIK
RN I | i |l | S — —— — m.. - . KEB AN MALAYSIA ( ")
% n.]qg;n =
g [ Greenish grey to light brownish grey, Lokasi Projek
= 1.5 | fine sandy SILT. SOFT TO MEDIUM
) STIFF (cohesion value +/- low) - KAWASAN CABANG SUNGAI SEMENYIH DAN
16010 o AQUITARD SUNGAI LANGAT SERTA KAWASAN-KAWASAN
03 300 e SEKITARNYA
L B Bt D B e ] Commm e .
e Light to medium grey, medium to No. ID Telaga : MW12
oa |00 30 | parse SAND, LOOSE - Unconfined 9 g
=t AQUIFER
L L et CEES SRS e bt e SRS il G-t o . Dia. Gerudi 100 mm
o5 360w =
420
e Aras Air Tanah 4.01 m bgl
42010 — 4.5
D6
500 = Nama Operator:  MUSTAFA KAMAL
B Light brown to light grey silty SAND
with trace of gravels, LOOSE, (angle
= of reposed +/- 70, friction angle +/- Mula Korja
= medium) - Unconfined AQUIFER
5.00 10 p— 8.0 Tarikh : 13/06/2009
L 720 I
|- Masa .
. e ion 7 um v B . LA
‘Wator table = 4.01m bgl Ll s T orja
= Tarikh : 1310612009
—~ Masa
9.0
: PENGESAHAN KERJA
s Di Log oleh | RAZIP HJ ISMAIL
= 10.5
= Dipariksa oleh | RAZIP HJ ISMAIL
L SO di Tapak . -
— 12.0
E MAKLUMAT PENTING

Format makiumat penggerudian dan pembinaan
= telaga ini disunting darl maklumat terbitan seperti

= 13.5 buku teks, buletin, laman sesawang dan

— sebagainya dan data tercatat adalah data dar
i lapangan

B Salah tafsir - bagi mengelakkan salah

i pengertian berkaitan maklumat di dalam

— 15.0 iran ini, sila perkara berh ke
— alamat enviro@multicaligroup com

“ MULTICALL CARD (M) SDN BHD, C AR.D 1998
December, 2008 - Rev. 11

Form Reference Number.
MCGISILOG/FL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

CARD

hitp-ihwww.multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

M w 1 3 SEKITARNYA
STANDARD PENETRATION TEST (SFT) WATER RETURN
SAMPLE SO0 ROCK,
| saume E © | i comars st e ewim MAKLUMAT KERJA
WUMBER || | |5 | 5 | Mae | % | cOLOLR a L]
ik Proj
o1 o .::;n- L o0 Pamilik Projek
=¥ INSTITUT PENYELIDIKAN HIDRULIK
L KEBANGSAAN MALAYSIA (NAHRIM)
— Light grey to brownish grey, silty fine
s;?:'";h £ to medium SAND with trace of
00% 3 ravels, LOOSE, [ of od +/- Lok L
0300 b Light - 15 wm“‘m: OSE, (angle of repos * okasi Projek
D2 , Friction angle +/- medium)
3.00 grey KAWASAN CABANG SUNGAI SEMENYIH DAN
- Uncanfined AQUIFER
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
[ SEKITARNYA
L e s Rt S U O S e Sl F a0 e . No. ID Telaga Mw13
- Dia. Gerudi : 100 mm
- Light grey, silty medium to coarse Aras Air Tanah | 5.70 m bgl
py | 300t 7os | Lioht L 45 SAND, TO MEDIUM DENSE.
600 Grey fangle of reposed +/- 70°, friction angle
55 +4- medium) - Unconfined AQUIFER Nama Operator MUSTAFA KAMAL
B Mula Kerja
D e o e I_------)—.u ommmm e SR Tarkh:  09/05/2009
= Masa
L
D3 a.sum;u L 75 Tamat Kerfa
- Tankh : 09/05/2008
E Brownish grey, silty medium to :
i » coarse SAND, LOOSE TO MEDIUM
100% | " = 9.0 | DENSE, (angle of reposed +/- 70°,
i = friction angle +/- medium) -
B Unconfined AGUIFER PENGESAHAN KERJA
P Di Log oleh | RAZIP HJ ISMAIL
oy | 200m
12.00 = 10.5
it Dipenksa oleh | RAZIP HJ ISMAIL
= SO di Tapak ; -
[ S REt ol e et 1;._“ femmemrr e -
- Light brown, moderately weathered,
o [120010 highly fractured, STRONG interbeded MAKLUMAT PENTING
1250 = SANDSTONE, SILTSTONE atc.
B BECROCK Format maklumat dian dan
B = telaga ini disunting dan maklumat terbitan seperti
P—13.5 buku teks, buletin, laman sesawang dan
L sebagainya dan data tercatal adalah data darn
L2 lapangan
b Salah tafsir - bagi mengelakkan salah
T pengertian berkaitan maklumat di dalam
— 16.0 iran ini, sila perkara berkaitan ke
- alamat enviro@muiticaligroup.com

MULTICALL CARD (M) SDN BHD. C AR.D 1989
December, 2008 - Rev. 11

Form Reference Number;
MCG/SILOGIFL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

Inttp:ifwww.multicaligroup. com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

e
FEAeap ; STAMDARD PENETRATION TEST (SPT) VIATER RETURN = =k .
REF | T ™ E | RELATMEOENSITY, GRAM SZE. TEXTURE. STRENGTH MAKLUMAT KERJA
NUMBER P [P [ 78 |78 (72 | 75 | Ma | % | cOLOUR o
=40 Pemilik Projek
L Top soil - Medium brown, silty fine
0.00
o 1.3nm SAND, VERY LOOSE (friction angle +/. i PEN?::K:;NHHIDRU o
I low) - Unconfine AQUIFER { )
Y O R Seds Eedes e M EENER SOy et R
€ =9 Lokasi Projek
13010 = 15 | Medium brown with red mottied,
b2 s Lo clayey SILT, SOFT, (cohesion value +/- KAWASAN CABANG SUNGAI SEMENYIH DAN
= medium) - AQUITARD SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
s it EEES B SR N S - e T T — .
Bt Light grey, silty fine SAND, LOOSE
(Triction angle +/- low) - Thin
- 3.0 u,‘m;.qum No. ID Telaga : MW14
EEE HEFS FEPR SRS e SN S N R e e o il e .
32010 = Medium grey, fine sandy clayey SILT, Dia. Gerudi 100 mm
D4 450 - SOFT, (cohesion value +/- medium) -
N AGINTARD Aras Air Tanah 5.10 m bgl
L et S B e B e e R H T .
460 10
0s 530 = Nama Operator MUSTAFA KAMAL
e Light grey, silty fine to medium Mula Kerja
= SAND, LOOSE (ongle of reposed +/-
06 | 52010 e 8.0/ | 60°, friction angle +/- medium) - Thin Tarkh:  05/06/2009
7.30 = Unconfine AQUIFER
= Masa
|— |- —_— .
5 100 bl L 75 Tamat Kerfa
= Tarikh 05/06/2009
= Masa
= 9.0
- PENGESAHAN KERJA
= Di Log oleh : RAZIP HJ ISMAIL
— 10.5 —
s Dipeniksa oleh .| RAZIP HJ ISMAIL
|- S0 di Tapak = -
— 12.0
JIE MAKLUMAT PENTING
B Format ian dan p i 1
B telaga ini disunting dari maklumat terbitan sepert
— 135 buku teks, buletin, laman sesawang dan
= sebagainya dan data tercatat adalah data dan
= lapangan
E Salah tafsir - bagi mengelakkan salah
n pengertian berkaitan makiumat di dalam
|— 15.0 ypiran ini, sila perkara berk ke
s alamat enviro@multicallgroup.com

= MULTICALL CARD (M) SDN BHD, C AR D 1939
December, 2008 - Rev. 11

Form Reference Number:
MCGISILOG/FL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.A.R.D

hitp:iivwww. multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAMN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

STANDARD PENETRATION TEST (8PT)

WATER RETURN

T | P8 | PO | P | T

Ee
Nouw | % COLOUR a

ROCH, T04 A
RELATIVE DENEITY, GRAN G TEXTURE STRENGTH
L1+

0.00 tor
1.00

1.00 to

o 500

5.00t0

Ba 730

- ->

2% i 5 1)

- ->

i Light grey, silty CLAY with some sand,|
MEDIUM

Top Soil - Light to medium broven,
Silty SAND, LOOSE. (angle of reposed
+- 20", friction angle +/- low)

Dt e

STIFF {cohesion value +/-
medium) -

MAKLUMAT KERJA
Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
K AN MALAYSIA

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

No. ID Telaga MW15

Light grey, siity SAND, LOOSE. (angle
of reposed +/- 60°, friction angle +/-
low) - Confined AQUIFER

—10.5

12.0

138

Dia. Gerudi 100 mm

Aras Air Tanah 2.50 m bgl

MUSTAFA KAMAL

Nama Operator

Mula Kerja

Tankh : 12/06/2009

Masa

Tamat Kerja

Tarikh ; 12/06/2009

Masa

PENGESAHAN KERJA

Di Log oleh © RAZIP HJ ISMAIL

Diperiksa oleh : RAZIP HJ ISMAIL

S0 o Tapak : -

MAKLUMAT PENTING

Format maklumat penggerudian dan pembinaan
telaga ini disunting dar maklumat terbitan seperti
buku teks, bulstin, laman sesawang dan
sebagainya dan data tercatat adalah data dan
lapangan

Salah tafsir - bagi mengelakkan salah
pengertian berkaitan maklumat di dalam
Ini, sila perkara
alamat enviro@multicaligroup com

ke

* MULTICALL CARD (M) SON BHD, CA RD 1899
December, 2008 - Rev. 11

Form Reference Number
MCGISILOG/FL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.A.R.D

Iittp:ihwww. multicallgroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

i
s | TEST (SPT) = oo
REF . E E | RELATVE DENSITY, GRAN BZE. TEXTURE. STRENGTH MAKLUMAT KERJA
NUMBER TN P | 78 | P8 | P | P | 7 | N | & | cOtBUR i L
I— 00 ) Pemiik Projek
000te Medium to dark brown, Silty CLAY,
D 100 100% | Brown e SOFT - (cohesion value +/- low) - THIN INSTITUT PENYELIDIKAN HIDRULIK
=2 AQUITARD KEBANGSAAN MALAYSIA (NAHRIM)
#eeeoes SR Rt RESS LRSS KRS ERRE LS - ey oy
— 1.6 | Light 1o medium grey, Silty SAND, Fokast Priek
100 t0 Medium [E LOOSE TO MEDIUM DENSE with trace KAWASAN CABANG SUNGAI SEMENYIH DAN
D2 3.00 100% Grey of fine gravels, (angle of reposed +/- SUNGAI LANGAT SERTA KAWASAN-KAWASAN
e 707, friction angle +/- medium) SEKITARNYA
[ UNCONFINED AQUIFER
Rt R FEEE EEER PR R 2com -rE | No. ID Telaga - MW1E
- Dia. Gerudi : 100 mm
ks
|— A i
T : ras Air Tanah 4.20 m bgl
B3 600 = 45
- Nama Operator:  MUSTAFA KAMAL
[ Mula Kerja
— 6.0 Tarikh 13/05/2009
= Masa
) B Tamat Korja
ul'r::::n = 76 | |ight to medium grey, Silty CLAY,
100% Nadiien — MEDIUM STIFF (cohesion value +/- Tanikf 13/05/2009
medium) -
Grey -
= Masa
— 9.0
D4 6,00 to e
120 i PENGESAHAN KERJA
— ¥ Log oleh | RAZIP HJ ISMAIL
b= 10.5
= Diperiksa oleh © RAZIP HJ ISMAIL
b S0 o Tapak : -
— 12.0
P et -5 Cermmnmcemresmmam——n—— . MAKLUMAT PENTING
130010 = Light grey, Silty SAND with some
D5 ity gravels, LOOSE TO MEDIUM DENSE- |  Format mak) penggerudian dan p
o UNCONFINED AQUIFER telaga ini disunting dan maklumat terbitan seperti
s "i """ M | e - buku teks, buletin, laman sesawang dan
13.50 10 - Light to medium grey, highly sebagainya dan data tercatal adalah data dari
@ e 0.60m, fractured, WEAK ROCK, SILTSTONE wtc. lapangan
) DROCK
|- «— .
Salah tafsir - bagi mengelakkan salah
[~ pengertian berkaitan maklumat di dalam
— 15.0 lampiran ini, sila rkan perkara ke
L& alamat enviro@multicaligroup com
“ MULTICALL CARD (M) SDN BHD, CARD 1589 Form Reference Number
December, 2008 - Rev. 11 MCG/SILOG/FL-1 of 1
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

Iitp fwww. multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SERKITARNYA

STANDARD PENETRATION TEST (SPT)
BAMPLE
DEPTH (M)

WATER RETURN E
(=]

75 e | S | P | 75 | P | T | N Ll [=e

ROCK, COLOUR COMSITENCY,
MELATIVE DENSITY, GRAN SIE. TEXTURE STRENGTH
ETC

0.00 to

Bt | a3

06010

b2 | 20

S e B et Dol et R

) [ _,

12010
4.50

Water table = 0.90m bgl

76

10.6

120

135

16.0

Torp soil - Brownish yellow siity fine
SAND, VERY LOOSE, (angle of reposed
+- 70", friction angle +/- low) -
Unconfined AQUIFER

Reddish brown on top but becoming
Brownish grey, silty fine to medium
SAND with some fine gravels, LOOSE,
fangle of reposed +/- 70°, friction angle

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projak

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

No. D Telaga : MW17

+/-medium) -

Dia. Gerudi 100 mm

Aras Air Tanah 0.90 m bgl

Nama Operator : MUSTAFA KAMAL

Mula Kerja

Tankh : 30/06/2009

Masa

Tamat Kerja

Tarikh : 30/05/2009

Masa

PENGESAHAN KERJA

Di Log oleh : RAZIP HJ ISMAIL

Diperiksa oleh - RAZIP HJ ISMAIL

SO di Tapak : -

MAKLUMAT PENTING

Format I pengg dan p
telaga ini disunting dar maklumat terbitan seperti
buku teks, buletin, laman sesawang dan
sebagainya dan data tercatat adalah data dan
Iapangan.

Salah tafsir - bagi mengelakkan salah
pengertian berkaitan maklumat di dalam
Ini, sita rai

perkara ke
alamat enviro@@multicallgroup com

MULTICALL CARD (M) SON BHD, C AR D 1998
December, 2008 - Rev. 11

Form Reference Number:
MCGISILOGIFL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

Inttp-iiwww. multicallgroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

j i
SAE STANDARD PENETRATION TEST {8PT) WATER RETURN O 1
mpe | SAMPLE E E | RELATVE DenSTY, GRAN SUE TEXTURE STRENGTH MAKLUMAT KERJA
mper | e N |78 |78 | 78 [ 75 | Npmne | % | cOCOUR o He
: Pemilik Progek
o1 | 000t = 0.0
0 - . . INSTITUT PENYELIDIKAN HIDRULIK
= Veri bt ecdinidn) griiih Beown KEBANGSAAN MALAYSIA (NAHRIM
towards bottom, silty CLAY with & ( )
— | some sand, some roots and trace of fill
05010 Bl material on top. MEDIUM STIFF -
: AQUITARD Lokasi ir
02 100 s QUIT Praje
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
e i P SEKITARNYA
19010
03 340 =
= 3.0 |Reddish yellow to Reddish brown with No. ID Telaga MW18
Fe light grey mottled clayey SILT with
3400 some fine sand, MEDIUM STIFF
50 | 430 - Lohition vokle v etk Dia. Gerudi 100 mm
= AQUITARD
L= Aras Alr Tanah 5.02 m bgl
ps |43 — 45
Sk saie R [t ernd bl SRS Forpil koo m_'____’— e S L e Nama Operator MUSTAFA KAMAL
48010 — Brownish yellow 1o dark brown siity
06 .00 ¥, fine to medium SAND with trace of Mula Kerja
fine gravels, STRONG, fangle of
e 5.0 reposed +/- 80", friction angle +/+ Tarikh 18/05/2000
o7 eg)obéo = medium) - Confined AQUIFER
L_End of bk = 6.40m bat_| E S
‘Watne table = 5.02m bgl il
B Tamat Kerja
— 75
e Tarikh 18/05/2009
= Masa
— 8.0
: PENGESAHAN KERJA
— Di Log oleh © RAZIP HJ ISMAIL
— 10.5
e Diperiksa oleh - RAZIP HJ ISMAIL
= SO oi Tapak : -
— 12.0
) MAKLUMAT PENTING
= Format maklumat pengg dan
[ telaga ini disunting dari maklumat terbitan seperti
— 13.5 lbuku teks, buletin, laman sesawang dan
= sabagainya dan data tercatat adalah data dan
2 lapangan
E Salah tafsir - bagi mengelakkan salah
I pengertian berkaitan maklumat di dalam
— 15.0 ini, sila h perkara ke
& alamat enviro@multicaligroup.com

MULTICALL CARD (M) SON BHOD, C AR D 1999
December, 2008 - Rev. 11

Form Reference Number:
MCG/SILOG/IFL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.A.R.D

hitp:ifwesw. multicalligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

M W 1 9 SEKITARNYA
SAMPLE STANDARD PENETRATION TEST (SPT) WATER RETURN e
R o § € [ o oo rt e MAKLUMAT KERJA
NUNBER T | T8 | P | P8 | P [ 76 | Nowiw | % | cOLOUR a e
e Pemilik Projek
: B Medium to dark grey, sandy SILT, T PENYELIDIKAN HIDRULIK
pi | to0s| LI SOFT - (cohesion value +/- flow) - THIN INSTIRUY PEN :k&vsm o
. oy — AQUITARD
s i e e e e e e e e e v L_- e L T -.
. L R e i
e
= KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
e SEKITARNYA
= 3.0 No, ID Talaga : MW19
12010 Medium "
D2 .00 1005 Grey -- Dia. Gerudi 100 mm
— Aras Air Tanah 3.70 m bgl
— 4.5
— Nama Operator MUSTAFA KAMAL
= Mula Kerja
— 6.0 Tarikh 06/05/2009
Sy Light to medium grey, Silty SAND,
LOOSE TO MEDIUM DENSE, (ongle of aa:
~ reposed +/- 70", friction angle +/- s
= mediurm) UNCONFINED AQUIFER
B Tamat Kerja
p— 7.5
2 Tarikh : 070572009
= Masa :
600 to Light
03 | 200 100%]  Grey Eflun
& PENGESAHAN KERJA
-
= ¥ Log oleh © RAZIP HJ ISMAIL
— 105 ~
= Diperksa oleh | RAZIP HJ ISMAIL
r: SO df Tapak . -
D e }_- L--> p=120] € ------- e e .
B Light grey to brawnish grey, Silty MAKLUMAT PENTING
o4 |120000 - SAND, LOOSE TO MEDIUM DENSE,
1150 & fangle af reposed +/- 70", friction angle
+-medium) UNCONFINED AQUIFER | Format m pengg dan
i telaga ini disunting dari maklumat terbitan seperti
L et [---> = 43 8] <-------=--mo---o-oce buku teks, buletin, laman sesawang dan
1350 o Light to medium grey. highly sebagainya dan data tercatat adalah data dari
o N fractured, WEAK ROCK, SILTSTONE etc. gangei
' I BEDROCK
- B ‘Salah tafsir - bagi mengelakkan salah
= pengertian berkaitan maklumat di dalam
— 15.0 ini, sila rkan perkara ke
= alamat enviro@multicaligroup.com

> MULTICALL CARD (M) SON BHD, CARD 1898
December, 2008 - Rev. 11

Form Reference Number:
MCG/SILOGIFL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

CARD

hittp:liwesw multicaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYTH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

SAMPLE

DEPTH (M)

(=174

BOCK, 3
RELATIVE DENSITY, GRAN ST, TEXTURLL STRENGTH
FTe

0000
150

1.50t0

@ 200

200 to
18D

180w
580

15

o>

Beownish yellow to dark brown with
pale grey spotted, silty CLAY with
some sand and gravels. SOFT TO
MEDIUM STIFF {cohesion value +/-
low) - AQUITARD

Gt .

Brownish grey, silty fine SAND,
LOOSE TO MEDIUM DENSE, (angle of

reposed +/- 50°, friction angle +/-

MAKLUMAT KERJA
Pemiik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA [NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SERITARNYA

No. 1D Telaga Mwzo

Dia. Gerudi : 100 mm

Aras Air Tanah 1.60 m bgl

Nama Operator : MUSTAFA KAMAL

medium)

L LR

75

— 10.5

— 120

— 135

Mula Kerja

Tankh 10/06/2009

Masa

Tamat Kerfa

Tankh : 10/06/2009

Masa

PENGESAHAN KERJA

Di Log oleh © RAZIP HJ ISMAIL

Dipenksa oleh | RAZIP HJ ISMAIL

S50 o Tapak © -

MAKLUMAT PENTING

Format mak] pengg dan b
telaga ini disunting dari maklumat terbilan seperti
buku teks, buletin, laman sesawang dan
sebagainya dan data tercatal adalah data dari
lapangan

Salah tafsir - bagi mengelakkan salah
pengertian berkaitan maklumat di dalam
ini, sila perkara
alamat enviro@multicaligroup.com

ke

“* MULTICALL CARD (M) SDN BHD, CARD 1989
December, 2008 - Rev, 11
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Form Reference Number
MCG/SILOGIFL-1 of 1



KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

hittp:iwww. mubticaligroup.com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI

N SUNGAI TH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
M W 2 1 SEKITARNYA
AE STANDARD PENETRATION TEST (SPT) WATER RETURN - Sk pek i
REF li E | RELATVE DEwSITY, GRAN SCT. TEXTURE. STRENGTH MAKLUMAT KERJA
NUMBER T | P | P8 | 75 | 5 | 78 | Wi | % | cOLOUR == e
o |0t — 0.0 enilc Projek
e - INSTITUT PENYELIDIKAN HIDRULIK
S Dark brown but b | h AN MALAYSIA ( )
brown towards bottom, silty CLAY
b2 060 to - with lrtle sand, same roots and trace
150 = of fill material on top. SOFT TO
3 MEDIUM STIFF (cohesion value +/- Lokasi Projek
— 18 fow) - AQUITARD
19016 IE KAWASAN CABANG SUNGAI SEMENYIH DAN
o3 230 SUNGAI LANGAT SERTA KAWASAN-KAWASAN
I3 SEKITARNYA
.““-z__;d;;- ats hed RESE EESE EELS CEEE SRt ki d e D -
0
i 270 et
= 30 No. ID Telaga Mw21
- Light brown to reddish yellow but
2701 Lt | becoming Light greyish brown clayey ;
Ds ._500 SILT with some fine sand. MEDIUM fhe. Gond 100 mim
= STIFF (cohesion value +/- medium)
— AQuIT, Aras Ar Tanah 2.10 m bg!
be | 45010 e
510 — Nama Operator-  MUSTAFA KAMAL
. — D ——
Water table = 2.10m bgl = Mula Kerja
e 5.0 Tanikh : 26/05/2009
= Masa
i Tamat Ki
L 75 erja
= Tarikh 27/05/2009
= Masa
= 9.0
|__ PENGESAHAN KERJA
=
= Di Log oleh : RAZIP HJ ISMAIL
= 10.5
b= Diperiksa olsh - RAZIP HJ ISMAIL
— S0 df Tapak = -
— 12,0
B MAKLUMAT PENTING
o Format maklumat penggerudian dan pembinaan
Fe telaga ini disunting dan maklumat terbitan seperti
— 13.5 buku teks, buletin, laman sesawang dan
e sebagainya dan data tercatat adalah data dan
& lapangan.
T Salah tafsir - bag mengelakkan salah
I pengertian berkaitan maklumat di dalam
f— 15.0 piran ini, sia perkara itan ke
= alamat enviro@multicalligroup.com

= MULTICALL CARD (M) SDN BHD, C AR D 1999
December, 2008 - Rev. 11

121
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

it iwww, multicaligroup. com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

STANDARD PENETRATION TEST (8PT)

s
;

NUMBER T T | 75 T | T | P8

T

N

BOW, ROCK, 3
| RELATVE DENEITY, GRAN SCE. TEXTURE STRENGTH
(14

0.00t0
050

0.60 10
B2 a0

120t0
170

370 10
4,00

-

Dark brown but becoming greyish
brown towards bottom, silty CLAY
with litthe sand, some roots on top.
SOFT TO MEDIUM STIFF [cohesion
value +/- low) - AQUITARD

M o i e i -

Light grey clayey SILT with some fine

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN

SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

ium sand,
(ecshesion value +/- medium) -
AQUITARD

15

LI L

9.0

L L

[T

|
g

120

BTt

No. ID Telaga Mwa2

Dia. Gerudi 100 mm

Aras Afr Tanah 0.6 m bg!

Nama Operator MUSTAFA KAMAL

Mula Kerja

Tankh 26/05/2009

Masa

Tamat Kerja
Tarikh 26/05/2009

Masa

PENGESAHAN KERJA

Di Log oleh © RAZIP HJ ISMAIL

Dipanksa olah © RAZIP HJ ISMAIL

SO of Tapak | -

MAKLUMAT PENTING

Format pengg dan
telaga ini disunting dan maklumat terbitan sepeni
buku teks, buletin, laman sesawang dan
sebagainya dan data tercatst adalah data dan
lapangan

Salah tafsir - bagi mengelakkan salah

pengertian berkatan makdumat di dalam
iran ini, sila perkara i
alamat enviro@mulicallgroup.com

ke

= MULTICALL CARD (M) SDN BHD, C AR D 1989
December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG
NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

ittpihwwrw. multicaligroup. com

TAJUK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

M W2 3 SEKITARNYA
A STANDARD PENETRATION TEST (SPT) WATER RETURN - S Wi
ey [ e E E | ReLatve vensiry, omam s, TEXTUSE. STRENGTH MAKLUMAT KERJA
NUMBER P [T | P | P | B | P | N e | % | cOMOLR me
Pamilik Projek
= 0.0
= INSTITUT PENYELIDIKAN HIDRULIK
|- AN MALAYSIA | 1]
i Lokasi Projek
— 15
> Light 10 medium grey, Siity SAND, KAWASAN CABANG SUNGAI SEMENYIH DAN
o1 0,00 10 1000 | Lioht I LOOSE, (angle of repased +/ 70°, SUNGAI LANGAT SERTA KAWASAN KAWASAN
450 Grey friction angle +/- low] UNCONFINED SEKITARNYA
e AQUIFER
i =
= 3.0 Ne. ID Telaga : MW23
o Dia. Gerudi 100 mm
= Aras Air Tanah 5.21 m bgl
s LE T D Rl LE T ST SRS N . o 45 | <
[~ Nama Operator MUSTAFA KAMAL
b Medium to dark grey, sandy CLAY, i
pp | dae 100% M:::;m MEDIUM STIFF - (cohesion value +/-
i lowe) - AQUITARD, CLAY LENSE Mula Kerja
i i et et Exah niad EREh SRR LR e e -. Tarikh : 15/05/2008
= Masa
L 75 Tamat Kerja
= Tankh 16/05/2009
—~ Masa
= 9.0
b PENGESAHAN KERJA
i Light to medium grey, Silty SAND,
D 6000 100% Light P LOOSE TO MEDIUM DENSE, {angle of Di Log oleh : RAZIP HJ ISMAIL
15.00 Grey e 10,5 |  reposed +/- 70°, friction angle +/-
£ NN UNCONFINED ACLWEN Diperiksa oleh : RAZIP H.J ISMAIL
-
I~ S0 di Tapak
— 120
i MAKLUMAT PENTING
I Format maklumat penggerudian dan pembinaan
L= telaga ini disunting dan maklumat terbitan seperti
—13.5 buku teks, buletin, laman sesawang dan
= sebagainya dan data tercatal adalah data dari
2 lapangan
f Salah tafsir - bagi mengelakkan salah
.- . TR S N B . pengertian berkaitan maklumat di dalam
= 15.0 Light ta medium grey, highly piran ini, sia perkara berkaitan ke
(<] 9, | fractured, WEAK ROCK, SILTSTONE ete. alamat envire@muMicaligroup com
BEDROCK

* MULTICALL CARD (M) SDN BHD, C AR D 1999
December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.A.R.D

hitp:iwww, multicaligroup.com

TAJUK PROJEK

CADANGAN TELAGA PEMOI
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

MW24 TS
e STANDARD PENETRATION TEST (5PT) WATER RETURN Ry .
REF : - u. ) s E | RELATIVE DENSITY, GRAM EE. TEXTURE, STRENGTH MAKLUMAT KERJA
NUMBER 78 | P8 |75 | 75 |78 | P8 | W | % | cOULOUR L
i == 00 | 1op Soil- Light to medium brown,
o1 M 900 e Silty SAND, LOOSE. (angle of reposed INSTITUT PENYELIDIKAN HIDRULIK
. = +/- 70°, friction angle +/- low) AN MALAYSIA | b
PR NS Te) e WP LU PI U (e m > e it g i e e Al
s Greenish grey, silty CLAY with some Lokasi Projek
D2 “—;“";" b 4.5 | fine sand. SOFT [cahesion vafue /-
- = fow) - AQUITARD KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
e e B B . o
[T Light to medium grey, Silty fine
b3 21010 e SAND, LOOSE, (angle of reposed +/-
170 b~ 3.0 | 70°. friction angle +/- low] - thin layer No. ID Telaga MWz
& UNCONFINE AQUIFER
[T SRR -m‘ L--> | Cmmmmammnn . Dia. Gerudi : 100 mm
170t = Brownish 9r!y to medium grey, dayey| Aras Air Tanah 240 m bgl
D4 5.00 SILT with some fine sand, SOFT,
g = 45 | cohesion value +/- low) -
— Nama Operator : MUSTAFA KAMAL
PR EES Sy eS8 SRt P g D AR D e e P .
500 to % Light grey, silty SAND, LOOSE,
[+ 800 (friction angle +/- low) - Confined Mula Kerja
5 = AQUIFERT?
o — 60 |< Tarkh:  12/06/2009
‘Water table = 2.40m bl L
= Masa -
I Tamat Kerja
= 7.5
= Tarikh 12/06/2009
= Masa
— 8.0
e PENGESAHAN KERJA
= Di Log oleh : RAZIP HJ ISMAIL
— 10.5
- Diperiksa oleh | RAZIP HJ ISMAIL
- S0 di Tapak : -
— 12,0
I MAKLUMAT PENTING
e Format makh pengg dan
- telaga ini disunting dar makiumat terbitan seperi
—13.5 buku teks, buletin, laman sesawang dan
o= sebagainya dan data tercatat adalah data darl
i lapangan.
[ Salah tafsir - bagi mengelakkan salah
e pengertian berkaitan makiumat di dalam
= 15.0 ini, sita b itan ke
e alamat enviro@multicallgroup.com

= MULTICALL CARD (M) SON BHD, CARD 1858
December, 2008 - Rev. 11
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KERJA PENGGERUDIAN - LOG

NAHRIM

Maklumat Penggerudian
dan Pembinaan Telaga

C.AR.D

Pty Mwww multicaligroup.com

TAJUK PROJEK

TELAGA PEMO
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

MW 2 5 SEKITARNYA
sawmE | THRY T | . hocx,
REF — T E | MELATME CoMSITY. GAAN S TEXTURE STRINGTH | MAKLUMAT KERJA
R e | B N | % | cOLOUR L
0 Pamilk Frojek
Light Yellowish grey but becoming light to
T 100% | Brown to = medium grey towards bottom, sandy INSTITUT PENYELIDIKAN HIDRULIK
120 medium o SILT with lirtle sand, some roots and KEBANGSAAN MALAYSIA (NAHRIM)
grey o trace of fill material, MEDIUM STIFF
L by ot N e ek TRl iy bty iz --3--> dfrmrmnean == -8 Lokasi Proj
asi Projek
|- 15
s KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
[T SEKITARNYA
= 3.0 | Light grey with pale grey and reddish No. ID Telaga Mwzs
Light = brown motties silty fi dix
12010 grey o < SAND with trace of gravels. MEDIUM
D2 madium jangle of reposed
ey 70% = N ianat ey Di. Gerudi : 100 mm
arey = frieti de +/- high) - —
- AQUIFER Aras Air Tanah : 3.70 m bgl
— 45
| |- Nama Operator MUSTAFA KAMAL
E Mula Kerfa
LIERE i B Rt RUEE FUEE CLEE S e B N o T e Tankh  0B/05/2009
e Masa
= Tamat Kerja
- 75
i Tarikh:  0D7/05/2009
= Light grey with pale grey and reddish Masa ;
Light o brown mattles silty fine to medium
60010 grey to SAND with trace of gravels, MEDIUM
03 1 Y200 100% | edium = 39 | Dense, fongle of reposed +/- 70",
grey T friction angle +/- - Unconfined
5 et i PENGESAHAN KERJA
L Di Log oleh - RAZIP HJ ISMAIL
— 10.5
- Dipenksa oleh - RAZIP HJ ISMAIL
I~ S50 di Tapak : -
JURSN 'SR RN ANIS NN NS MOV (S B R L D -
— Light grey with brown mattles fine to
12,00 & medium SAND with trace of gravels, MAKLUMAT PENTING
o4 |Vise 100% ‘c_“‘:‘; | MEDIUM DENSE. (angle of reposed +/-
= 20°, friction angle +/- high) Format maklumat pengg danp
B Unconfined AQUIFERT? telaga ini disunting dari maklumat terbitan sepert!
il N Bhin: e i e Rtk ey T B it o F 3 - buku teks, buletin, laman sesawang dan
a 1350t Light - Light to m«_ﬁum grey, moderately sebagainya dan data tercatat adalah data das
1470 100%] ooy L weathered, highly fractured, STRONG lapangan
interbeded SANDSTONE, SILTSTONE
i i Salah tafsir - bagi mengelakkan salah
— = -— .
pengertian berkaitan makiumat o dalam
Wiater table = 3.70m bol — 160 Jampiran ini, sia hantarkan perkara berkaitan ke
\ l ‘ & alamat enviro@multicaligroup, com

> MULTICALL CARD (M) SON BHD, CARD 1999
December, 2008 - Rev. 11

125

Form Reference Number:
MCG/SILOG/FL-1 of 1



Tube Weall Ne: 1 Drilling Machine . Semi-Mechanised Bangka Cuill
Location : wapang s5g Semeanyih, Jenderam Hilir Drilling Method : Percussion
: Dengkil, Selangor D.E.
Client : NAHRIM Well Depth : 18.0 meter.
Date Start : 11.8.2009
Date Complete : 16.08.20089
Well Design
Discharge /L L
Rate Depth (m) Lithology Description Lithology | Well cap — Caoftar {1.0m height)
0.0 == | cemant concrete
Light Brownish 1o
Dark Purpiish Grey CLAY Static Water Leval
25 (D.0m - 5.0m) X 5.0m
3.0-|  #clay-39,5i-50,sand 10, gravel-1 Casing PVC
Light Greyish Clayey SILT (0.0m - 19.0m)
50 #olay-39 sil-50, sand 10, grevel- 1
Light Greyish Clayey SILT
7.5 Decayed wood
B.0- Light to Darkish Grey
Silty SAND
10.0-
Light to Darkish Gray
Sifty SAND
_ thecaying wood
125  #clay-6.5ii-54,sand38,gravel2 | Gravel
13.0-| #clay-7.sM-70.5and38 gravel14 | packed
14,0 Light to Darkish Grey {12.0m - 18.0m)
15.0- Sity SAND with some gravels
16.0- .
Dark Grey
17.5- Silty SAND
with litfle gravels
18.0- {0
T —F — — —%
Bedrock
#  laboratory aralysis

Prepared by Wong

Date 17.08.2000

Approved by Abdul Latiff Ashaari
Designation Gealogist
Date 22.10.2008
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18.0-|  # clay/ail-0, sand-44 gravel-38
17.54 Light 1o Darkigh Grey

8.4 docayed wood

Bedrock

# lsboratory analysis

Tube Well No: DW? Drilling Machine Semi-Mechanised Bangka Drill |
Location : Cabang Sg Semenyih, Jenderam Hilir  Drilling Method Percussion
: Dengkil, Selangor D.E.
Client : NAHRIM Well Depth : 18.40 meter.
Date Start ;1 23.00.2000
Date Complete ;25.09.2009
|w:nan| F:}'" Dup!h(m)J Lithology Description Lithology | Welicap Collar {1.0m height){
oo cement concrete
Light Birownish to
Dark Purplish Grey CLAY Static Waler Laval
25 (0.0m - 5.0m) 150m
3] #clay-24,sil-47 sand23.gravel-8 Casing PVC
Light Geeytah Birown Clayey SILT (@0 m- 1840 m)
50 Welay-24, 4047, sand23,gravel-6 (255mm @)
Light Greyish
Gravelly SAND with some
decayed woods. Hole
75 (50m-80m) 305mm @)
B0  ®cleyit-8 sand-58,gravel-38
T
100 #clay/sit-0,sanddd gravel-36
Light to Darkish Grey
Gravely SAND
125
130  ® clayait-0 sand-£4 gravel-36
Screen position
Light to Darkish Grey (11.40m - 17 4m)|
15,04 Gravelly SAND

Prepared by  Wong

Date. 27 .08 2000

Approved by Abdul Latf Ashaan

Geologst
Date 15,10 2008
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KERJA PEMBINAAN TELAGA

NAHRIM

Makiumat Pembinaan
Telaga Pemonitoran

hittp:ihwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMEINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Riser pipe ID

ID of Surface Casing :

Type of Stopper :

Elevation/depth bottom of Stopper

Elevation/depth top of uPVC Screen

Type of Sand Pack
Length of Screen :
Screen Slot Size

Screen ID :

———so  Elevalion/depth bottom of Screen :

Elevat

idepth of casing :

Elevation/depth of hole :

490

150

Type of riser pipe : MILD STEEL

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

No. ID Telaga : MWO1

BENTONITE CHIP

GROUND LEVEL
Dia. Gerudi : 100 mm
Type of Slab ;| CONCRETE SLAB IS
T e T Aras Air Tanah : 3.85 m bgl
Nama Operator MUSTAFA KAMAL
First encounterd saturated zone:  2.95  m bgl o
Mula Kerja
Type of nser pipe : PVCCLASS D Tarikh 08/05/2009
Riser pipe 1D : 75 mm Tiass
] Type of backfill : RESIDUAL SOIL
Tamat Kerja
Tarikh 071052009
El depth top of Stopper : 2.66 m bgl Masa

128

ikl m bgl PENGESAHAN KERJA
3.56 m bagl
SER—— 2 Dilukis oleh © SITI MUNIRAH AHMAD
SAND PACK Dipenksa oleh | RAZIP HJ ISMAIL
1500 e S0 di Tapak : -
1 mm
MAKLUMAT PENTING
75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
5.06 wibal seperti buku teks, buletin, laman sesawang dan
asf R sebagainya dan data tercatat adalah data dan
lapangan
5.21 m bgl
Salah tafsir - bagi mengelakkan salah
6.00 m bgl pengertian berkaitan maklumat di dalam

lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicallgroup. com



KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

MWO02

CARD

hitp:lfwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMEBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH O
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Type of Stopper :
Elevation/depth bottom of Stopper

Elevation/depth top of uPVC Screen :

Type of Sand Pack :
Length of Screen :
Screen Slot Size :

Screen ID :

Elevation/depth bottom of Screen ;
Elevation/depth of casing :

Elevation/depth of hole :

MAKLUMAT KERJA

FPemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

BENTONITE CHIP

e Riser pipe ID ; 350 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
1D of Surface Casing . 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN

SEKITARNYA

Type of riser pipe ;| MILD STEEL

No. 1D Tel; M
GROUND LEVEL cr1D Tefogn 3 W02
Dia. Gerudi 100 mm
Type of Slab : CONCRETE SLAB
I i -
Slab Size | 900 x 900 x 150mm ez denan bl
. ima Ciper; T,
First encounterd saturated zone 2.49 mbal ez s NUSTALATAMAL

Mula Kerja

Type of riser pi PVC CLASS D

ype R e L N Tarikh ; 2910412009
Riser pipe ID : 50 mm —= ==
it e Masa
Type of backfill . RESIDUAL SOIL
Tamat Kerfa
Tarikh 29/04/2009
Elevation/depth top of St © B.40 I
BRERR PRPEG 240 = mibg Masa .

9.10 m bgl
1061  mbgl
SAND PACK

PENGESAHAN KERJA

Dilukis oleh © SITI MUNIRAH AHMAD

Diperiksa oleh : RAZIP HJ ISMAIL

2000 mm

1 mm
50 mm
1261  mbgl
12.76 m bgl
13.5 m bal

S50 di Tapak © -

MAKLUMAT PENTING

Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
seperti buku teks, buletin, laman sesawang dan
sebagainya dan data tercatat adalah data dari
lapangan

Salah tafsir - bagi mengelakkan salah
P ian berkaitan makl di dalam
lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

MWO03

iweww. multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH D1
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Riser pipe ID

1D of Surface Casing

2 350

4 150 mm

+ Type of riser pipe : MILD STEEL

MAKLUMAT KERJA

Pemilik Prajek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DaN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

No. ID Telaga : MWO3

GROUND LEVEL
Dia. Gerudi : 100 mm
Type of Slab : CONCRETE SLAB
Slab Size : 900 x 900 x 150mm AR dhienen L0 ol
i, : T M
v First encounterd saturated zone: 130 m bgl Naima Operator NUSIBERKANAL
| Mula Kerja
Type of riser : PVCCLASS D
R e Tarkh: 061052009
Riser pipe ID ; 75 mm
il Masa
Type of backfill . RESIDUAL SOIL
Tamat Kerja
Tarikh 07/05/2008
Elevation/depth top of Si r: 1.96 m bygl
pth top of Stopper: 1.96  mbg Maza

Type of Stopper - BENTONITE CHIP
Elevation/depth bottom of Stopper : 2.43 m bl PENGESAHAN KERJA
El depth top of uPVC Screen - 3.3 m bgl
i = Dilukis oleh : SITI MUNIRAH AHMAD
o ksa oleh - RAZIP HJ ISMAIL
Type of Sand Pack - SAND PACK i
Length of Screen ; 1500 mm SR
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen ID : 75 mm
Formal makiumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
X seperti buku teks, buletin, laman sesawang dan
Elevation/depth bottom of Screen : 4.8 m bgl
P sl A sebagainya dan data tercatat adalah data dari
_ lapangan
Elevation/depth of casing : 4.95 m bgl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 5.00 m bal F ian berk ki di dalam
ini, sila h 1 perkara berk ke

alamat enviro@multicaligroup.com
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KERJA PEMBINAAN TELAGA
NAHRIM C . A . R D

Maklumat Pembinaan T ————

Telaga Pemonitoran TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

—— Riser pipe ID 450 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

+ Type of riser pipe : MILD STEEL

No. 1D Tel: MWO4
GROUND LEVEL St

Dia. Gerudi : 100 mm
Type of Slab - CONCRETE S5LAB

Aras Air Tanah 2.30 m bgl
Slab Size - 900 X900 x 150mm - 9

Nama Operator : MUSTAFA KAMAL
First encounterd saturated zone 230 mbgl e

Mula Kerja

{peoniospipe VO CLASS D/ Tankh:  06/05/2009

Riser pipe ID : 75 mm
ripe = Masa

. Type of backfil : RESIDUAL SOIL
Tamat Kerja

Tarikh 0710512008

Elevation/depth top of Stopper : 2.85 m bgl
pth top pper:285  mbg Macs

Type of Stopper : BENTONITE CHIP

Elevation/depth bottom of Stopper : 3.35 m bgl PENGESAHAN KERJA

Elevation/depth P 3.8
pih top of UPVC Screen. 3.82  m bgl Dillkis oleh - SITI MUNIRAH AHMAD

Type of Sand Pack : SAND PACK Diperiksa oleh ©: RAZIP HJ ISMAIL

Length of Screen : 1500 mm EC A
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen ID : 75 mm

Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
seperfi buku teks, buletin, laman sesawang dan

Glevtnidepts boliom ckSereel Ed—m bgl sebagainya dan data tercatat adalah data dari

lapangan.
Elevation/depth of casing : 5.47 m bgl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 5.6 m bgl pengertian b i di dalam
S piran ini, sila perkara itan ke

alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

hitp:iiwww.muiticaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

—_— Riser pipe ID : 510 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
Type of riser pipe : MILD STEEL
No. ID Telaga : MWO5
GROUND LEVEL o
Dia. Gerudi : 100 mm
Type of Slab : CONCRETE SLAB
Slab Size : 900 x 900 x 150mm Gl fadimby
I Nama O for MUSTAFA KAMAL
First encounterd saturated zone 082 mbgl e pee
Mula Kerfa
T { riser PVCCLASS D
il MU Tarikh:  08/05/2009
Riser pipe ID : 75 mm
pipe Masa
o —w Type of backfill | RESIDUAL S0IL
Tamat Kerja
Tarikh 07/05/2009
Elevation/depth top of Stopper : 1.73 m bal
pth top pper: 173 ~ mbg ass
Type of Stopper : BENTONITE CHIP
Elevation/depth bottom of Stopper : 2.17 m bgl PENGESAHAN KERJA
Elevation/depth top of uPVC Screen ; 237 m bgl
! P EEE— bg Diilukis oleh : SITI MUNIRAH AHMAD
iperik: h 1 {
Type of Sand Pack : SAND PACK Eiporitee oot RAZIEHIISMAIL
Length of Screen: 1500 mm SR
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen ID : 75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
: : seperti buku teks, buletin, laman sesawang dan
Elevation/depth bottom of Screen : 3.87 m bgl :
e bg sebagainya dan data tercatat adalah data dari
lapangan
Elevationidepth of casing : 4.02 m bgl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole . 4.32 m bgl pengertian berkaitan maklumat di dalam

ini, sila perkara ke
alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Makl“mat Pembinaan httpitwww.multicallgroup.com

Telaga Pemonitoran TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN

SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SERITARNYA

MAKLUMAT KERJA

Pemilik Projek
INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

————— Riser pipe ID 500 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Type of riser pipe : MILD STEEL

No. ID Tel : MWOB
GROUND LEVEL i iy

Type of Slab - CONCRETE SLAB Dia. Gerudi: 100 mm

Slab Size : 900 x 900 x 150mm b L #04rbgl

Nama Operator MUSTAFA KAMAL
First encounterd saturated zone 202 mbgl =

Mula Kerja
Type of riser pipe : PVCCLASS D Tarilch - 08/05/2009
Riser pipe ID : 75 mm
il —_— Masa :
Type of backfill : RESIDUAL SOIL
Tamat Kerja

Tarikh : 07052008

Elevation/depth top of Stopper : 3.35 m bgl
pth top ppe g Maza

Type of Stopper . BENTONITE CHIP

Elevation/depth bottom of Stopper : 3.89 m bgl PENGESAHAN KERJA

Elevation/depth top of uPVC Screen : 4.23
e s cion o= L) bgl Dilukis oleh © SITI MUNIRAH AHMAD

Type of Sand Pack : SAND PACK Diperiksa oleh - RAZIP HJ ISMAIL

df Tapak : -
Length of Screen : 1500 mm SR
Screen Slot Size: 1 mm
MAKLUMAT PENTING

Screen ID: 75 mm

Format 0 dan p 1

telaga ini disunting dan maklumat terbitan
Elevation/depth bottom of S 573 | seperti buku teks, buletin, laman sesawang dan
o o i 80253 TR miby sebagainya dan data tercatat adalah data dan
) lapangan
Elevation/depth of casing : 5.88 m bgl

Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 5.92 m byl pengertian berkaitan maklumat di dalam
= lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

MWO7

C.A.R.D

hittp:iiwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

El

Type of Stopper

Elevation/depth bottom of Stopper

Elevation/depth top of uPVIC Screen

Type of Sand Pack
Length of Screen
Screen Slot Size

Screen D :

Elevation/depth bottom of Screen |

Elevation/depth of casing :

Elevation/depth of hale :

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

BENTONITE CHIP

RiserpipelD; 470 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
Type of nser pipe | MILD STEEL
No. 1D Telaga : MWOT
GROUND LEVEL oD 10
Dia. Gerudi : 100 mm
Type of Siab : CONCRETE SLAB
Aras Air Tanah 1.68 m bgl
Slab Size : 900 x 900 x 150mm 9
Nama Cperator MUSTAFA KAMAL
First encounterd saturated zone 1.6 mbal g2
Mula Kerfa
#  Type of nser pipe - PVCCLASS D Tarikh OI05/2009
Riser pipe ID : 75
SRR P L ] Masa :
Type of backfill | RESIDUAL SOIL
Tamat Kerja
Tarikh 07/05/2009
tion/depih top of Stopper : 2.54 m bgl

P pper: 2.54  mbg asx

3.00 m bal PENGESAHAN KERJA
3.38
== E bl Diiukis oleh © SITI MUNIRAH AHMAD
B PACK Diperiksa oleh : RAZIP HJ ISMAIL
1500 mm S0 di Tapak : -
1 mm
MAKLUMAT PENTING
75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
488 m byl seper buku teks, buletin, laman sesawang dan
e sebagainya dan data tercatat adalah data dari
lapangan.
5.03 m bgl
Salah tafsir - bagi mengelakkan salah
5.20 m bgl pengertian berkaitan maklumat di dalam

lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

C.A.R.D

hitp:ifwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Riser pipe ID :

1D of Surface Casing :

Slab Size :

First encounterd saturated zone

Type of riser pipe

Riser pipe ID :

Type of backfill :

Elsvalti

fdepth top of Stopper

Type of Stopper :
Elevation/depth bottom of Stopper

Elevation/depth top of uPVC Screen

Type of Sand Pack :
Length of Screen :
Screen Slot Size

Screen ID

Elevation/depth bottom of Screen

Elevation/depth of casing

Elevation/depth of hole

500 mm
150 mm

+ Type of riser pipe | MILD STEEL

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIN]

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

GROUND LEVEL

Type of Slab . CONCRETE SLAB

No. ID Telaga . MWO8

Dia. Gerudi 100 mm
Aras Air Tanah . 1.13 m bgl
900 x 900 x 150mm et by
Nama rator MUSTAFA KAMAL
113 mbgl S
Mula Kerja
PVC CLASS
__ﬂ__[)____ Tarikh 06/05/2009
75
ALINEE L Masa :
RESIDUAL SOIL
Tamat Kerja
Tarikh 07/05/2008
2.32 m bgl
Lel Wb Masa
BENTONITE CHIP
2.88 m bal PENGESAHAN KERJA
‘Lm bl Dilukis ofeh : SITI MUNIRAH AHMAD
SAND PACK Diperiksa oleh : RAZIP HJ ISMAIL
SO di Tapak: -
1500 mm 2
1 mm
MAKLUMAT PENTING
75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
4.88 m byl seperti buku teks, buletin, laman sesawang dan
—_——— sebagainya dan data tercatat adalah data dari
lapangan
5.03 m bgl
Salah tafsir - bagi mengelakkan salah
5.1 m bgl pengertian berkaitan maklumat di dalam

ke

ini, sila perkara b
alamat enviro@multicallgroup com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

CAR.D

http:fiwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

RiserpipeID: 460 mm

ID of Surface Casing 150 mm

+ Type of nser pipe : MILD STEEL

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

GROUND LEVEL

Type of Slab | CONCRETE SLAB

No. ID Telaga : MWOS

First encounterd saturated zone 4.70

Type of riser pipe | PVCCLASS D

Riser pipe ID . 75 mm

_—

Elevation/depth top of Stopper ; 6.68

- Type of backfill - RESIDUAL SOIL

Dia. Gerudi : 100 mm
ir Tanah 47 1
Slab Size - 900 x 900 x 150mm s e im by
m bl Nama Operator - MUSTAFA KAMAL
Mula Kerja
Tarikh : 06072009
Masa :
Tamat Kerja
Tarikh 0B/OTI2009
I
mbg Masa .

Type of Stopper - BENTONITE CHIP

Elevation/depth bottom of Stopper : 7.33 m bagl

Elevation/depth top of uPVC Screen : 8.35

m bgl

Type of Sand Pack : SAND PACK

PENGESAHAN KERJA

Dilukis oleh - SITI MUNIRAH AHMAD

Dipertksa oleh - RAZIP HJ ISMAIL

Length of Screen : 2000 mm

Screen Slot Size : 1 mm

Screen D : 75 mm
Elevation/depth bottom of Screen : 10.35 m bgl
Elevation/depth of casing : 10.50 m bgl
Elevation/depth of hole : 11.20 m bgl

SO di Tapak : -

MAKLUMAT PENTING

Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumal terbitan
seperti buku teks, buletin, laman sesawang dan
sebagainya dan data tercatat adalah data dan
lapangan

Salah tafsir - bagi mengelakkan salah
pengertian berkaitan maklumat di dalam
lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Makilumat Pembinaan
Telaga Pemonitoran

C.A.R.D

hittp:ihwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Riser pipe ID

430 mm

ID of Surface Casing : 150 mm

Type of riser pipe : MILD STEEL

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

No. ID Telaga : MW10

GROUND LEVEL
ia. : 100
Type of Slab | CONCRETE SLAB gy vy
T 70 i
Siab Size | 900 x 900 x 150mm Gt 370y
M FA KAMA
v First Zone: 370 mbgl Nama Operator USTA L
| Mula Kerja
Type of rizer pipe - PVCCLASS D Fiicich SeloErhon
Ri ID: 50
iser pipe ID mm A
Type of backfil . RESIDUAL SOIL
Tamat Kerja
Tarikh TI0612009
Elevat h top of 2.7 -
pth top of Stopper m bgl Mo
Type of Stopper : BENTONITE CHIP
Elevationidepth bottom of Stopper : 3.05 m bagl PENGESAHAN KERJA
‘depth t f uPVi 3.35
e e L ) Dilukis oleh - SITI MUNIRAH AHMAD
Type of Sand Pck : SAND PACK Diperiksa oleh © RAZIP HJ ISMAIL
Length of Screen - 1500 mm SRRP L
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen ID: 50 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
seperti buku teks, buletin, laman sesawang dan
ElevatioVdepliy botior! of Screen 485 mibgl sebagainya dan data tercatat adalah data dari
lapangan
Elevation/depth of casing : 5 m bgl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 5.9 m bgl pengertian berkaitan makiumat di dalam

ini, sila perkara 1 ke
alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

MW11

C.AR.D

http:itwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

—_—— Riser pipe ID 490  mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
1D of Surface Casing 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
+ Type of riser pipe : MILD STEEL
1D Te ¥
GROUND LEVEL No. ID Telaga : MW11
Dia. &
Type of Slab : CONCRETE SLAB ) o
Slab Size - 900 x 900 x 150mm A R =0imby
\ _ N T
First encounterd saturated zone: 3.80 mbgl eime Uperalor MUSTARA KAWAL
| Mula Kerja
Type of riser pipe : PVC CLASS D
ype b Tarkh:  04/05/2009
Riser pipe ID : 50 mm =
P e Masa
Type of backfill : RESIDUAL SOIL
Tamat Kerja
Tanikh : 05/05/2009
‘/—0 Elevation/depth top of Stopper : 10.57 m bgl
— Masa

Type of Stopper

7 s
: Elevation/depth botiom of Stopper

Length of Screen

Screen ID

Elevation/depth bottom of Screen

Elevation/depth of hole

Elevation/depth top of uPVC Screen :

Type of Sand Pack :

Screen Siot Size

Elevation/depth of casing :

MAKLUMAT KERJA

Pemilik Profek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

BENTONITE CHIP

1123 mbagl PENGESAHAN KERJA
1183  mbgl i
—e Diilukis oleh ; SITI MUNIRAH AHMAD
SARDPACK Dipeniksa oleh : RAZIP HJ ISMAIL
L i SOdi Tapak: -
1 mm
MAKLUMAT PENTING
50 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
13.83 m bgl seperti buku teks, buletin, laman sesawang dan
e — sebagainya dan data tercalat adalah data dan
lapangan.
13.98 m bgl
Salah tafsir - bagi mengelakkan salah
1400 mbgl peng kiumatdl dafam
T P ini, sila | 1 perkara ke

alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

MW12

http:iivww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SERITARNYA

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

. RiserpipelD: 530 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
+ Type of riser pipe : MILD STEEL
No. ID Telaga: MW12
GROUND LEVEL 9
Dia. Gerudi : 100 mm
Type of Slab | CONCRETE SLAB
Aras Air Tanah 4.01 m byl
Slab Size - 900 x 900 x 150mm ! ¢
Nama Operator MUSTAFA KAMAL
First encounterd saturated zone . 4.01  mbgl i
| Mula Kerja
T n PVCCLASS D
JPeCieCtpibe s ENGCLRSS 0 Y Tarikh | 08/05/2009
Riser ID: 75 mm
pes Masa
Type of backfill | RESIDUAL SOIL
Tamat Kerja
Tarikh : 7105/2008
Elevation/depth top of Stopper : 2.95 m bgl
P pper- £83 q Winens

Type of Stopper

Elevation/depth bottom of Stopper

Elevation/depth top of uPVC Screen

Type of Sand Pack :
Length of Screen
Screen Slot Size :

Screen ID :

Elevation/depth bottom of Screen :

of casing :

= P

Elevation/depth of hole :

BENTONITE CHIP

3.45 m bal PENGESAHAN KERJA
.57
Ll Ll Dilukis oleh © SITI MUNIRAH AHMAD
SAND PACK Diperiksa oleh : RAZIP HJ ISMAIL
1500 sy SO di Tapak: -
1 mm
MAKLUMAT PENTING
75 mm |
Format makiumat penggerudian dan pembingan
telaga ini disunting dan maklumat terbitan
7.07 m by seperti buku teks, buletin, laman sesawang dan
T sebagainya dan data tercatat adalah data dan
lapangan.
7.22 m bgl
Salah tafsir - bagi mengelakkan salan
7.25 m bal | pengertian berkaitan maklumat di dalam

lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

C.A.R.D

hitp:ifwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMEINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Type of Stopper

depth bottom of Stopper

pth top of uPVC Screen

Type of Sand Pack
Length of Screen

Screen Slot Size

Screen ID .

d bottom of Screen ©

Elevation/depth of casing :

Elevation/depth of hole :

MAKLUMAT KERJA

Pemilik Profek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

BENTONITE CHIP

e Riser pipe ID 520 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
= SEKITARNYA
e Type of riser pipe . MILD STEEL
Te MW
GROUND LEVEL o, toTelege >
Type of Slab - CONCRETE SLAB gie Cend 100 1m
Slab Size - 900 x 900 x 150mm Afesdmienelh St bol
First encounterd saturated zone 570 mbgl {Yema Operalor: MUSTACA RAMAL
Mula Kerja
Type of riser pipe : PVCCLASS D
2 B Tarikh:  08/05/2009
Riser pipe ID : 50 mm
—_— Masa
Type of backfill - RESIDUAL SOIL
Tamat Kerja
Tarikh 08/05/2009
Elevation/depth top of Stopper © 6.64 m bgl
—_—— Masa .

140

7.03 m byl PENGESAHAN KERJA
9.58
on e ) Dilukis oleh © SITI MUNIRAH AHMAD
SAND PACK Diperiksa oleh : RAZIP HJ ISMAIL
di Tapak . -
© 2000 mm £ S
1 mm
MAKLUMAT PENTING
50 mm
Format makiumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
11.58 m bgl seperti buku teks, buletin, laman sesawang dan
—_— sebagainya dan data tercatat adalah data dari
lapangan.
11.73 m bgl
Salah tafsir - bagi mengelakkan salah
12.50 m bgl g berkaitan makl di dalam

lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com



KERJA PEMBINAAN TELAGA

NAHRIM C.A.R.D
e
Makilumat Pembinaan ——————
H TAJUK PROJEK PROJEK
Telaga Pemonitoran
CADANGAN MEMEINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
MAKLUMAT KERJA
Pemilik Projek
INSTITUT PENYELIDIKAN HIDRULIK
............. KEBANGSAAN MALAYSIA (NAHRIM)
— Riser pipe ID : 485 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
Type of riser pipe : MILD STEEL
No. 1D Telaga : MW14
GROUND LEVEL e
Dia. Gerudi : 100
Type of Slab | CONCRETE SLAB e v
Aras Air Tanah . 510 1
Slab Size | 900 x 900 x 150mm hhp mbo
v MNama Operator MUSTAFA KAMAL
First encounterd saturated zone 510  mbagl i
| | Mula Kerja
Type of nser : PVCCLASSD
A e Tarikh:  06/052009
Riser pipe ID* 75 mm
et Masa .
Type of backfill | RESIDUAL SOIL i
| Tamat Kerja
| Tarikh : 7/05/2009
Elevat pth top of Stopper : 4.56 __mbgl | Masa
Type of Stopper - BENTONITE CHIP
Elevation/depth bottom of Stopper : 5.12 m byl PENGESAHAN KERJA
Elevation/depth top of uPVC Screen : 5.57 m bgl
£ 9 e bg Dilukis ofeh : SITI MUNIRAH AHMAD
Diperik: leh - RAZIP HJ ISMAIL
Type of Sand Pack - SAND PACK it
Length of Screen : 1500 mm SOdi Tapak: -
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen ID : 75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
: o 2 rti buku teks, buletin, laman sesawang dan
E bottom of S :7.07 I oopa .
= oI ol cisen 207/ = mbo sebagainya dan dalta tercatat adalah data dari
lapangan
Elevation/depth of casing : 7.22 __mbagl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 7.3 m bgl peng di dalam
ini, sila perkara t ke

alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Makiumat Pembinaan
Telaga Pemonitoran

C.A.R.D

hittpziivwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

Riser pipe ID

520 mm

MAKLUMAT KERJA

Pemilik Projek
INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN

ID of Surface Casing 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
Type of riser pipe : MILD STEEL
GROUND LEVEL No. ID Telaga : MW15
Dia. ] 1
Type of Slab : CONCRETE SLAB ey 99.mal
Slab Size : 900 x 900 x 150mm dRs AT &3 bl
N, Oy tor - MUSTAFA KAMAL
First encounterd saturated zone 2.5  mbgl il
Mula Kerja
T f nser . PVCCLASSD
GEEE RS et Tarikh:  08/05/2009
Riser pipe ID : 75 mm
= N Masa
Type of backfill | RESIDUAL SOIL
Tamat Kerja
Tarikh 07105/2009
Elevation/depth top of Stopper : 3.98 m bgl
Rl S ip T Masa
Type of Stopper : BENTONITE CHIP
Elevation/depth bottom of Stopper : 4.55 m byl PENGESAHAN KERJA
Elevation/depth top of uPVC Screen : 5.53
Rl iop SeNizs bal Dilukis ofeh © SITI MUNIRAH AHMAD
Type of Sand Pack : SAND PACK Diperiksa oleh : RAZIP HJ ISMAIL
Length of Screen: 1500 mm SEP
Screen Slot Size : 1 mm
MAKLUMAT PENTING
ScreenD: 75~ mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
Elevation/depth botiom of Screen : 7.03 wibal seperti buku teks, buletin, laman sesawang dan
P Zae—mby sebagainya dan data tercatat adalah data dari
lapangan.
Elevation/depth of casing : 7.18 m bgl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 7.3 m bgl pengertian berkaitan maklumat di dalam

lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviras@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM C A R D
Makiumat Pembinaan el
Telaga Pemonitoran TAIREROJEK FROJEK
CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
MAKLUMAT KERJA
Pemilik Projek
INSTITUT PENYELIDIKAN HIDRULIK
_____________ KEBANGSAAN MALAYSIA (NAHRIM)
T Riser pipe ID 480 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
1D of Surface Casing 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
f————————————a Type of riser pipe : MILD STEEL
e, No. ID Telaga : MW16
Dia. Gerudi
Type of Siab : CONCRETE SLAB G 100:mm
Slab Size : 900 x 900 x 150mm Ares ATl A0 bt
v = Nama O tor MUSTAF
— First encounterd saturated zone 420 mbagl i B oM
| Mula Kerja
Type of riser pipe : PVC CLASS D
ype pesciel] Tartkh:  06/05/2009
Riser pipe 1D - 50 mm
e Masa
—e Type of backfill - RESIDUAL SOIL
Tamat Kerfa
Tarikh : 07/05/2009
ot Elevation/depth top of Stopper - 9.58 m bgl
: per:i2 ___mbo Masa :

Type of Stopper
t * Elevation/depth bottom of Stopper

Elevation/depth top of uPVC Screen

Type of Sand Pack :
Length of Screen :
Screen Slot Size

Screen 1D

Elevation/depth bottom of Screen
Elevation/depth of casing

Elevation/depth of hole

BENTONITE CHIP

1025 mbgl PENGESAHAN KERJA
11.93 m bgl
F——r— bg Dilukis oleh : SITI MUNIRAH AHMAD
SAND PACK Diperiksa oleh : RAZIP HJ ISMAIL
2000 T S50 di Tapak : -
1 mm
MAKLUMAT PENTING
50 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
1393 m byl seperti t»_uku teks, buletin, laman sesawang dan
—— sebagainya dan data tercatat adalah data dan
lapangan.
14.08 m bgl
Salah tafsir - bagi mengelakkan salah
1470  mbgl pengertian berkal K di dalam
P ini, sila I 1 perkara berkaitan ke

alamat enviro@multicaligroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

C.A.R.D

hitp:lfwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA

Pemiltk Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

I Riser pipe ID 460 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
e SEKITARNYA
Type of nser pipe : MILD STEEL
No. ID Telaga : MWAT
GROUND LEVEL
Dia. Gerudi : 100 mm
Type of Slab - CONCRETE SLAB
Aras Air Tanah : 0.30 m bgl
Slab Size = 900 x 900 x 150mm
\/ Nama Operator:  MUSTAFA KAMAL
First encounterd saturated zone 0.90 mbgl
| Mula Kerja
ipestizenie M Tarikh : 30/05/2009
Ri ipe 1D : 50
iser pipe 1D mm Masa
Type of backfill . RESIDUAL SOIL
Tamat Kerja
Tarikh :  30/05/2009

Elevation/depth top of Stopper : 0.96 m bgl

Type of Stopper

BENTONITE CHIP

Masa

Elevation/deptn bottom of Stopper : 1.52 m bgl PENGESAHAN KERJA
iepth f 1.67
HHLORGENS St Ter —mikut Dilukis oleh : SITIMUNIRAH AHMAD
K h 1
Type of Sand Pack : SAND PACK Disric pe RAZR i SMAlL
SO di Tapak : -
Length of Screen | 2000 mm R
Screen Slot Size 1 1 mm
MAKLUMAT PENTING
Screen ID© 50 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
. seperti buku teks, buletin, laman sesawang dan
Elovasondaptsbatomiof Seean= 367 bgl sebagainya dan data tercatat adalah data darni
lapangan
El /depth of casing : 3.82 m bgl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 4.50 m bgl g di dalam
r——— p ini, sila h 1 parkara barl ke

alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

MW18

hitp:ifwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN

SEKITARNYA
MAKLUMAT KERJA
Pemilik Projek
INSTITUT PENYELIDIKAN HIDRULIK
o KEBANGSAAN MALAYSIA (NAHRIM)
RiserpipeID: 560 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
1D of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
Type of riser pipe | MILD STEEL
No. 1D Tel : MW1B
GROUND LEVEL o
Dia. 100 mm
Type of Siab : CONCRETE SLAB et 9
A T: : 5.02 I
Slab Size : 900 x 900 x 150mm ras rfanel) mid
Nama O tor MUSTAFA KAMAL
First encounterd saturated zone 502  mbagl Ripa
Mula Kerja
T of i PV 55D
ypeof riserpipe : PUCCLASSD Tanikh:  18/05/2009
R . 50
iser pipe 1D mm Masa
Type of backfill | RESIDUAL SOIL
Tamat Kerja
Tarikh - 18/05/2009
Elevation/depth top of : 3.02 I
i idepth top of Stopper m bg i
A Type of Stopper : BENTONITE CHIP
|
7
+——*  Elevalion/depth bottom of Stopper : 3.54 m bl PENGESAHAN KERJA
Elevation/depth top of uPVC Screen : 4.42 m b
PAIIDR OOUEVEG Seted: SR 508 Dilukis oleh © SITI MUNIRAH AHMAD
i 'R ISMA
Type of Sand Pack : SAND PACK Diperiksa oleh : RAZIP HJ ISMAIL
O di Tapak : -
Length of Screen : 2000 mm Su e Tepa
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen ID : 50 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
Elevation/denth of . 6.42 1 seperti buku teks, buletin, laman sesawang dan
ationidepth bottom of Screen ] sebagainya dan data tercatat adalah data dar
lapangan.
Elevation/depth of casing : 6.57 m bagl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 6.60 m byl pengertian berkaitan maklumat di dalam
== fampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

C.A.R.D

hitp:lfwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

==ty

Riser pipe ID

ID of Surface Casing :

480 mm

150 mm

Type of riser pipe : MILD STEEL

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek

KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

No. ID Telaga: MW19

GROUND LEVEL
Dia. Gerudi : 100 mm
Type of Slab : CONCRETE SLAB
Aras Air Tanah 3.70 m bgl
Slab Size - 900 x 900 x 150mm i A 9
Nama Operator MUSTAFA KAMAL
v First encounterd saturated zone: 270 mbgl we
[ Mula Kerja
L riser PVC SCHEDU
JReEEiserppe  EVESCHEDILE 4D Tarikh:  06/05/2009
Riser ID: 50
call ol i Masa
. Type of backfill : RESIDUAL SOIL
Tamat Kerja
Tarikh - 0B/05/2009
El I top of Sto) 1 9.76 m bgl
E pres:9.7c S puby Masa :
Type of Stopper | BENTONITE CHIP

Elevation/depth bottom of Stopper :

Elevation/depth top of uPVC Screen :

Type of Sand Pack :

Length of Screen :
Screen Slot Size :

Screen ID :

Elevation/depth bottom of Screen :
Elevation/depth of casing :

Elevation/depth of hole :

1032 mbgl PENGESAHAN KERJA
12.82 m bgl
== bg Dilukis oleh : SITI MUNIRAH AHMAD
SAND PACK Dipenksa oleh : RAZIP HJ ISMAIL
2000 i SO di Tapak = -
1 mm
MAKLUMAT PENTING
50 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
seperti buku teks, buletin, laman sesawang dan
14.82 m bgl
L sebagainya dan data tercatat adalah data dari
lapangan.
14.97 m bagl
Salah tafsir - bagi mengelakkan salah
15.09 m bal pengertian berkaitan maklumat di dalam

lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@muiticallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Makilumat Pembinaan
Telaga Pemonitoran

MW2

C.A.R.D

hitp:itwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMEINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA
Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

— Riser pipe ID 500 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
Type of riser pipe : MILD STEEL
No. ID Telaga: MW20
GROUND LEVEL leg
Dia, Gerudi : 100 mm
Type of Slab : CONCRETE SLAB
: Aras Air Tanah 1.60 m bgl
Slab Size - 900 x 900 x 150mm
v Nama Operator MUSTAFA KAMAL
First ent d zone: 1.60 mbagl
| Mula Kerja
Type of niser pipe : PVC SCHEDULE 40 Tarikh : 1010612009
Riser pipe ID : 75 mm o
Type of backfill : RESIDUAL SOIL
Tamat Kerja
Tarikh 10/08/2008
Elevatic pth top of Stopper : 2.43 m bagl Mesn
Type of Stopper : BENTONITE CHIP
Elevation/depth bottom of Stopper : 3.00 m bgl PENGESAHAN KERJA
i ;3
CIFTREONEPRTIER of UEWG Soreon: 2ae . b0 Dilukis oleh - SITI MUNIRAH AHMAD
Type of Sand Pack : SAND PACK DifeieanhaRAC R ISRl
i Tapak : -
Length of Screen : 2000 mm S0 i Tapa
Screen Slot Size : 1 mm
MAKLUMAT PENTING
ScreenD: 75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari makiumat terbitan
: : seperti buku teks, buletin, laman sesawang dan
EEvSlon/destibotionmot Screen .—5.06 m bol sebagainya dan data tercatat adalah data dari
lapangan.
Elevation/depth of casing : 5.21 m bal
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 5.80 m bgl pengertian berkaitan maklumat di dalam

piran ini, sila r perkara ke
alamat enviro@multicallgroup com
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KERJA PEMBINAAN TELAGA

NAHRIM

Makiumat Pembinaan
Telaga Pemonitoran

C.A.R.D

fiwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA

Femilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

e RiserpipelD: 510 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
-+ Type of riser pipe : MILD STEEL
L 1D T :
GROUND LEVEL ho: 10 Telaga s vl
Dia. Gerudi 100
Type of Siab - CONCRETE SLAB i .4
ir Tanah : 4 I
Slab Size - 900 x 900 x 150mm it Einmey
N (o] tor MUSTAFA KAMAL
v First encounterd saturated zone 210 mbgl et
1 Mula Kerja
Type of riser pipe - PVC SCHEDULE 40 Tarikh : 26/05/2009
Rise ID: 50
iser pipe mm P
Type of backfill : RESIDUAL SOIL
Tamat Kerja
Tankh:  27/05/2009
El i 1 top of Sty 1 2.04
p p of Stopper m bgl Aasa
Type of Stopper - BENTONITE CHIP
Elevation/depth bottom of Stopper © 2.51 m bgl PENGESAHAN KERJA
| 1 P ;2
Elevation/depth top of uPVC Screen : 2.94 m bgl Dilukis oleh © SITI MUNIRAH AHMAD
Diperiksa oleh : RAZIP HJ ISMAIL
Type of Sand Pack - SAND PACK i i
S0 di Tapak : -
Length of Screen : 2000 mm e
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen 1D : 50 mm
Format maklumat penggerudian dan
p 1 telaga ini ing dari
i terbitan seperti buku teks, buletin, laman
bott IS 4.94
= o beiclGoreenz A:98 =2 i ol sesawang dan sebagainya dan data tercatst
adalah data dari lapangan.
Elevation/depth of casing : 5.09 m bgl
Salah tafsir - bagi mengelakkan salah
Elavation/depth of hole : 5.10 m bg! pengertian berkaitan maklumat di dalam

ini, sila perkara ke
alamat enviro@multicaligroup.com

= MULTICALL CARD (M) SDN BHD, C.AR.D 1998
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KERJA PEMBINAAN TELAGA

NAHRIM

Makiumat Pembinaan
Telaga Pemonitoran

C.ARD

hitp:ifwww.multicallgroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMEINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA
Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

e RiserpipeID: 510 mm Lokasi Profek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
= SEKITARNYA
+ Type of riser pipe : MILD STEEL
No. ID Telaga : MW22
GROUND LEVEL e
id. 2 m
Type of Slab : CONCRETE SLAB S G d40:n
r : . |
Slab Size : 900 x 900 x 150mm Aran A Tana: B&0imba
‘ Nama Operator . MUSTAFA KAMAL
First encounterd saturated zone 0.60  mbgl P
| Muia Kerja
Type of riser pipe : PVC SCHEDULE 40 Tarikh - 2610512009
Riser ID: 50 mm
bl Masa :
Type of backfill : RESIDUAL SOIL
Tamat Kerja
Tarikh:  26/05/2009
Elevation/depth top of Stoy 1 1.34 I
e RECET = T bg Masa :
Type of Stopper - BENTONITE CHIP
Elevation/depth bottom of Stopper : 1.85 m bal PENGESAHAN KERJA
El f 1.4
AR 100 O IV Screan 1095 - - mhol Dilukis oleh - SITI MUNIRAH AHMAD
Diperiksa oleh © RAZIP HJ ISMAIL
Type of Sand Pack - SAND PACK il
Length of Screen : 2000 mm SOdTopas s
Screen Slot Size : 1 mm
MAKLUMAT PENTING
Screen ID : 50 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
: rti buku teks, buletin, laman sesawang dan
Elevation/depth bottom of Screen : 3.94 m bgl Sapart
2 el W sebagainya dan data tercatat adalah data dari
lapangan.
Elevation/depth of casing : 4.09 m bgl
Salah tafsir - bagi mengelakkan salah
Elevation/depth of hole : 4.12 m bgl di dalam

lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Makiumat Pembinaan
Telaga Pemonitoran

MW23

C.A.R.D

http:ifwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSFLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Elevation/depth bottom of Stopper :

Elevation/depth top of uPVC Screen :

Type of Sand Pack :

R i S 3 Riserpipe ID: 450 mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
1D of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
Type of riser pipe : MILD STEEL
No. ID Telaga : MW23
GROUND LEVEL 4
Dia. Gerudi : 100 mm
Type of Slab . CONCRETE SLAB :
i 21
Slab Size : 900x 900 x 150mm Aa Ay el Ceat bt
- Nama Operator MUSTAFA KAMAL
First encounterd saturated zone: ~ 5.21  m bal i
Mula Kerja
Jypedinsecpipe; AVC SCHEDULES0. Tarikh:  15/0/2009
Riser pipe ID : 75 mm
BT Masa
Type of backfill | RESIDUAL 50IL
Tamat Kerja
Tarikh 16/05/2008
Elevation/depth top of Stopper : 10.78 m bagl
& B RESEL S R Masa
Type of Stopper | BENTONITE CHIP

Length of Screen ;
Screen Slot Size :

Screen ID :

Elevation/depth bottom of Screen
Elevation/depth of casing :

Elevation/depth of hole :

1136 mbgl PENGESAHAN KERJA
12.87 m bgl
U Dilukis oleh © SITI MUNIRAH AHMAD
s
SAND PACK Dipenksa oleh : RAZIP HJ ISMAIL
S i S50 di Tapak : -
1 mm
MAKLUMAT PENTING
75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
seperti buku teks, buletin, laman sesawang dan
1
14527 mibgl sebagainya dan data tercatat adalah data dari
lapangan,
1502 mbgl
Salah tafsir - bagi mengelakkan salah
15.50 m bgl pengertian berkaitan maklumat di dalam

p ini, sila | 1 perkara ke
alamat enviro@multicallgroup.com
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KERJA PEMBINAAN TELAGA

NAHRIM

Maklumat Pembinaan
Telaga Pemonitoran

C.A.R.D

hitp:iiwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

MAKLUMAT KERJA

Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

e RiserpipeD: 380  mm Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
ID of Surface Casing : 150 mm SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA
-+ Type of nser pipe - MILD STEEL
No. ID Telaga : MWZ24
GROUND LEVEL L
Dia. Gerudi : 100 mm
Type of Slab - CONCRETE SLAB
: : 5
Siab Size - 900 x 900 x 150mm Aras Air Tanah 2.37 m bgl
Nama Cperator MUSTAFA KAMAL
v First encounterd saturated zone: 237 mbgl 7
‘ Muia Kerja
T ipe : PVC CI
ypectiizarpipe _C_LJ\_S_?__D__ Tarikh : 06/05/2009
Riser pipe 1D : 75 mm
PR — Masa :
- Type of backfill : RESIDUAL SOIL
Tamat Kerja
Tarikh : 07/05/2008
Elevatic f f St 348 i
op of Stopper m bgl Masaz

Type of Stopper
Elevation/depth bottom of Stopper

pth top of uPVC Screen

Length of Screen
Screen Slot Size

Screen ID

Elevation/depth bottom of Screen
Elevation/depth of casing

Elevation/depth of hole

BENTONITE CHIP

Type of Sand Pack :

4.02 m bgl PENGESAHAN KERJA
4.34
Sl L bgl Dilukis ofeh : SITI MUNIRAH AHMAD
: ) \
SAND PACK Diperiksa oleh : RAZIP HJ ISMAIL
1500 dii SO di Tapak : -
1 mm
MAKLUMAT PENTING
75 mm
Format maklumat penggerudian dan pembinaan
telaga ini disunting dan maklumat terbitan
s34 m bl seperti buku teks, buletin, laman sesawang dan
—_— sebagainya dan data tercatat adalah data dan
lapangan.
: 5.99 m bgl
Salah tafsir - bagi mengelakkan salah
600  mbgl di dalam

peng '
lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com

151



KERJA PEMBINAAN TELAGA

NAHRIM

Makiumat Pembinaan
Telaga Pemonitoran

hitp:iiwww.multicaligroup.com

TAJUK PROJEK PROJEK

CADANGAN MEMBINA TELAGA PEMONITORAN
DAN TELAGA EKSPLORASI AIR TANAH DI
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

pe— . RiserpipelD: 470 mm

1D of Surface Casing : 150 mm

Type of riser pipe : MILD STEEL

MAKLUMAT KERJA
Pemilik Projek

INSTITUT PENYELIDIKAN HIDRULIK
KEBANGSAAN MALAYSIA (NAHRIM)

Lokasi Projek
KAWASAN CABANG SUNGAI SEMENYIH DAN
SUNGAI LANGAT SERTA KAWASAN-KAWASAN
SEKITARNYA

GROUND LEVEL

Type of Slab : CONCRETE SLAB

No. ID Telaga : MW25

First encounterd saturated zone: 4.7 mbgl

Riser pipe ID : 50 mm

El /depth top of Stopper ; 8.35 m bgl

Type of Stopper | BENTONITE CHIP

Type of riser pipe : PUCCLASSD

Dia. Gerudi ; 100 mm
Air Tanah : a7 f
Slab Size : 900 x 900 x 150mm Aras Air Tana m bg
Nama Operafor:  MUSTAFA KAMAL
Mula Kerfa

Tarikh : 06/05/2009

—a Type of backfill | RESIDUAL SOIL

Masa

Tamat Kerja

Tarikh 07/05/2009

Masa

Elevation/depth bottom of Stopper ; 9.00 m bgl

Elevation/depth top of uPVC Screen : 10.88 m bgl

Type of Sand Pack : SAND PACK

PENGESAHAN KERJA

Dilukis ofeh : SITI MUNIRAH AHMAD

Diperksa oleh - RAZIP HJ ISMAIL

Length of Screen : 2000 mm

=

Screen Slot Size mm

ScreenID:50 mm

Elevation/depth bottom of Screen : 12.88 m bgl
Elevation/depth of casing : 13.03 m bgl

Elevation/depth of hole : 14.70 m bgl

SO di Tapak . -

MAKLUMAT PENTING

Format maklumat penggerudian dan pembinaan
telaga ini disunting dari maklumat terbitan
seperti buku teks, buletin, laman sesawang dan
sebagainya dan data tercatat adalah data dari
lapangan.

Salah tafsir - bagi mengelakkan salah
pengerti itan di dalam
lampiran ini, sila hantarkan perkara berkaitan ke
alamat enviro@multicaligroup.com
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TOTAL ENVIRONMENTAL SERVICES SDIl BHD (2ses52-w)

Client NAHRIM Notes
Location JENDERAM HILIR, DENGKIL Static Water Level =536 m
Well No DW 2 Well Depth |17.4m Constant Head flowrate: 80.2m3/hr.
Pump Type SP 60-7 Pump Maker Grundfos
Riser Pipe 75mm & Depth Install{12m Pump stopped at 17.45 on 29/4/2010 upon completion of 168 hours
Constant Head Pumping Test.
RECOVERY PERIOD
Date HH:MM Elapsed |Water level| Drawdown Ramarks
time min (m) (m)
29/04/2010 1745 |° 7.30 1.94
10ge) 6.43 1.07
Rdeec) 6.28 0.92
30 (sec) 622 0.86
40 sec) 6.20 0.84
o4 1805y 5.18 0.82
17.46 [Pt .15 0.79
70 (sec) 6.14 0.78
it 6.13 0.77
90 tsec) 6.12 0.76
100 spc} 6.1 075
110 {enc 6.10 0.74
17.47 | 5.09 073
1748 6.07 0.71
1749  |* 6.05 0.69
1750  |° 5.03 0.67
1761 |° 6.02 0.66
1752 | 6.02 0.68
1753 6.01 065
1754 |° .00 0.64
17.55 | 6.00 0.64
17.57 |2 6.00 0.64
17.59 | 5.99 063
18.01 | 5,99 0.63
Job
Measure By Abu Bakar Adam  date 30M2/2009 Subject 188 hrs. Constant Head Test at Well No. DW2
[Check By Hasman [brahim  date 30/12/2009 Jenderam Hilir, Selangor.
Rectify By date Enc page 1 of 3
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TOTAL ENVIRONMENTAL SERVICES SDIl BHD (256662

Date HHMM Elapse_d Water level | Drawdown Discharg::_ Remarks
time min (m) (m) 1 /s | m'h
22/04/2010 1815 | 6.69 1.33 25.05 | 90.2
18.45 | 6.71 1.35
1945 | 6.73 1.37
2045 " 6.75 1.39
2145 |** 6.77 1.41
2245 [0 6.79 1.43
2345 ™ 5.81 1.45
23/04/2010 145 ™ 6.84 1.48
345 M 6.86 1.50
545 | 6.89 1.53
7.45 [0 6.92 1.56
945 | 6.95 1.59 Hujan
1145 | 6.93 1.57
1345 | 6.93 1.57
1545 [ 6.94 1.58
17.45 |'"™° 6.95 1.59
19.45  |'™@ 6.96 1.60
24/04/2010 0.45 M@ 7.00 1.64
545  |M° 7.04 1.68
1045 [ 7.08 1.72
1545 ™ 7.10 1.74
2045  [B% 7.14 1.78
25/04/2010 1.45 o 7.16 1.80
6.45 [ 7.18 1.82
11.45 |40 7.21 1.85
16.45 ' 7.22 1.86
21.45 |¥% 7.25 1.89
26/04/2010 545 M 7.29 1.93
1745 %™ 7.32 1.96
27/04/2010 545  |® 7.35 1.99 25.05 | 90.2
17.45 |0 7.38 2.02 Hujan
28/04/2010 545 |0 7.03 167
1745 [ 7.15 1.79
29/04/2010 545 |*% 7.25 1.89
b 7.30 1.94
*** The Pumping unit was stopped at this peroid as agreed by the Client***
Job
(Measure By Saiful Sapuan date 22/04/2010 Subject 168 hrs. Constant Head Test at Well No. DW2
Check By Hasman Ibrahim  date Jenderam Hilir, Selangor
Rectify By date Encl pege 3Jof 3
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TOTAL ENVIRONMENTAL SERVICES SDINl BHD (2s6s62-w)

Date HH:MM Elapsed Water level | Drawdown Discharge Remarks
time min mbRP (m) 1 /s | m¥

22/04/2010 1359 |" 6.50 1.14

1400 [® 6.51 1.15 25.05 | 90.2

1401 |"® 6.51 1.15

1402 |7 6.52 1.16

14.03  |[*® 6.52 1.16

1404 | 6.53 1.17

1405 |* 6.53 1.17

1410 |® 6.54 1.18

1415 | 6.55 1.19

1420 |* 6.56 1.20

1425 |© 6.56 1.20

1430  [® 6.57 1.21

1435 | 6.57 1.21

14.40 |*® 6.58 1.22

1450 |* 6.58 1.22

1455 |* 6.58 1.22

15.00 | 6.59 1.23

1505 | 6.59 1.23

1510  |* 6.59 1.23

1515 [* 6.60 1.24

1520 |* 6.60 1.24

1525 | 6.60 1.24

1630 |' 6.61 1.25 25.05 | 90.2

1535 '™ 6.61 1.25

1540 ['1"° 6.62 1.26

1545 |'® 6.62 1.26

1555  |'® 6.62 1.26

16.06  |'® 6.62 1.26

1615 |'® 6.63 1.27

16.15  |'* 6.63 1.27

1635 | 6.64 1.28

16.55 |'* 6.65 1.29

1715 [*"° 6.66 1.30

17.45 | 6.67 1.31

Job

Measure By Saiful Sapuan date 22/04/2010 Subject 168 hrs. Constant Head Test at Well No. DW2
Check By Hasman lbrahim  date Jenderam Hilir, Selangor.
Rectify By date

Encl page 2 of 3
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TOTAL ENVIRONMENTAL SERVICES SDI1 BHD 256862-w)

Client NAHRIM Notes:
Location JENDERAM HILIR, DENGKIL Static Water Level =536 m
Well No Dw 2 ‘Well Depth |17.4m Constant Head flowrate: 90.2m3/Mr.
|Pump Type  |SP 60-7 Pump Maker |Grundfos
Riser Pipe 75mm @ Depth Install [12m
CONSTANT HEAD PUMPING TEST
Date HH:MM Er:?:ineﬂ Wat(er;;evel Dra\(-\r:i)own I ?:sscha;?’%T Remarks
22/04/2010 1345 | 536 0.00
1345 [Pl 617 0.81
i 6.22 0.86
Py 6.24 0.88
1346 |00 6.26 050
o) .28 0.92
e 6.31 0.95
bk 5.32 0.96
i 6.33 0.97
Hosq 6.35 0.99 2505 | 902
1347 6.36 1.00
1348 | 6.40 1.04
1349 | 5.42 1.06
1350 |° 6.44 1.08
1351 |° 5.46 1.10
1352 [ 6.47 1.11
1353 [° 5.48 1.12
1354  |° 8.49 113
1355 |" 6.49 113
1356 | 6.49 113
1357 |" 6.50 1.14
13.58 |* 6.50 1.14
Job
Measure By Salful Sapuan dale 22/04/2010 Subject 168 hrs. Constant Head Test at Well No. DW2
Check By Hasman lbrahim  date 26/11/2009 Jenderam Hilir, Selangar.
Rectify By date Encl page 1 of 3
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‘J‘Ln—;t; e A(TC; } )C__ m{l‘) n LNJ.I]}

TESS SDN BHD

29-B, JLN . PU TRA SU Lalrian 3,

68000 AMPAN G, SE LAN GOR hMALAYS 1A
Tel: +60122059671:Fax +60342601539

e

CONSTANT PUMPING AND RECOVERY TEST RECORDS

WellNo. _ JOWI-1

Clien Institut Penyelidikan Hidraulik Kebangsaan Malaysia Location Kg. Jenderam Hilir, Denghsl
[NAHRIM) Selangor

EngineerHydrogeoiogist : Hasman lbrahim

Stalic Waler Table Well Collar = 5.19m. { Coiar Height =1.0m QGL)

Well Construction Completed : By Cthers

Pumping Test Duration: ( 10.00pm on 05/10/2009 to 8.20am On 07/12/2008 )

Discharge Measurement : Flow Meter | 30° V-Nolch tank = 51,6 m3fhour
“W.L=(Water Level) * DD={0raw Down)

CONSTANT DISCHARGE TEST RECOVERY TEST
Datel Time | W.LWith | WL from | DD (m) Date/ Time | W.LWith | WL from | Residual | Remark
Clock Elpsd | Collar(m) | Datum (m) Clock Elpsd | Collar (m) | Datum(m) DD
Time {min) Time {min} m)
| e I 15 ENE] 00 DEZ2008 ]| 0.0 54 [ 75
10.00pm ] 55 458 40 8 20pm 05 ] 160 A1
] 62 [XF] IE 10 .55 455 36
1. 7] (7] [T 5 50 450 31
2 B 456 ] 70 50 45 Eil
; BB 168 i) ; a7 447 28
68 468 EE] 545 445 26
560 [ 50 544 444 035
I 580 [ 50 544 444 025
] 568 [XE] 50 4 43 443 024
50 570 &0 51 5 [H] 147 [F5]
] 571 &7 52 3 42 [XF 023
70 i &7 52 T 1 [X1] F7]
B0 72 47 53 B I (X ¥
50 7] a7 53 g 40 [X] 21
10.0 7. 47 53 0 40 [X] 2
150 T. a7 54 0 K 439 20
00 T 47 55 0.0 (KD .20
750 74 474 55 50 3 438 13
300 74 (X} 055 30 . (KT 13
B0 74 [ 055 35. 37 £37 18
L) 75 T 55 40, ki [ 7
[ ] a7d 05 [ 36 [ 17
50, 7 [X53 056 Eil 35 43 [
55, [k 056 5. 35 [E] X
B0, T [N} [E3 B0 H [E]] 1
70.0 T 47 05 1200 3 [E]} 1
B0.0 7 (%] 057 140.0 %] [E7} i
0.0 7 476 057 T60.0 ¥ [E]} X
100.0 7 476 057 180.0 3 [ET} i
1200 77 a7 058 10 4 [E]} i
160.0 78 478 ] I 4 [E]] 1
200.0 i 479 § i S 14
0.0 B0 480 I 300 [ [N}
300 B 48 I ) [Ex] 014
350 B2 48 1 [T 5] 433 014
400, B3 [ I [ 32 43 1
450 7] [ [ 540.0 7] 432 1
500, 85 485 [ §00.0 32 432 1
550, 55 485 067 |[0712/2009 660.0 32 (K7 1
I 87 TA7 I B.20pm I
T00.0 58 T80 | 069
B00.0 B9 [T 0.70
0.0 50 15 071 Recorded by
1000.0 il 481 072
12000 57 152 073 Signature .
DEM2IZ008 | 1400.0 ] 45 075
520pm | 1600, Name ﬂﬁ{w L Abim
1H00,
200 Dste 1o/1> (2008
2240
2480, Venfied by
2T
2960, Signature
0.
3440, Name
3680.0
35200 Date
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TESS SDN BHD
29-B,JLMN  PU TRA SULAIMARN 3,

E8000 AMPAN G, SE LAMN GOR MMALAYS o
Tel: 46012205967 1. Fax: +603426501539

STEP PUMPING TEST RECORDS

Well No DW1-1
Client : Institut Penyelidikan Hidraulik Keb Mal Location Kg. Jenderam Hilir, Dengkil
(NAHRIM) Selangor

Engineer/Hydrogeologist : Hasman Ibrahim
Static Water Table Welt Collar = 5.04m. ( Collar Height =1.0 m OGL)
Pumping Test Duration: 11.00am on 05/12/2009 to 6.30pm on 05/12/2008

Discharge Measurement : Flow Meter / 900 V-Notch
"W.L { Water Level) “DD=({Draw Down)

Step No.5, Q=518m3hr “Step No.
Date/ Time | Water Level| Water Level Draw- Date/ Time | Water Level| Water Level|  Draw- Remarks
Clock Elpsd from Top | from Datum Down Clock Elpsd from Top |from Datum | Down
Time of Casing Time of Casing
(min) (m) (m) (m) (min) (m) (m) (m)
U0 550 B0 56 I
|~ 500pm 05 563 LEiX) 1 0. Step 5:
1.0 5.66 4.66 0682 1. V-Notch=
15 569 4.69 0.65 15 16cm
20 5.69 4.69 0.65 20 By Jacob's
5 5.69 469 0.65 25 Formula;
0 56 469 0.65 3.0 Q=51.6m3hr
5 5.6 469 0.65 35
4.0 5.6 469 0.65 40
45 569 469 65 45
5.0 5.68 469 85 5.0
6.0 5.60 4.69 0.65 6.0
7.0 570 4.70 0.66 7.0
8.0 57 470 0.66 8.0
9.0 57 470 0.66 9.0
100 5.70 470 0.66 100
15.0 5.70 4.70 0.66 15.0
200 570 470 0.66 200
250 5.70 470 0.66 250
300 570 470 0.66 30.0
35.0 5.70 470 0.66 35.0
400 5.70 470 0.66 400
450 5.71 471 0.67 45.0
50.0 5.7 471 0.67 50.0
55.0 571 471 0.67 55.0
60.0 571 471 0.67 60.0
70.0 5.72 4.72 0.68 70.0
80.0 5.72 472 0.68 80.0
90.0 5.72 472 0.68 90.0
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Tel: +6012205967 1 Fax +603426015393

TESS sSDMN BHD
29-B,JLN . PUTRA SU LAlMAN 3,
55000 AMMPAN G, SELAMN GOR ALANS 1A

STEP PUMPING TEST RECORDS

Client : Insfitut Penyelidikan Hidraulik Kebangsaan Malaysi
(NAHRIM)

Engineer/Hydrogeologist : Hasman |brahim
Static Water Table Well Collar = 5.04m. ( Collar Height =1.0 m OGL)
Pumping Test Duration: 11.00am on 05/12/2009 to 6.30pm on 05/12/2008

Discharge Measurement : Flow Meter / 90° V-Notch
"W.L ( Water Leve!) *DD=(Draw Down)

Well No.

Owi1-1

Location

Selangar

Kg. Jenderam Hilir, Dengkil

Step No.3, Q=36 gmainr Step No.4, Q=43 9maihr
Date/ Time | Water Level] Water Level Draw- Date/ Time | Water Level| Water Level]  Draw- Remarks
Clock Elpsd from Top | from Datum Down Clock Elpsd | fromTop |from Datum| Daown
Time of Casing Time of Casing
{min) (m) (m) (m) (min) (m) (m) (m)
0511212009 0.0 541 441 0.37 05/12/2003 0.0 5.50 4.50 A6
2.00pm 0.5 5.46 446 0.42 3.30pm 05 5.56 4.56 52 Step 3
1.0 547 4.47 A3 1.0 5.56 4.56 .52 \-Notch=
1. 547 447 4 ] 5.57 4.57 0.53 1dem
2] 47 4.47 A 0 5.57 4.57 0.53 By Jacob's
25 547 4.47 4 5 5.57 4.57 0.53 Formula;
0 4 448 0.44 30 557 457 053 | Q=369mmr
& A 448 044 35 5.57 457 0.53
0 A 448 0.44 4. 557 4.57 0.53
4.5 5.48 448 044 4. 57 4.57 53 Step 4
0 48 4.4 0.44 5 57 4.57 5, V-Notch=
0 48 4.4 044 . 57 4.57 5 15cm
0 48 4.4 0.44 7.0 5.57 4.57 5. By Jacob's
8.0 48 4.48 0.44 8.0 5.57 4.57 0.5 Fomula;
9.0 548 448 0.44 9.0 5.57 457 053 Q=43.9m’Mr
10.0 5.48 4.48 0.44 10.0 5.57 4.57 0.53
15.0 48 4.48 0.44 15.0 5.58 4.58 0.54
200 48 4.48 44 200 5.58 458 0.54
250 A8 4.48 44 25.0 9.58 458 0.54
300 5.49 449 45 30.0 5.58 4.58 0.54
350 549 449 0.45 35.0 5.58 4.58 0.54
400 5.49 448 045 40.0 5.58 4.58 54
450 549 449 0.45 45.0 558 4.58 54
50.0 549 449 045 50.0 5.59 4.59 .55
55.0 5.49 4.48 0.45 55.0 5.59 459 0.55
60.0 549 4.49 0.45 60.0 5.50 459 0.55
700 549 449 4 70.0 5.59 4.59 0.55
80.0 5.50 4.50 A 30.0 5.59 458 0.55
90.0 5.50 4.50 A 90.0 560 4,60 0.56
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TESS SDN BHD

29-B, JLMN . PUTRA SU LAIMAN 3,

BE000 AMWPARN G, SE LAN GOR hlal_ayesS L,
Tel: +6012205967 1 Fax +60342601539

Cliant :

STEP PUMPING TEST RECORDS

Institut Peny
(NAHRIM)

Well Mo OWw1i-1
Hidraulik Kebang: Malaysia |Location  |Kg. Jenderam Hilir, Dengkil
Selangor

Engineer/Hydrogeologist : Hasman Ibrahim

Static Water Table Well Collar = 5.04m. ( Callar Height =1.0 m OGL)

Pumping Test Duration: 11.00am on 05/12/2008 to & 30pm on 05/12/2000

Discharge Measurement : Flow Meter / 90° V-Notch

WL { Water Level) *DD={Draw Down)
Step No.1, Q= 25.1m3/hr Step No.2, Q=30.7m3hr
Date/ Time | Water Level| Water Level Draw- Datef Time | Water Level| Water Level] Draw- Remarks
Clock Elpsd from Top | from Datum Down Clock Elpsd from Top |from Datum| Down
Time of Casing Time of Casing
{min} (m) (m) {m) {min) {m) (m} (m)
05/12/2000 0 504 4.04 00 0541212009 0.0 .33 433 0.29
11.00am 5 5.22 4.22 18 12.30pm 0.5 .35 435 0.31 Step 1
0 5.24 4.24 20 1.0 37 4.37 0.33 W-Notch=
1.5 525 425 2 15 38 438 0.34 12em.
20 5.28 426 22 20 38 4.38 0.34 By Jacob's
25 5.27 4.27 .23 25 5.38 4.39 0.35 Formula;
30 527 427 023 3 ; 439 035 | Q=251m'hr
35 5.28 4.28 0.24 3 . 438 0.35
4 5.28 428 0.24 4, ¥ 439 3
4. 28 4.28 0.24 4 .39 4.39 -3 Step 2:
== 5, 2 429 25 i 539 435 3 V-Notch=
6. 28 428 5 . 5.39 4.39 .35 13cm,
7l 5.2¢ 4.2 .25 0 5.39 4.3 0.35 By Jacab's
8. 5. 4. 0.25 8.0 5.39 4.39 0.35 Formula;
80 53 430 0.26 9.0 5.39 4.3 .35 Q=30.7mhr
10.0 5. 4.30 0.26 10.0 5.3 4.3 .35
150 3 4.30 0.26 1. 3 4.3 35
20.0 il 4.31 0.27 20 3 4.3 33
25. 1 4.3 0.27 254 .39 4.39 .35
304 3 431 027 300 5.3 4.39 0.35
35, 5.31 431 0.27 350 3 438 035
40, 53 431 0.27 40.0 AL 4.40 .36
45 531 4.31 0.27 454 A0 4.4
50, 532 432 28 §0. 40 4.4
55, 32 432 28 55. 40 4.4
60, .32 432 .28 G0, A 440 .
70, .33 4. 0.29 70, A 440 0.
80, .33 4. 0.28 &0 54 4.40 0.36
30. 533 4 0.2 90.0 54 441 0.37
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TOTAL ENVIRONMENTAL SERVICES SDN BHD (256662-w)
28-B, JALAN SULAIMAN 3, TMN PUTRA SULAIMAN, 68000 AMPANG, SELANGOR,
TEL +603-42601584 FAX +803-42601539

CONSTANT PUMPING AND RECOVERY TEST RECORDS

Client Institut Penyelidikan Hidraulik [Well No. [DWA1 |
|Kebang: Malaysia (NAHRIM) |Location |Dengkil, Selangor. |

L H Bin Ibrahi

EngineeriHy

Static Water Level From Collar Height: 6.42m Collar Height = 1.0m OGL
‘Well Construction Completed : By Others.
Pumping Test Duration: 10.10pm on 22/10/2009 to 10.10am on 26/10/2009

Discharge Measurement - Flow Meter / 80° V-MNotch tank = 12,2 m3/hour
*W.L={Water Level) * DD=(Draw Down)

CONSTANT DISCHARGE TEST RECOVERY TEST
Date/ Time W.LWith | W.L. from 0D (m) Datel Time W.LWith | W.L. from | Residual )
Clock Elp_sd Collar (m) | Datum [m) Clock Elpsd Collar (m) | Datum({m) oo Remark 4
Time (min) Time (min). {m)
22110109 oo 5.42 6.32 0.00 25110109 0o 10.41 9.41 399 T4}
10.10pm 0.5 B.52 8.42 2.10 10.10pm 0.5 B.47 7.47 205 § 320
1.0 8.99 8839 2.57 1.0 7.58 6.58 116
1.5 8.31 921 289 1.5 7.02 602 0.60
20 945 9.35 303 20 871 71 0.29 y
25 9.58 .48 316 25 6.59 5.598 017
30 9.64 9.54 322 30 6.54 5.54 0.12
35 9.73 9.63 331 is B8.52 5.52 010 4iyar €
40 9.75 9.65 333 4.0 6.52 5.52 0.10 #3340
45 9.81 9.71 338 45 6.52 552 0.10
50 9.85 89.75 343 50 6.52 5.52 010
6.0 887 9.77 3.45 60 651 5.51 008
7.0 8.91 9.81 345 70 6.52 5.652 010
a0 9.92 9.82 350 80 6.52 552 010
9.0 9.85 985 3.53 a0 6.52 5.52 010
100 9.97 987 358 100 6.51 5.51 0.09
15.0 10.03 9.93 361 15.0 5.52 552 010
200 10.05 9.95 363 200 652 552 0.10
250 10.09 9.99 367 250 648 548 0.06
300 10.12 10.02 ajo 30.0 6.51 5.51 0.0%
350 1012 10.02 370 35.0 6.50 550 0.08
40.0 10.15 10.05 3.73 40.0 5.50 5.50 0.08
450 10.16 10.08 a4 450 6.50 550 008
500 10.16 10.06 374 50.0 6.49 549 0.o7
55.0 10,17 10.07 375 55.0 6.48 548 0.08
60.0 10.18 10.08 376 E0.0 649 548 0.07
70.0 1024 10.11 379 120.0 6.48 548 006
80.0 10.21 10.11 3.79 140.0 647 5.47 0os
90.0 10.22 10.12 3.80 160.0 6.47 547 0.05
100.0 10.23 10.13 3.8 1800 6.47 547 0.05
120.0 10.25 10.15 383 210.0 6.46 546 0.04
160.0 10.28 10.18 3.86 240.0 546 545 0.04
200.0 10.31 10.21 389 2700 546 546 0.04
250.0 10.38 10.26 394 300.0 645 548 0.04
300.0 10.37 10.27 3.95 360.0 6.46 546 0.04
350.0 10.38 10.28 3.96 4200 5.47 547 0.05
400.0 10.41 10.31 399 480.0 B48 548 0.06
450.0 10.41 10.31 3.99 540.0 6.51 551 0.09
5000 1042 10.32 400 8000 6.51 551 009
550.0 10.45 1035 4.03 B&0.0 655 5.55 013
G000 1047 10,37 4.05 720.0 6.53 5.53 011
700.0 10.51 10.41 4.09
B00.0 10.53 10.43 411
900.0 10.54 1044 412
1000.0 10.57 10.47 4.15 Recorded by:
1200.0 10.58 10.48 417
1400.0 10.58 10.48 418 Signature -
16000 | 1059 10.49 417 Name Kt amany (bﬂﬁq(“\
1800.0 10.58 10.48 418 Date
20000 10.57 10.47 4.15 OS—[“ r'q
22400 10.58 10.48 4.16
24800 10.59 10.49 417
27200 10.58 1048 416 Verify by,
29600 10.57 10.47 415
32000 10.58 10.48 418 Signature
3440.0 10.59 10.49 417 Name
3680.0 10.59 10.49 417 Date
38200 10.58 10.48 4.16
43200 10.58 10.48 416
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TOTAL ENVIRONMENTAL SERVICES SDN BHD (256662-w)

29-B, JALAN SULAIMAN 3, TMN PUTRA SULAIMAN, 68000 AMPANG, SELANGOR

TEL: +603-42601584 FAX: +603-42601539

STEP PUMPING TEST RECORDS

Client [Institut Penyelidikan Hidraulik Well No. |DW1
Kebangsaan Malaysia (NAHRIM) Location |Dengkil, Selangor.
Engineer/Hydrogeologist : Hasman Ibrahim
Static Water Table Well Collar= 6.50m. ( Collar Height =1.0 m OGL)
Pumping Test Duration: 11.20am on 22/10/2009 to 6.00pm on 22/10/2009
Discharge Measurement : Flow Meter / 98 V-Notch
“W.L ( Water Level) *DD=(Draw Down)
Step No.5, Q=15.9 m3/hr. Step No.B, Q= nil, REMARKS
Date/ | Time |Water Level| Water Level] Draw- Date/ Time | Water Level| Water Level Draw-
Clock | Elpsd | from Top [from Datum Down Clock Elpsd from Top |from Datum Down
Time of Casing Time of Casing
(min) (m) (m) (m) (min) (m) (m) (m)
2210/09] 0.0 9.02 8.02 252 0.0
4.40pm 0.5 9.31 8.31 2.81 0.5
1.0 9.48 8.4 2.98 1.0
1.5 9.63 8.63 3.13 15
2.0 9.75 8.75 3.25 2.0
2.5 9.87 B.87 3.37 235
3.0 9.95 .95 3.45 3.0
3.5 10.07 9.07 3.57 35
4.0 10.17 9.17 3.67 4.0
4.5 10.35 .35 3.85 4.5
5.0 10.62 .62 4.12 5.0
6.0 10.85 .95 4.45 6.0
7.0 11.18 10.18 4.68 7.0
8.0 11.39 10.39 4.89 8.0
9.0 11.51 10.51 5.01 9.0
10.0 11.64 10.64 5.14 10.0
15.0 11.99 10.99 5.49 15.0
20.0 12.22 11.22 5.72 20.0
25.0 12.42 11.42 5.92 25.0
30.0 12.52 11.52 6.02 30.0
35.0 12.61 11.61 6.11 35.0
40.0 12.76 11.76 6.26 40.0
45.0 12.88 11.88 6.38 45.0
50.0 12.91 11.91 6.41 50.0
55.0 12.99 11.99 6.49 55.0
60.0 13.06 12.06 6.56 60.0
70.0 13.13 12.13 6.63 70.0
80.0 13.19 12.19 6.69 80.0




Ess TOTAL ENVIRONMENTAL SERVICES SDN BHD (256662-W)

29-B. JALAN SULAIMAN 3, TMN PUTRA SULAIMAN, 68000 AMPANG, SELANGOR.
TEL: +603-42601584 FAX: +603-42601539

STEP PUMPING TEST RECORDS

Client |Institut Penyelidikan Hidraulik ]Well No. |DW1
Kebangsaan Malaysia (NAHRIM) |Location Dengkil, Selangor.

Engineer/Hydrogeologist : Hasman Ibrahim

Static Water Table Well Collar =6.50m. ( Collar Height= 1.0 m OGL)
Pumping Test Duration: 11.20am on 22/10/2009 to 6.00pm on 22/10/2009

Discharge Measurement ; Flow Meter / 98 V-Notch
*W.L ( Water Level) *DD=(Draw Down)

Step No.3, Q= 9.1 ma/hr, _4|P Step No.4, Q= 12.2 ma/hr, REMARKS
Date/ | Time [Water Level| Water Level] Draw- Date/ Time |Water Level| Water Level Draw-
Clock | Elpsd | from Top |from Datum| Down Clock Elpsd from Top | from Datum Daown
Time of Casing Time of Casing
(min) (m) (m) (m) {min) (m) (m) (m)
22/10/09] 0.0 7.47 6.47 0.97 22/10/09 0.0 8.00 7.00 1.50
2.00pm 0.5 7.81 6.81 1.31 3.20pm 0.5 8.28 7.28 1.78
1.0 7.98 6.98 1.48 1.0 8.36 7.36 1.86
1.5 8.03 7.03 1.53 15 8.40 7.40 1.90
2.0 8.03 7.03 1.53 2.0 8.46 7.46 1.96
25 7.98 6.98 1.48 2.5 8.52 7.52 2.02
3.0 7.95 6.95 1.45 3.0 8.58 7.58 2.08
3.5 7.93 6.93 1.4 3.5 8.61 7.61 2.1
4.0 7.92 6.92 1.42 l 4.0 8.64 7.64 214
4.5 7.93 6.93 1.43 4.5 5.64 7.64 2.14
5.0 7.93 6.93 1.43 5.0 8.65 7.65 215
6.0 7.94 6.94 1.44 6.0 8.69 7.69 2.19
7.0 7.93 6.93 1.43 7.0 8.7 7.71 2.21
8.0 7.94 6.94 1.44 8.0 8.72 7.72 2.22
9.0 7.94 6.94 1.44 9.0 8.74 7.74 2.24
10.0 7.95 6.95 1.45 10.0 8.76 7.76 2.26
15.0 7.95 6.95 1.45 15.0 8.79 7.79 2.29
20.0 7.96 6.96 1.46 20.0 8.85 7.85 2.35
25.0 7.96 6.96 1.46 25.0 8.87 7.87 2.37
30.0 7.97 6.97 1.47 30.0 8.89 7.89 2.39
35.0 7.97 6.97 1.47 1 35.0 8.93 7.93 2.43
40.0 7.97 6.97 1.47 40.0 8.92 7.2 2.42
45.0 7.98 6.98 1.48 45.0 8.95 7.95 2.45
50.0 7.99 6.99 1.49 50.0 8.95 7.95 2.45
55.0 7.899 6.99 1.49 55.0 8.97 7.97 2.47
60.0 7.99 6.99 1.49 60.0 8.97 7.97 2.47
70.0 7.99 6.99 1.49 70.0 9.00 8.00 2.50
80.0 8.00 7.00 150 || 80.0 9.02 8.02 2.52




TOTAL ENVIRONMENTAL SERVICES SDN BHD (236662-w)

29-B, JALAN SULAIMAN 3, TMN PUTRA SULAIMAN, 68000 AMPANG, SELANGOR.
TEL: +603-42601584 FAX: +603-42601539

STEP PUMPING TEST RECORDS

Client |Institut Penyelidikan Hidraulik Well No. |DW1
Kebangsaan Malaysia (NAHRIM) Location |Dengkil, Selangor.

Engineer/Hydrogeologist : Hasman lbrahim
Static Water Table Well Collar= 6.50m, { Collar Height =1.0 m OGL)
Pumping Test Duration: 11.20am on 22/10/2008 to 6.00pm on 22/10/2009

Discharge Measurement : Flow Meter / 88 V-Notch
“W.L { Water Level) *DD={Draw Down)

Step No.1, Q=4.4 m3/hr. Step No.2, Q=6.6m3/hr. REMARKS
Date/ | Time |[Water Level| Water Level] Draw- Date/ Time | Water Level] Water Level Draw-
Clock | Elpsd | from Top |[from Datum| Down Clock Elpsd from Top |from Datum Down
Time of Casing Time of Casing
(min) (m}) (m) (m) (min) (m) (m} (m)
22/10/09] 0.0 6.50 5.50 0.00 22/10/08] _ 0.0 7.08 6.08 0.58
11.20am| 0.5 6.85 5.85 0.35 00.40pm 0.5 7.38 6.38 0.88
1.0 6.95 5.95 0.45 1.0 7.45 5 45 0.95
1.5 6.98 5.98 0.48 1.5 7.47 5.47 0.97
20 6.99 5.99 0.49 2.0 7.48 48 0.98
.5 7.00 6.00 0.50 2.5 7.47 6.47 0.97
.0 7.01 6.01 0.51 3.0 7.46 6.46 0.96
.5 7.02 6.02 0.52 3.5 7.45 6.45 0.95
4.0 7.04 65.04 0.54 4.0 7.45 6.45 0.95
4.5 7.06 6.06 0.56 4.5 7.44 6.44 0.94
5.0 7.08 6.08 0.58 5.0 7.44 6.44 0.94
6.0 7.10 6.10 0.60 6.0 7.45 6.45 0.95
7.0 7.1 6.11 0.61 7.0 7.46 6.46 0.96
8.0 T2 6.12 0.62 8.0 7.46 6.46 0.96
9.0 712 5.12 0.62 9.0 7.45 6.45 0.85
10.0 711 6.1 0.61 10.0 7.45 6.45 0.95
15.0 7.10 6.10 0.60 15.0 7.46 6.46 0.96
20.0 7.09 6.09 0.59 20.0 7.45 6.45 0.9
25.0 7.08 6.08 0.58 25.0 7.46 6.46 0.9
30.0 7.07 6.07 0.57 30.0 7.45 6.45 0.9
35.0 7.07 6.07 0.57 35.0 7.45 6.45 0.95
40.0 7.07 6.07 0.57 40.0 7.46 6.46 0.96
45.0 7.08 6.08 0.58 45.0 7.45 65.45 0.95
50.0 7.08 6.08 0.58 50.0 7.45 6.45 0.95
55.0 7.08 6.08 0.58 55.0 7.46 6.46 0.96
60.0 7.09 6.09 0.59 60.0 7.46 6.46 0.96
70.0 7.10 6.10 0.60 70.0 7.47 6.47 0.97
80.0 7.10 6.10 0.60 " 80.0 7.47 6.47 0.97

10>



TOTAL ENVIRONMENTAL SERVICES SDIl1 BHD (2ses62-w)

Date HH:MM Elapsed Water level| Drawdown Rafiaike
time min (m) (m)
29/04/2010 18.03 |"® 5.99 0.63
18.05 |© 5.99 0.63
18.10  |*® 5.99 0.63
18.15 | 5.98 0.62
1825 | 5.98 0.62
18.35 |* 5.98 0.62
1845 [* 5.97 0.61
19.00 |™® 5.97 0.61
19.15  [* 5.96 0.60
19.30  |'* 5.96 0.60
19.45 |'"® 5.96 0.60
20.15 |"° 5.95 0.59
20.45 180 594 0.58
2115 |"° 5.93 0.57
2145 |[*° 5.92 0.56
2215 |7° 5.89 0.53
2245 [ 5.85 0.49
23.45 360 5.80 0.44
30/04/2010 0.45 A0 5.76 0.40
145  |*° 5.72 0.36
2.45 i 5.69 0.33
3.45 809 5.67 0.31
5.45 720 564 0.28
7.45 %0 5.63 0.27
9.45 |*° 5.63 0.27
11.45 ['%%° 5.63 0.27
13.45 |2 5.63 0.27
30/04/2010 15.45 |20 5.65 0.29
Job
Measure By Abu Bakar Adam date 01/01/2010 Subject 168 hrs. Constant Head Test at Well No. DW2
Check By Hasman lbrahim  date 01/01/2010 Jenderam Hilir, Selangor.
Rectify By date Encl

page 2 of 3
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Result Constant dischagre and recovery for test well DW 1 and DW 2

Drawdown, (m)

=
.

Constant Discharge TestWeallNo DVW 1. Jenderam Hilir, Dengkil, Selangor.

12.2 m3/hour
0.7m

Q
As
T 2.30Q
41 As

=230x12.2
4x3.142x 0.7

= 3.19 m?/hour

1.00

1C.00

Time.t, (minutes

167

100.00

1000.00

10000.00



Recovery Test Well No. DW 1, Jenderam Hilir, Dengkil. Selangor.

- BO

[eN)

12.2 m3hour
0.20m

=2.30x12.2
4x3.142x0.08

= 27.9 m%/hour

[§]

Residual Drawdown (m)

10.0 100.0 1000.0 10000.0
tit'(minutes)

168



Drawdown, (m)

Constant Discharge Test Well No DW 2, Jenderam Hilir, Dengkil, Selangor.

| |
51.6 m3/hour
0.28m

Q
As
T

2.30Q
41T As

=2.30x51.6
4x3.142x0.28

= 33.73 m?/hour

As=-C

.28m

0.10

1.00 10.00 100.00
Time, t, (minutes

169

1000.00

10000.00



Recovery Test Well No. DW 2, Jenderam Hilir, Dengkil, Selangor.

)

51.6 m3/hour
0.1m

I
N
w
o
(9]

=2.30x51.6
4x3.142x0.1

= 94.43 m2/hour

Residual Drawdown (m

>

1
fim]
i

10.0 100.0 1000.0 10000.0
tit'(minutes)

170



Drawdown. (m)

Constant Discharge Test \Well No DV 2, Jenderam Hilir, Dengkil, Selangor.

Q
As

T

=90.20 m3/hour
= 0.3m

= 2.30Q
41 As

=2.30x90.20
4x3.142x0.3

= 55.02 m2/hour

0.1

10
Time. t. {minutes)

171

100

1000



Residual Drawdown (m)

Recovery Test Well No. DV 2, Jenderam Hilir, Dengkil. Selangor.

Q
As

90.2 m3/hour
0.20m

T =230Q
41 As

=2.30x90.2
4x3.142x 0.2

= 82.5 m¢/hour

>

1.0

10.0

100.0
tit'(minutes)

172

1000.0

10000.0



)

Drawdown, {m

Constant Discharge Test Well No DVW 2, Jenderam Hilir, Dengkil. Selangor.

= 128.00 m*hour
= 0.45m

2.30Q
41 As

=2.30x128.00
4x3.142x0.45

= 52.05 m*hour

=[0.45m

0.1

10

Time.t. (minutes}

173

100

1000

10000



Residual Drawdown (m}

Recovery Test Well No. DV 2, Jenderam Hilir, Dengkil. Selangor.

Q = 128.0m3hour
As= 0.20m
T =230Q
41 As
=2.30x128.0

4x3.142x 0.20

= 117.12 m¢/hour

| -
PP P B O B B A E—— e R NS EY m
e ——
1.0 10.0 100.0 1000.0 10000.0

tt'{minutes)

174



Well Recovery Data

Pumping Well Well I.D. : DW 2 (Jenderam Hilir, Dengkil, Selangor)
Pumping Test: Step-Fest/ Constant Discharge Test
Static Water Level : 4.05 m bgl
Final Pumping Level: 6.68 m bgl
LI Water Level* Residual
Clock Time Elapsed (m) Drawdown (m) % Recovery Remarks
(min)
10.00 am 0.0 6.68 2.63 0.00%
0.5 4.92 0.87 66.92%
1.0 4.85 0.80 69.58%
1.5 4.81 0.76 71.10%
2.0 4.78 0.73 72.24%
2.5 4.75 0.70 73.38%
3.0 4.74 0.69 73.76%
3.5 4.72 0.67 74.52%
4.0 4.71 0.66 74.90%
4.5 4.70 0.65 75.29%
5.0 4.69 0.64 75.67%
6.0 4.68 0.63 76.05%
7.0 4.68 0.63 76.05%
8.0 4.66 0.61 76.81%
9.0 4.66 0.61 76.81%
10 4.65 0.60 77.19%
15 4.64 0.59 77.57%
20 4.63 0.58 77.95%
25 4.63 0.58 77.95%
30 4.63 0.58 77.95%
35 4.62 0.57 78.33%
40 4.62 0.57 78.33%
45 4.61 0.56 78.71%
50 4.61 0.56 78.71%
55 4.61 0.56 78.71%
60 4.61 0.56 78.71%
70 4.61 0.56 78.71%
80 4.61 0.56 78.71%
90 4.60 0.55 79.09%
100 4.59 0.54 79.47%
120 4.58 0.53 79.85%
140 4.58 0.53 79.85%
160 4.57 0.52 80.23%
180 4.57 0.52 80.23%
210 4.56 0.51 80.61%
240 4.55 0.50 80.99%
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APPENDIX C

SIEVE ANALYSIS RESULTS
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7.,- D 5 '@\ L [, \ Pl ()R A—IO R] ES (001144285-D)
CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Seil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

Our Ref.: Z 2609/09
TEST REPORT

{ This report is issued subject to the conditions set out overleal )

Date

September 14, 2009

The copyright of the confidential TEST REPORT is awned by Z-DSAC LABORATORIES.

This TEST REPORT cannot be reproduced or published in any form whatsoever or the
information contained herein be used in any from of publication or advertisment without

the written permission of Z-DSAC LABORATORIES.

1 Client : NAHRIM

2, Contractor ¢ MULTICALL CARD (M) SDN. BHD.
27A&B, Jalan Perniaga, U1/34,
Hicom Glanmarie Industrial Park,

40150 Shah Alam, Selangor Darul Ehsan.

™

Project : ANALYS

SAIZ BUTTRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSAN.

4. Test Req i D ination of the :-
By Client Classification Tests. (BS 1377 : Part 2 : 1990)
1) Natural Moisture Content (Test 1)

2} Parnicle Size Distribution for Coarse-Grained Soils (Test 7A and 7B)
3) Particle Size Distribution for Fine-Grained Soils (Test 7C and 7D)

5. Type OFf Metenal + Seil

6. Method of Testing : BS 1377 : Part 2: 1990

7. Date Tested - 0B.09.2009 - 14.09.2008

8. Results Please refers ro the following page for the results.

Professional Engineer - &, Kent Chow. B E {Hens | P Eng MEM

Tachrical Manager - Hiji Mehd Nawahidudn Mahamad 163 M 5S¢ Buikding B Sc. Buidng (U K)

177




Z-DSAC LABORATORIES

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

SUMMARY OF LABORATORY TESTS
BS 1377 : Part2 : 1990

Job. No. : Z 2609/09
Client : NAHRIM
Contractor : MULTICALL CARD (M) SDN. BHD.
Project s ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSAN,
Date Tested  : 08.09.2009 - 14.09.2009
Depth Natural Sieve Analysis
BH Sample From To Moisture | Gravel Sand Silt Clay
No. No. m m Content % % % %
%
MW1 1 3.60 44 1 85 9 5
MW4 1 4.30 24 0 63 13 24
MW5 1 1.50 9.45 44 1 86 8 5
MW8 1 4.00 5.80 46 0 79 11 10
MW8 1 2.00 3.30 21 1 73 12 14
2 3.90 5.100 21 0 68 22 10
MW10 1 1.80 2.500 11 4 82 8 6
2 2.50 3.700 49 0 9 32 59
3 3.70 4.000 43 0 37 50 13
4 4.00 5.90 23 0 91 5 4
MW11 1 6.00 13.50 21 1 76 17 6
MW12 1 3.00 3.60 5 9 86 3 2
2 3.60 4.20 25 6 56 25 13
3 4.20 5.00 19 6 79 7 8
MW13 1 3.00 6.00 17 12 82 4 2
2 6.00 9.00 29 4 55 33 8
MW14 1 2.60 3.20 28 0 51 35 14
2 4.60 5.200 25 1 96 2 1
MW15 1 5.00 7.300 20 8 91 0 1
MW16 1 1.00 3.000 26 8 53 19 20
2 3.00 6.00 58 0 2 42 56
3 6.00 13.00 57 0 1 37 62
MW17 1 1.20 4.50 20 10 i 11 8
MW18 1 4.80 6.00 21 8 66 20 6
MW19 1 1.20 6.00 21 0 90 6 4
2 6.00 12.00 22 0 95 3 2
3 12.00 13.500 19 2 75 13 10
MW20 1 3.80 27 0 83 9 8
MW23 1 6.00 15.000 16 2 96 1 1
MwW24 1 2.10 3.700 28 2 68 14 16
MW25 1 12.00 12.50 21 0 91 5 4
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Z-DSAC LABORATORIES (1442850

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

NATURAL MOISTURE CONTENT

BS 1377 : Part 2. 1990

Client : NAHRIM *
Contractor : MULTICALL CARD (M) SDN. BHD.
Project 1 ANALYSIS SATZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSAN.
Date : 08.09.2008
Lab. Ref. : Z2609/09
Borehole Sample Depth Cont. Wi. of wet Wi of dry Wt of Wi. of Wit. of Moaisture Average
no. no. {m) no. soil + cont soil + cont container dry soil moisture content moisture
W2 (gm) W3 (gm) W1 (gm) W3 -Wi1 W2-W3  [(W2-W3W3-W1)|  content
X100 (%)
MW1 1 3.80 M1 51.11 43.00 15.01 27.99 8.11 28.97
M2 58.70 50.28 42.23 14,23 8.42 59.17 44
Mw4 1 4,30 M3 50.48 50.76 14.80 35.96 8.72 24.25
M4 60.06 51.21 14.68 36.53 8.85 24.23 24
Mws 1 1.50 M5 51.43 40.00 14.24 25.76 11.43 44.37
9.45 ME 53.63 41.23 13.24 27.99 12.40 44 .30 44
MWé 1 4.00 M7 57.14 43.45 13.87 29.58 13.69 46.28 *
5.80 ] 56.25 42.68 13.34 20.34 13.57 46.25 46
Mws 1 2.00 Mg 60.54 52.53 15.00 37.53 8.01 21.34
3.30 M10 61.04 52.85 14.34 38.51 8.19 21.27 21
2 3.90 M11 60.10 52.32 14.78 37.54 7.78 20.72 .
5.10 M12 60.47 52.61 14.63 37.98 7.86 20.70 21
Mw10 1 1.80 M13 47.37 44.13 14.69 29.44 3.24 11.01
2.50 M14 48.55 45.13 14.05 31.08 3.42 11.00 11
2 2.50 M15 54.02 40.79 13.59 27.20 13.23 48.64
3.70 M16 54.33 41.22 14.23 26.99 13.11 48.57 49
3 3.70 M17 49.53 39.07 14.73 24.34 10.46 42.97
4.00 M18 50.34 39.63 14.68 24.95 10.71 4293 43
4 4.00 M19 64.70 54.88 13.03 41.85 982 2346
5.80 M20 62.50 53.34 14.33 38.01 9.16 23.48 23
MW11 1 6.00 M21 58.45 50.54 13.60 36.94 7.91 21.41
13.50 M22 57.81 49.96 13.34 36.62 7.85 21.44 21
Mw12 1 3.00 M23 54.35 52.46 14.11 38.35 1.89 4.93
3.60 M24 54.27 52.44 14.34 38.10 1.83 4.80 5
2 3.60 M25 74.57 62.43 13.78 48 65 12.14 2495
4.20 M26 73.62 61.87 14.63 47.24 11.75 24.87 25
3 4.20 mM27 64.68 56.46 12.65 43.81 822 18.76
5.00 M28 63.50 55.54 13.31 42.23 7.96 18.85 19
MW13 1 3.00 M29 62.38 55.37 15.27 40.10 7.01 17.48
6.00 M30 €1.28 54.31 14.34 38.97 6.97 17.44 17
2 6.00 M31 59.31 49.80 17.04 32.76 9.51 29.03
9.00 M32 59.20 49.07 14.23 34.84 10.13 29.08 29
MW14 1 2.60 M33 47.72 40.04 13.06 26.98 7.68 28.47
3.20 M34 48.85 41.01 13.31 27.70 7.84 28.30 28
2 4.60 M35 54.55 46.57 14.65 31.92 7.88 25.00
5.20 M36 55.38 47.12 14.28 32.84 8.26 25.15 25
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Z-DSAC LABORATORIES (orasass)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

B5 1377 : Parc 211990

Client
Contractor

Project

NAHRIM
MULTICALL CARD (M) SDN. BHD. .

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh"Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter {Hydrometer] Than D
mm {gm} % % 9.50 Rh' D (mm) Reading K %
375 0.00 0.00 100.00 9.50 | 30 secs 415 3.85 0.0744 4.15 13.49
200 0.00 0.00 100.00 9.51 1 min 4.00 3.80 0.0527 4.00 13,00
14.0 0.00 0.00 100.00 9.52 2 mins 3.50 3.30 0.0374 3.50 11.38
10.0 0.00 0.00 100.00 9.54 5 mins 3.25 3.08 0.0237 325 10.56
6.3 0.00 0.00 100.00 9.58 | 8mins 3.10 2.80 0.0188 310 10.08
5.0 0.20 0.40 99.60 965 | 15mins 3.08 285 0.0137 3.05 881
20 0.49 0.98 98.62 9.80 | 30 mins 3.00 2.80 0.0097 3.00 8.75
1.180 0.82 1.64 96.98 10.50 | 1 hours 2.80 2.60 0.0069 2.80 dg10
0.600 0.60 1.20 95.78 11.50 | 2 hours 2.50 2.30 0.0049 2.50 813
0.425 0.49 0.98 94 .80 13.50 | 4 hours 2.00 1.80 0.0035 2.00 6.50
0.300 374 7.48 87.32 15.50 | & hours 1.50 1.30 0.0028 1.50 4.88
0.212 14.91 29.82 57.50 9.50 [ 24 hours 1.00 0.80 0.0014 1.00 325
0.150 12.98 25.96 31.54 Lab. Ref. L2 2609/09
0.063 5.98 17.98 13.56 CLAY 5 % Date Tested +11.09.2009
TOTAL 43.22 SILT 9 % Tested By * Amir / Safri
Borehole/ Sample No. : AW - 1 SAND 85 % Weight of Sample (gm) 50.00
Depth (m) 3.60 GRAVEL 1 %
PARTICLE SIZE DISTRIBUTICN IN SOIL
100.00 s — o 6 (T (R G
90.00 = — T —
80.00 = T Hr—
& 70.00 1+ T —1— -
o 60.00 s
Z 50.00 =T — ——=
% 40.00 Ll / |
& 30.00 L Ll =
20.00 g =
10.00 1K — B e os | i
0.00
0.0001 0.0010 0.0100 0.1000 1.0000 10.0000
DIAMETER (mm)
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Z-DSAC LABORATORIES @or1as285.0)

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client ¢ NAHRIM
Contractor $ MULTICALL CARD (M) SDN. BHD.
Project H ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'“Cm | Particle | Medified | % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 9.25 Rh' Di{mm) | Reading K%
ars 0.00 0.00 100.00 9.25| 30secs 11.38 11.18 0.0683 11.38 36.99
20.0 0.00 0.00 100.00 9.26 1 min 11.25 11.05 0.0484 11.25 36,56
14.0 0.00 0.00 100.00 9.27 2 mins 11.15 10.95 0.0343 11.15 36.24
100 0.00 0.00 100.00 9.29 | 5mins 11.10 10.80 0.0217 11.10 36.08
6.3 0.00 0.00 100.00 933 8mins 10.85 10.65 0.0172 10.85 35.26
5.0 0.00 0.00 100.00 9.40 [ 15 mins 10.75 10.55 0.0126 10.75 34.94
2.0 0.00 0.00 100.00 9.55 | 30 mins 10.50 10.30 0.0089 10.50 3413
1.180 1.00 2,00 98.00 10.25 | 1 hours 10.00 9.80 0.0063 10.00 32.50
0.600 7.01 14.02 £83.98 11.25 | 2 hours 9.00 §.80 0.0045 9.00 29.25
0.425 4.63 9.26 7472 13.25 | 4 hours 8.50 8.30 0.0032 8.50 27.63
0.300 529 10.58 64.14 1525 | 6 hours 7.50 7.30 0.0027 7.50 24.38
0.212 5.61 11.22 52.92 9.25 | 24 hours 7.00 6.80 0.0013 7.00 2275
0.150 378 7.56 45.36 Lab. Ref. T 2 260909
0.063 4.18 8.36 37.00| CLAY 4 % Date Tested : 11.09.2009
TOTAL 31.50 SILT 13 % Tested By : Amir / Safri
Borehole/ Sample No. : AM[W4 - 1 SAND 63 % Weight of Sample (gm) 50.00
Depth (m) 4.30 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL *
100.00 +— D
80.00 AR Ly IF.d
£ 70.00 i
o 60.00
Z 50.00
& 40.00
& 30.00 I S AT
20.00
10.00
0.00
0.0001 0.0010 0.0100 0.1000 1.0000 10.0000
DIAMETER (mm)
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Z-DSAC LABORATORIES (oraczss)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990
Client : NAHRIM
Contractor : MULTICALL CARD (M) SDN. BHD.
Project H ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

: AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than'D
mm (gm) % % 9.55 Rh' D (mm) | Reading K%
ars 0.00 0.00 100.00 9.55 | 30 secs 4.00 3.80 0.0745 4.00 13.00
20.0 0.00 0.00 100.00 9.56 1 min 385 365 0.0528 3.85 12.51
140 0.00 0.00 100.00 9.57 2 mins 3.60 3.40 0.0374 3.60 11.70
10.0 0.00 0.00 100.00 9.59| Smins 3.55 3.35 0.0237 3.55 11.54
6.3 0.00 0.00 100.00 9.63 8 mins 3.40 3.20 0.0187 3.40 11.05
5.0 0.00 0.00 100.00 9.70 | 15mins 315 2.85 0.0137 3.15 10.24
2.0 0.34 0.68 99.32 9.85 | 30 mins 2.80 270 0.0087 2.90 9.43
1.180 1.41 2.82 96.50 10.55 | 1 hours 2.50 2.30 0.0069 2.50 B8.13
0.600 4.04 8.08 88.42 11.55| 2 hours 2.40 2.20 0.0049 2.40 7.80
0.425 3.83 7.66 80.76 13.55 | 4 hours 2.05 1.85 0.0035 205 666
0.300 5.46 12.92 67.84 15.55 | 6 hours 1.60 1.40 0.0028 1.60 520
0.212 8.86 17.72 50.12 9.55 | 24 hours 115 0.85 0.0014 1.15 3.74
0.150 8.40 16.80 33.32 Lab. Ref. L7 260909
0.063 1013 20.26 13.06 CLAY 5 % Date Tested £ 11.09.2009 .
TOTAL 43.47 SILT 8 % Tested By t Amr / Safri
Borehole/ Sample No. : MW5 - 1 SAND 86 % Weight ol‘.Sumple (gm) 50.00
Depth (m) 1.50 GRAVEL 1 %
PARTICLE SIZE DISTRIBUTION IN SOIL
100.00 T G 6 i
90.00 e ~
80.00 —— K
& 70.00 -1 . S i &
o 60.00 i —
Z 50.00 ' —
& 40.00 S S 4 L .
& 30.00 St i
20.00 e T
10,00 +— s B e .
0.00 s
0.0001 0.0010 0.0100 0.1000 1.0000 10.0000
DIAMETER (mm)
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Z- I)S/\ (ﬁ LABO R:\TO RI ES (001144285-D)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990
Client ; NAHRIM
Contractor 4 MULTICALL CARD (M) SDN. BHD.
Project 3 ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS!

£ AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh-Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer] Than D
mm {gm) % % 10.00 Rh' D (mm) Reading K %
7.5 0.00 0.00 100.00 10.00 | 30 secs B6.42 6.22 0.0725 6.42 20.87
20.0 0.00 0.00 100.00 10.01 1 min 6.25 6.08 0.0514 6.25 20,31
14.0 0.00 0.00 100.00 10.02 2 mins 5.85 5.65 0.0365 5.85 19.01
10.0 0.00 0.00 100.00 10.04 | 5mins 5.00 4.80 0.0233 5.00 16.25
6.3 0.00 0.00 100.00 10.08 | 8 mins 4.50 4.30 0.0185 4.50 14.63
5.0 0.00 0.00 100.00 10.15 | 15 mins 4.25 4.05 0.0136 4.25 13.81
2.0 0.03 0.06 99.94 10.30 | 30 mins 4.00 3.80 0.0096 4.00 13.00
1.180 0.19 0.38 98.56 11.00 | 1 hours 3.50 3,30 0.0068 3.50 11.38
0.600 0.46 0.82 98.64 12.00 | 2 hours 325 3.05 0.0048 325 10.56
0.425 0.76 1.52 97.12 14.00 | 4 hours 3.10 2.80 0.0034 3.10 10.08
0.300 346 6.92 80.20 16.00 | 6 hours 3.00 2.80 0.0028 3.00 9.75
0.212 10.27 20.54 69.66 10.00 | 24 hours 2.50 2.30 0.0014 2.50 8.13
0.150 10.57 21.14 48.52 Lab. Ref. L Z 2609/09
0.063 13.81 27.62 20.90 CLAY 10 % Date Tested - 11.09.2009
TOTAL 39.55 SILT 1 % Tested By * Amir / Safri
Borehole/ Sample No. : AIW6 - 1 SAND 79 % Weight of Sample (gm) 50.00
Depth (m) 4.00 - 5.80 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SQIL ™
100.00 " b
90.00 LN N R L] ’ 12 I I ! 54!
80.00 | 0 1 | O N | ! *
g?"‘TD.DU poL el $ iy _, S i S A A R | |
6’ 60.00 | HL N M Ll ,-"' I A dpud I
Z 50.00 - o
@ 40.00 -
E 30.00 19— | Ll LS S SR I |
20.00 (NS ..._._.‘,.‘.4"... 041 e
10.00 - S UMD o oo il BN R R LA iR (CERTE 5 12 22,
0.00
0.0001 0.0010 0.0100 0.1000 1.0000 10.0000
DIAMETER (mm)
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Z-DSAC LABORATORIES (142650,

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE
BS 1377 : Part 2: 1990

Client : NAHRIM '
Contractor % MULTICALL CARD (M) SDN. BHD.
Project f ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm {gm) % % 9.20 Rh' D (mm) Reading K%
375 0.00 0.00 100.00 9.20 | 30secs 7.85 7.65 0.0713 7.85 25.51
20.0 0.00 0.00 100.00 9.21 1 min 7.65 7.45 0.0508 7.65 24.86
14.0 0.00 0.00 100.00 9.22| 2mins 7.50 7.30 0.0358 7.50 2438
10.0 0.00 0.00 100.00 924 | Smins 7.40 7.20 0.0227 7.40 24.05
6.3 0.00 0.00 100.00 9.28 | 8mins 7.25 7.05 0.0180 7.25 23.56
5.0 0.00 0.00 100.00 935 15 mins 7.00 6.80 0.0132 7.00 2275
2.0 0.34 0.68 99.32 9.50 | 30 mins 6.58 6.38 0.0083 6.58 21.39
1.180 148 2.92 96.40 10.20 | 1 hours 6.34 6.14 0.0066 6.34 2061
0.600 3.00 6.00 90.40 11.20 | 2 hours 5.50 5.30 0.0047 5.50 17.88
0.425 3.58 7.16 83.24 13.20 | 4 hours 5.00 4.80 0.0034 5.00 16.25
0.300 6.00 12.00 71.24 15.20 | 6 hours 4.20 4.00 0.0028 4.20 13.65
0.212 6.25 12.50 58.74 9.20 | 24 hours 4.00 3.80 0.0014 4.00 13.00
0.150 6.29 12.58 46.16 Lab. Hef. + Z 2609/09
0.063 10.27 20.54 25.62 CLAY 14 % Date Tested © 11.09.2009
TOTAL 37.19 SILT 12 % Tested By * Amir / Safri
Borehole/ Sample No. : A[WS - 1 SAND 73 % Weight of Sample (gm) 50.00
Depth (m ) 2.00 - 3.30 GRAVEL 1 %
PARTICLE SIZE DISTRIBUTION IN SOIL "
100.00 e e
£ 70.00 ! 1 ) A 21 | g1 ! 051 G i Y S 0 1
560‘00 I 1l 1| SN I i | SN AR :,-' L SN 1 S
b2 7Y T J 0 A A 0 0 N 0 1 I .',’. 100 11 I 0 L L1 1 ) I W A B
g 30.00 ! b pe) L ! iEd 1. .,e.". L] = 0
20.00 U I AR | .._4.__9_0—4 o diil |} L A L O
10.00 B v e e S ST A 21 3 R SRS B RN il W0 A
0.00
0.0001 0.0010 0.0100 0.1000 1.0000 10.0000
DIAMETER (mm)
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Z-DSAC LABORATORIES (orrasasso

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client g NAHRIM
Contractor : MULTICALL CARD (M) SDN. BHD.
Project £

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained Pazsing Time Elapsed |Hydrometer| RhCm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than‘ D
mm (gm) % % 8.20 Rh D (mm) Reading K%
37.5 0.00 0.00 100.00 8.30 | 30secs 9.63 9.43 0.0698 9.63 31.30
20.0 0.00 0.00 100.00 8.31 1 min 8.50 8.30 0.0501 8.50 27.63
14.0 0.00 0.00 100.00 8.32| 2mins 7.00 6.80 0.0380 7.00 22.75
10.0 0.00 0.00 100.00 8.34 | 5mins 6.20 6.00 0.0230 6.20 20.15
6.3 0.00 0.00 100.00 8.38 | 8mins 6.10 5.90 0.0182 6.10 19.83
5.0 0.00 0.00 100.00 8.45 | 15 mins 5.00 4.80 0.0135 5.00 16.25
2.0 0.00 0.00 100.00 8.60 | 30 mins 4.80 460 0.0095 4.80 15.60
1.180 0.14 0.28 99.72 9.30 | 1 hours 4.50 4.30 0.0068 4.50 1463
0.600 0.48 0.92 98.80 10.30 | 2 hours 4.00 3.80 0.0048 4.00 13.00
0.425 1.13 2.26 96.54 12.30 | 4 hours 3.25 3.05 0.0034 3.25 156
0.300 3.59 7.18 89.36 14.30 | 6 hours 3.00 2.80 0.0028 3.00 9.75
0.212 6.74 13.48 75.88 8.30 | 24 hours 250 2.30 0.0014 2.50 8.13
0.150 7.23 14.46 61.42 Lab. Ref. + Z 2609/09
0.063 14.96 29.92 31.50 CLAY 10 % Date Tested + 11.09.2009
TOTAL 34.25 SILT 22 % Tested By * Amir [ Safri
Borehole/ Sample No. : MW8 - 2 SAND 68 % Weight of Sample (gm) 50.00
Depth (m) 3.90 - 5.10 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES corse2s5.0

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2 : 1990

Chent 2
Contractor 3

Project

NAHRIM
MULTICALL CARD (M) SDN. BHD.

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh"“Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter [Hydrometer] Than D
mm (gm) % % 8.40 Rh' Di{mm) | Reading K%
375 0.00 0.00 100.00 840 | 30secs 4.20 4.00 0.0743 4.20 13.65
20.0 0.00 0.00 100.00 8.41 1 min 4.15 3.95 0.0526 415 13.49
14.0 0.00 0.00 100.00 842| 2mins 4.00 3.80 0.0372 4.00 13.00
10.0 0.00 0.00 100.00 8.44 5 mins 3.85 3.65 0.0238 385 12.51
6.3 0.00 0.00 100.00 8.48 8 mins 3.55 3.35 0.0187 3.55 11.54
5.0 0.25 0.50 99.50 8.55| 15 mins 325 3.05 0.0137 3.25 10.56
20 1.62 3.24 96.26 870 30 mins 315 295 0.0097 3.15 10.24
1.180 6.69 13.38 B2.88 940 | 1 hours 3.00 2.80 0.0069 3.00 9.75
0.600 12.62 2524 57.64 10.40 | 2 hours 2.50 2.30 0.0049 2.50 8.13
0.425 6.24 12.48 45.16 12.40 | 4 hours 220 2.00 0.0035 2.20 7‘.15
0.300 6.00 12.00 33.16 14.40 | 6 hours 1.95 1.75 0.0028 1.95 6.34
0.212 413 8.26 24.90 8.40 | 24 hours 1.50 1.30 0.0014 1.50 4.88
0.150 228 4.56 20.34 Lab. Ref. L Z 2609/09
0.063 329 6.58 13.76 CLAY 6 % Date Tested 1 11.09.2009
TOTAL 43.12 SILT 8 % Tested By * Amir / Safri
Borehole/ Sample No. : MW10 - 1 SAND 82 % Weight of Sample (gm) 50.00
Depth (m) 1.80 - 2.50 GRAVEL 4 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z“l35\(1 L,‘)\B()RL\T(_)RlES (001144285-D)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990
Client ] NAHRIM .
Contractor £ MULTICALL CARD (M) SDN. BHD.
Project 3 ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained Passing Time Elapsed |Hydrometer] Rh-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm {gm) % % 8.55 Rhb' D (mm) | Reading K%
375 0.00 0.00 100.00 8.55 | 30secs 28.00 27.80 0.0518 28.00 91.00
20.0 0.00 0.00 100.00 8.56 1 min 27.00 26.80 0.0375 27.00 B7.75
14.0 0.00 0.00 100.00 8.57| 2mins 26.00 25.80 0.0270 26.00 84.50
10.0 0.00 0.00 100.00 859 | Smins 2510 24.90 0.0174 2510 81.58
6.3 0.00 0.00 100.00 8.63 | Bmins 24.20 24.00 0.0140 24.20 78.65
5.0 0.00 0.00 100.00 8.70 | 15mins 23.90 23.70 0.0103 2390 77.68
20 0.00 0.00 100.00 8.85| 30mins 2210 21.90 0.0075 2210 ThE3
1.180 0.34 0.68 99.32 9.55 | 1 hours 20.20 20.00 0.0055 20.20 65.65
0.600 0.78 1.56 97.76 10.55 | 2 hours 19.55 19.35 0.0039 18.55 63.54
0.425 0.46 0.92 96.84 12.55 | 4 hours 18.50 18.30 0.0028 18.50 60.13
0.300 0.49 0.98 95.86 14.55 | 6 hours 18.00 17.80 0.0023 18.00 58.50
0.212 0.30 0.60 95.26 8.55 | 24 hours 17.00 16.80 0.0012 17.00 55.25
0.150 0.20 0.40 94.86 Lab. Ref. L 4 2609/09
0.063 1.72 3.44 91.42 CLAY 59 % Date Tested $ 11.09.2009
TOTAL 4.29 SILT 32 % Tested By t Amir / Safri
Borehole/ Sample No. : AW10 - 2 SAND 9 % Weight of Sample (gm) 50.00
Depth (m) 250-3.70 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (or1s2850

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client H NAHRIM
Contractor 3 MULTICALL CARD (M) SDN. BHD.
Project : ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

’ AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
B3 Weight Retained | Passing Time Elapzed |Hydrometer| Rh-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.10 Rh' D (mm) Reading K %
375 0.00 0.00 100.00 810 | 30secs 19.00 18.80 0.0613 18.00 61.75
20.0 0.00 0.00 100.00 8.1 1 min 16.50 16.30 0.0450 16.50 53.63
14.0 0.00 0.00 100.00 8.12 2 mins 15.00 14.80 0.0325 15.00 48.75
10.0 0.00 0.00 100.00 8.14 5 mins 14.00 13.80 0.0209 14.00 45.50
6.3 0.00 0.00 100.00 8.18 | Bmins 13.00 12.80 0.0167 13.00 42.25
50 0.00 0.00 100.00 8.25 | 15 mins 11.08 10.85 0.0125 11.05 35.91
20 0.07 0.14 99.86 8.40 [ 30 mins 10.00 9.80 0.0080 10.00 32.50
1.180 0.25 0.50 98.36 9.10 [ 1 hours 8.00 7.80 0.0065 8.00 26.00
0.600 0.25 0.50 98.86 10.10 | 2 hours 6.50 6.30 0.0047 6.50 2113
0.425 0.15 0.30 98.56 12.10 | 4 hours 5.20 5.00 0.0034 5.20 16.90
0.300 0.24 0.48 98.08 14.10 | & hours 4.00 3.80 0.0028 4.00 13.00
0.212 0.3 0.62 97.46 8.10 | 24 hours 3.00 2.80 0.0014 3.00 9.75
0.150 0.41 0.82 96.64 Lab. Ref. L7 2609/09
0.063 16.82 33.64 63.00 CLAY 13 % Date Tested £11.09.2009
TOTAL 18.50 SILT 50 % Tested By * Amir / Safri
Borehole/ Sample No. : MW10 - 3 SAND 37 % Weight of Sample (gm) 50.00
Depth (m) 3.70 - 4.00 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (otrse:

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client 3
Contractor 1

Project

NAHRIM
MULTICALL CARD (M) SDN. BHD.

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer] Than D
mm (gm) % % 8.35 Rh' D (mm) | Reading K%
31.5 0.00 0.00 100.00 8.35| 30secs 2.85 2.65 0.0754 2.85 9.26
20.0 0.00 0.00 100.00 8.36 1 min 2.80 2.60 0.0533 2.80 9.10
14.0 0.00 0.00 100.00 8.37 2 mins 2.50 2.30 0.0378 2.50 8.13
10.0 0.00 0.00 100.00 8.39 5 mins 2.40 2.20 0.0240 2.40 7.80
6.3 0.00 0.00 100.00 8.43 & mins 2.35 2.15 0.0180 235 7.64
5.0 0.00 0.00 100.00 850 15 mins 2.20 2.00 0.0139 220 7.15
20 0.1 0.22 99.78 8.65 | 30 mins 205 1.85 0.0098 2,05 6.66
1.180 297 5.94 93.84 9.35| 1 hours 1.85 1.65 0.0070 1.85 6.01
0.600 12.22 24 44 69.40 10.35 | 2 hours 1.65 1.45 0.0049 1.65 5.36
0.425 9.19 18.38 51.02 12.35 | 4 hours 1.50 1.30 0.0035 1.50 4.88
0.300 9.07 18.14 32.88 14.35 | & hours 1.30 1.10 0.0029 1.30 4.23
0.212 5.93 11.86 21.02 8.35 | 24 hours 1.20 1.00 0.0014 1.20 3.90
0.150 227 4.54 16.48 Lab. Ref. * Z 2609/09
0.063 3.59 7.18 9.30 CLAY 4 % Date Tested + 11.09.2009
TOTAL 45,35 SILT 5 % Tested By + Amir / Safri
Borehole/ Sample No. : MW10 - 4 SAND 91 % Weight of Sample (gm) 50.00
Depth (m) 4.00 - 5.90 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (or1s2850

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client H NAHRIM
Contractor 3 MULTICALL CARD (M) SDN. BHD.
Project : ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

’ AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
B3 Weight Retained | Passing Time Elapzed |Hydrometer| Rh-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.10 Rh' D (mm) Reading K %
375 0.00 0.00 100.00 810 | 30secs 19.00 18.80 0.0613 18.00 61.75
20.0 0.00 0.00 100.00 8.1 1 min 16.50 16.30 0.0450 16.50 53.63
14.0 0.00 0.00 100.00 8.12 2 mins 15.00 14.80 0.0325 15.00 48.75
10.0 0.00 0.00 100.00 8.14 5 mins 14.00 13.80 0.0209 14.00 45.50
6.3 0.00 0.00 100.00 8.18 | Bmins 13.00 12.80 0.0167 13.00 42.25
50 0.00 0.00 100.00 8.25 | 15 mins 11.08 10.85 0.0125 11.05 35.91
20 0.07 0.14 99.86 8.40 [ 30 mins 10.00 9.80 0.0080 10.00 32.50
1.180 0.25 0.50 98.36 9.10 [ 1 hours 8.00 7.80 0.0065 8.00 26.00
0.600 0.25 0.50 98.86 10.10 | 2 hours 6.50 6.30 0.0047 6.50 2113
0.425 0.15 0.30 98.56 12.10 | 4 hours 5.20 5.00 0.0034 5.20 16.90
0.300 0.24 0.48 98.08 14.10 | & hours 4.00 3.80 0.0028 4.00 13.00
0.212 0.3 0.62 97.46 8.10 | 24 hours 3.00 2.80 0.0014 3.00 9.75
0.150 0.41 0.82 96.64 Lab. Ref. L7 2609/09
0.063 16.82 33.64 63.00 CLAY 13 % Date Tested £11.09.2009
TOTAL 18.50 SILT 50 % Tested By * Amir / Safri
Borehole/ Sample No. : MW10 - 3 SAND 37 % Weight of Sample (gm) 50.00
Depth (m) 3.70 - 4.00 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (otrse:

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client 3
Contractor 1

Project

NAHRIM
MULTICALL CARD (M) SDN. BHD.

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer] Than D
mm (gm) % % 8.35 Rh' D (mm) | Reading K%
31.5 0.00 0.00 100.00 8.35| 30secs 2.85 2.65 0.0754 2.85 9.26
20.0 0.00 0.00 100.00 8.36 1 min 2.80 2.60 0.0533 2.80 9.10
14.0 0.00 0.00 100.00 8.37 2 mins 2.50 2.30 0.0378 2.50 8.13
10.0 0.00 0.00 100.00 8.39 5 mins 2.40 2.20 0.0240 2.40 7.80
6.3 0.00 0.00 100.00 8.43 & mins 2.35 2.15 0.0180 235 7.64
5.0 0.00 0.00 100.00 850 15 mins 2.20 2.00 0.0139 220 7.15
20 0.1 0.22 99.78 8.65 | 30 mins 205 1.85 0.0098 2,05 6.66
1.180 297 5.94 93.84 9.35| 1 hours 1.85 1.65 0.0070 1.85 6.01
0.600 12.22 24 44 69.40 10.35 | 2 hours 1.65 1.45 0.0049 1.65 5.36
0.425 9.19 18.38 51.02 12.35 | 4 hours 1.50 1.30 0.0035 1.50 4.88
0.300 9.07 18.14 32.88 14.35 | & hours 1.30 1.10 0.0029 1.30 4.23
0.212 5.93 11.86 21.02 8.35 | 24 hours 1.20 1.00 0.0014 1.20 3.90
0.150 227 4.54 16.48 Lab. Ref. * Z 2609/09
0.063 3.59 7.18 9.30 CLAY 4 % Date Tested + 11.09.2009
TOTAL 45,35 SILT 5 % Tested By + Amir / Safri
Borehole/ Sample No. : MW10 - 4 SAND 91 % Weight of Sample (gm) 50.00
Depth (m) 4.00 - 5.90 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (or14sz265.0)

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2 : 1990

Client
Contractor

Project

NAHRIM
MULTICALL CARD (M) SDN. BHD.

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh-Cm | Particle | Medified | % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than'D
mm (gm) % % 8.25 Rh D (mm) | Reading K%
75 0.00 0.00 100.00 8.25 | 30secs 7156 6.95 0.0718 7.15 23.24
20.0 0.00 0.00 100.00 8.26 1 min 6.50 6.30 0.0812 6.50 21.13
14.0 0.00 0.00 100.00 8.27 | 2mins 5.00 5.80 0.0364 6.00 19.50
10.0 0.00 0.00 100.00 8.29 | S5mins 5.20 5.00 0.0233 5.20 16.90
6.3 0.00 0.00 100.00 B8.33| 8Bmins 4.80 460 0.0185 4.80 15.60
50 0.00 0.00 100.00 B8.40 | 15 mins 4.00 3.80 0.0136 4.00 13.00
2.0 0.40 0.80 98.20 8.55 | 30 mins 350 3.30 0.0087 3.50 11.38
1.180 2.88 576 93.44 9.25 | 1 hours 3.00 2,80 0.0069 3.00 9.75
0.600 562 11.24 82.20 10.25 | 2 hours 245 225 0.0049 245 7.96
0.425 3.70 7.40 74.80 12.25 | 4 hours 2.15 1.95 0.0035 215 6,99
0.300 459 9.18 65.62 14.25 | 6 hours 1.80 1.60 0.0028 1.80 5.85
0.212 5.48 10.96 54.66 8.25 | 24 hours 1.50 1.30 0.0014 1.50 4.88
0.150 5.50 11.00 43.66 Lab. Ref. + Z 2609/09
0.063 10.21 20.42 23.24 CLAY 6 % Date Tested © 11.09.2009
TOTAL 38.38 SILT 17 % Tested By * Amir / Safri
Borehole/ Sample No.: MW11 - 1 SAND 76 % Weight of Sample (gm) 50.00
Depth (m) 6.00 - 13.50 GRAVEL 1 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (otasasso)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2 : 1990
Chent ¥ NAHRIM
Contractor z MULTICALL CARD (M) SDN. BHD.
Project H ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh""Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer] Than D
mm {gm) % % 8.20 Rh' D (mm) Reading K %
ars 0.00 0.00 100.00 8.20 | 30 secs 1.58 1.38 0.0764 1.58 5.14
20.0 0.00 0.00 100.00 8.21 1 min 1.55 1.35 0.0540 1.55 5.04
14.0 0.00 0.00 100.00 §.22 2 mins 1.53 1.33 0.0382 1.53 4.87
10.0 0.00 0.00 100.00 8.24 5 mins 1.50 1.30 0.0242 1.50 4.88
6.3 0.00 0.00 100.00 8.28 & mins 1.48 1.28 0.0191 1.48 4.81
5.0 0.00 0.00 100.00 8.35| 15 mins 1.42 1.22 0.0140 1.42 4.62
20 458 9.12 90.88 8.50 [ 30 mins 1.35 115 0.0089 135 4.39
1.180 13.98 27.96 62.92 9.20 | 1 hours 1.25 1.05 0.0070 1.25 4.06
0.600 16.55 33.10 29.82 10.20 | 2 hours 1.00 0.80 0.0050 1.00 3.25
0.425 5.02 10.04 19.78 12.20 | 4 hours 0.85 0.65 0.0035 0.85 2.76
0.300 3.22 6.44 13.34 14.20 | 6 hours 0.60 0.40 0.0029 0.60 +95
0.212 1.88 3.76 .58 8.20 | 24 hours 0.30 0.10 0.0014 0.30 0.98
0.150 0.97 1.94 7.64 Lab. Ref. L7 2609/09
0.063 1.24 2.48 516 CLAY 2 % Date Tested +11.09.2009
TOTAL 47.42 SILT 3 % Tested By * Amir / Safri
Borehole/ Sample No. : MW12 - 1 SAND 86 % Weight of Sample (gm) 50.00
Depth (m) 3.00 - 3.60 GRAVEL 9 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (orracass0

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

NAHRIM
MULTICALL CARD (M) SDN. BHD.

Client 3
Contractor

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS!
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Project :

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained) '
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh-Cm | Particle Modified | % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 945 Rh' D (mm) Reading K%
375 0.00 0.00 100.00 9.45 | 30secs 11.70 11.50 0.0881 11.70 38.03
20.0 0.00 0.00 100.00 946 1 min 11.65 11.45 0.0481 11.65 37.86
14.0 0.00 0.00 100.00 947 | 2mins 11.40 11.20 0.0342 11.40 37.05
10.0 0.00 0.00 100.00 949 | 5mins 11.00 10.80 0.0217 11.00 35.75
6.3 0.00 0.00 100.00 953 | 8mins 10.00 9.80 0.0174 10.00 32.50
5.0 0.56 1.12 98.88 9.60 | 15 mins 9.50 9.30 0.0128 9.50 30.88
20 224 4.48 94.40 9.75 | 30 mins 8.00 7.80 0.0082 8.00 26.00
1.180 3.69 7.38 87.02 10.45 | 1 hours 7.00 6.80 0.0086 7.00 275
0.600 6.44 12.88 7414 11.45 | 2 hours 5.50 5.30 0.0047 5.50 17.88
0.425 373 7.46 66.68 13.45 | 4 hours 4.50 4.30 0.0034 4.50 14.63
0.300 385 7.80 58.78 15.45 | 6 hours 4.00 3.80 0.0028 4.00 13.00
0.212 3.36 6.72 52.06 9.45 | 24 hours 3.50 3.30 0.0014 3.50 11.38
0.150 2.55 510 46.96 Lab. Ref.  Z 2609/09
0.063 4.44 B.88 38.08 CLAY 13 % Date Tested : 11.09.2009
TOTAL 30.96 SILT 25 % Tested By * Amir / Safri
Borehole/ Sample No. : MW12 .2 SAND 56 % Weight of Sample (gm) 50.00
Depth (m) 3.60 - 4.20 GRAVEL 6 %
PARTICLE SIZE DISTRIBUTION IN SOIL
100.00 —
90.00 1 UL L T 100 T | 1 - 45 O U 1
80.00 B e A | Ll gk == E Al
= 70.00 LRl Ll _._'. SR L
660'00 SRE 2830 SR 7« IR L1 |1 .
% 5000 ! - | 1 '..‘.. d-b b (S B2
U‘E 40.00 =il Bt = PR |
o 30.00 o o t
20.00 > gat
10.00 - =
0.00
0.0001 0.0010 0.0100 0.1000 1.0000 10.0000
DIAMETER (mm)

194



Z-DSAC LABORATORIES w2850,

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE
BS 1377 : Part 2: 1990

Client : NAHRIM
Contractor i MULTICALL CARD (M) SDN. BHD.
Project 3 ANALYSIS 5AIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

t AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer] Rh*Cm | Particle Maodified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm {gm) % % 9.30 Rh' D (mm) Reading K%
a7.5 0.00 0.00 100.00 9.30 | 30 secs 4.55 4.35 0.0741 4.55 14.79
200 0.00 0.00 100.00 9.31 1 min 4.50 4.30 0.0524 4.50 14.63
14.0 0.00 0.00 100.00 9.32 | 2mins 4.35 415 0.0371 4.35 14.14
10.0 0.00 0.00 100.00 9.34 | Smins 4.30 4.10 0.0235 4.30 13.98
6.3 0.00 0.00 100.00 9.38| 8mins 415 3.95 0.0186 4.15 13.49
50 0.39 0.78 99.22 9.45 | 15 mins 4.00 3.80 0.0136 4.00 13.00
20 258 516 94.06 9.60 | 30 mins 3.85 3.65 0.0086 3.85 12.51
1.180 7.15 14.30 79.76 10.30 | 1 hours 3.30 3.10 0.0068 3.30 10.73
0.600 13.00 26.00 53.76 11.30 | 2 hours 3.05 2.85 0.0049 3.08 9.91
0.425 6.44 12.88 40.88 13.30 | 4 hours 2.85 2.65 0.0034 2.85 9.26
0.300 538 10.76 30.12 15.30 | 6 hours 2.55 2.35 0.0028 2.55 8.29
0.212 3.36 6.72 23.40 9.30 | 24 hours 2.00 1.80 0.0014 2.00 6.50
0.150 2.0 4.02 19.38 Lab. Ref. 4 2609/09
0.063 227 4.54 14.84 CLAY 8 % Date Tested + 11.09.2009
TOTAL 42.58 SILT 7 % Tested By * Amir / Safri
Borehole/ Sample No. : MW12 -3 SAND 79 % Weight of Sample (gm) 50.00
Depth (m) 4.20 - 5.00 GRAVEL 6 %

PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (orrszss

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client 5 NAHRIM
Contractor g MULTICALL CARD (M) SDN. BHD.
Project H ANALYSIS SATZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

] AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh**Cm | Particle | Modified | % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.45 i D ({mm) | Reading K%
375 0.00 0.00 100.00 8.45| 30secs 1.88 168 0.0762 1.88 6.1
200 0.00 0.00 100.00 8.46 1 min 1.80 1.60 0.0539 1.80 5.85
14.0 0.00 0.00 100.00 8.47 | 2mins 1.55 1.35 0.0382 1.55 5.04
10.0 0.00 0.00 100.00 8.49 | 5mins 1.34 1.14 0.0242 1.34 4.36
6.3 0.00 0.00 100.00 8.53 | 8mins 1.15 0.95 0.0192 1.15 3.74
5.0 2.40 4.80 95.20 B8.60 | 15mins 1.10 0.90 0.0140 1.10 a.58
20 3.80 7.60 87.60 8.75| 30 mins 1.05 0.85 0.0089 1.05 £
1.180 5.89 11.78 75.82 9.45| 1 hours 1.00 0.80 0.0070 1.00 325
0.600 B.60 17.20 58.62 10.45 | 2 hours 0.95 0.75 0.0050 0.85 Fo09
0.425 475 9.50 48.12 12.45| 4 hours 0.80 0.60 0.0035 0.80 2,60
0.300 5.46 10.92 38.20 14.45 | 6 hours 0.65 0.45 0.0029 0.65 21
0.212 553 11.06 2714 B8.45 | 24 hours 0.50 0.30 0.0014 0.50 1.63
0.150 4.51 9.02 18.12 Lab. Ref. : Z 2609/09 '
0.063 5.99 11.98 6.14 CLAY 2 % Date Tested + 11.09.2009
TOTAL 46.93 SILT 4 % Tested By * Amir / Safri
Borehole/ Sample No. : A[W13 - 1 SAND 82 % Weight of Sample (gm) 50.00
Depth (m) 3.00 - 6.00 GRAVEL 12 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (or1aszss0

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE
BS 1377 : Part 2: 1990

Client : NAHRIM
Contractor i MULTICALL CARD (M) SDN. BHD. 4
Project i ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh-Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 9.40 Rh' D (mm) Reading K %
375 0.00 0.00 100.00 9.40 [ 30secs 2.80 2.40 0.0756 2.60 8.45
20.0 0.00 0.00 100.00 9.41 1 min 2.50 2.30 0.0535 2.50 8.13
14.0 0.00 0.00 100.00 9.42 2 mins 245 225 0.0379 2.45 7.96
10.0 0.00 0.00 100.00 9.44 [ Smins 240 2.20 0.0240 2.40 7.80
6.3 0.00 0.00 100.00 9.48 [ 8mins 235 215 0.0190 2.35 7.64
5.0 0.00 0.00 100.00 9.55 | 15mins 230 210 0.0138 2.30 7.48
20 0.25 0.50 98.50 9.70 [ 30 mins 200 1.80 0.0088 2.00 6.50
1.180 1.77 3.54 95.96 10.40 | 1 hours 1.85 165 0.0070 1.85 01
0.600 923 18.46 77.50 11.40 | 2 hours 1.70 1.50 0.0049 1.70 553
0.425 6.46 12.92 64.58 13.40 | 4 hours 1.45 125 0.0035 1.45 4.71
0.300 7.36 14.72 49.86 1540 | 6 hours 1.30 110 0.0029 1.30 4.23
0.212 7.27 14.54 35,32 9.40 [ 24 hours 1.00 0.80 0.0014 1.00 325
0.150 6.02 12.04 23.28 Lab. Ref. L7 2609/09
0.063 7.23 14.46 8.82 CLAY 4 % Date Tested £ 11.09.2009
TOTAL 45.59 SILT 5 % Tested By t Amir / Safri
Borehole/ Sample No. : A[W25 - | SAND 91 % Weight of Sample (gm) 50.00
Depth (m) 12.00 - 12.50 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES @orrszsso)

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client
Contractor

Project

NAHRIM
MULTICALL CARD (M) SDN. BHD.

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'“Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer] Than D
mm (gm) % % 8.15 Rh' D (mm) Reading K %
ars 0.00 0.00 100.00 8.15 | 30secs 12.70 12.50 0.0672 12.70 4128
20.0 0.00 0.00 100.00 8.16 1 min 11.00 10.80 0.0486 11.00 3575
14.0 0.00 0.00 100.00 817 | 2mins 10.00 9.80 0.0348 10.00 32.50
10.0 0.00 0.00 100.00 819 | 5mins 9.00 8.80 0.0223 9.00 29.25
6.3 0.00 0.00 100.00 B8.23| 8mins 8.00 7.80 0.0178 8.00 2é.00
5.0 1.28 2.56 a7.44 B8.30 | 15 mins 7.00 6.80 0.0132 7.00 22.75
2.0 0.56 1.12 96.32 845 30 mins 6.00 5.80 0.0084 6.00 18.50
1.180 0.57 1.14 95.18 9.15 | 1 hours 5.25 5.05 0.0067 5.25 17.06
0.600 1.47 2.94 92.24 10.15 | 2 hours 3.80 3.60 0.0048 3.80 12.35
0.425 1.42 2.24 90.00 1215 | 4 hours 285 2.65 0.0034 2.85 9.26
0.300 1.54 3.08 §6.92 14.15 | 6 hours 2.50 2.30 0.0028 2.50 813
0.212 1.87 .74 83.18 8.15 | 24 hours 2.00 1.80 0.0014 2.00 6.50
0.150 2.80 5.60 77.58 Lab. Ref. * 7 260909
0.063 18.11 36.22 41.36 CLAY 8 % Date Tested 2 09,09.2009
TOTAL 29.32 SILT 33 % Tested By * Amir / Safri
Borehole/ Sample No. : MW13 - 2 SAND 55 % Weight of Sample (gm) 50.00
Depth (m) 6.00 - 9.00 GRAVEL 4 % ».
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES ot14285.0)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Scil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE
BS 1377 : Part 2: 1990

Chient : NAHRIM
Contractor 3 MULTICALL CARD (M) SDN. BHD.
Project H ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI
S AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA
Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.30 Rh' D {mm) Reading K %,
375 0.00 0.00 100.00 8.30| 30secs 15.00 14.80 0.0651 15.00 48,75
20.0 0.00 0.00 100.00 8.31 1 min 14,00 13.80 0.0467 14.00 45.50
14.0 0.00 0.00 100.00 8.32 2 mins 13.00 12.80 0.0335 13.00 42.25
10.0 0.00 0.00 100.00 8.34 5 mins 11.00 10.80 0.0217 11.00 3575
6.3 0.00 0.00 100.00 8.38 & mins 10.00 9.80 0.0174 10.00 32.50
5.0 0.00 0.00 100.00 8.45( 15 mins 8.00 7.80 0.0130 8.00 26.00
2.0 0.00 0.00 100.00 8.60 [ 30 mins 715 6.95 0.0093 7.15 23.24
1.180 0.09 0.18 99.82 9.30 [ 1 hours 6.00 5.80 0.0067 6.00 19.50
0.600 0.20 0.40 99.42 10.30 | 2 hours 5.50 5.30 0.0047 5.50 17.88
0.425 0.12 0.24 99.18 1230 | 4 hours 4.85 4.65 0.0034 4.85 15,76
0.300 0.29 0.58 98.60 14.30 | & hours 425 4.05 0.0028 4.25 13.81
0.212 1.66 3.32 95.28 8.30 | 24 hours 4.00 3.80 0.0014 4.00 13.00
0.150 4.94 9.88 85.40 Lab. Ref. : Z 2609/09
0.063 18.24 36.48 48.92 CLAY 14 % Date Tested - 09.09.2009
TOTAL 25.54 SILT 35 % Tested By * Amir / Safri
Borehole/ Sample No. : AW 14 - 1 SAND 51 % Weight of Sample (gm) 50.00 )
Depth (m) 2.60 - 3.20 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES ot14285.0)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Chient i NAHRIM
Contractor : MULTICALL CARD (M) SDN. BHD.
Project 1 ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh-Cm | Particle | Modified | % Finer
Sieve Retained Time Reading =Rh |Diameter [Hydrometer| Than D
mm (gm) % % 9.15 Rh' D (mm) Reading K%
375 0.00 0.00 100.00 9.15 | 30secs 0.78 0.58 0.0770 0.78 2.54
20.0 0.00 0.00 100.00 9.18 1 min 0.76 0.56 0.0545 0.76 247
14.0 0.00 0.00 100.00 9.17 | 2mins 0.74 0.54 0.0385 0.74 241
10.0 0.00 0.00 100.00 9.19 | 5mins 0.72 0.52 0.0244 0.72 234
6.3 0.00 0.00 100.00 9.23 | 8mins 0.70 0.50 0.0183 0.70 2.28
5.0 0.00 0.00 100.00 9.30 | 15 mins 085 0.45 0.0141 0.65 2.1
2.0 0.53 1.06 98.94 9.45 | 30 mins 063 043 0.0100 0.63 2.05
1.180 272 544 93.50 10,15 | 1 hours 0.61 0.41 0.0070 0.61 1.98
0.600 819 16.38 77.12 11.15 | 2 hours 0.58 0.38 0.0050 0.58 1.89
0.425 B8.78 17.56 59.56 13.15| 4 hours 0.55 0.35 0.0035 0.55 1.79
0.300 13.34 26.68 32.88 1515 | 6 hours 0.45 0.25 0.0028 0.45 46
0.212 10.21 20.42 12.46 9.15 | 24 hours 0.40 0.20 0.0014 0.40 1.30
0.150 348 6.82 5.54 Lab. Ref. 1 Z 2609/09
0.063 1.48 2.96 2.58 CLAY % Date Tested + 11.09.2009
TOTAL 48.71 SILT 2 % Tested By * Amir / Safri
Borehole/ Sample No. : AMW14 - 2 SAND 96 % Weight of Sample (gm) 50.00
Depth (m) 4.50 - 5.20 GRAVEL 1 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES os1a:

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990 d

Client § NAHRIM
Contractor H MULTICALL CARD (M) SDN. BHD.
Project 1 ANALYSIS SATZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

A AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh-Cm | Particle | Modified | % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm {gm} % % 9.35 Rh' D {mm) Reading K%
3r.s 0.00 0.00 100.00 935 | 30secs 0.42 0.22 0.0773 0.42 ™37
20.0 0.00 0.00 100.00 9.36 1 min 0.40 0.20 0.0547 0.40 1.30
14.0 0.00 0.00 100.00 937 | 2mins 0.38 0.18 0.0387 0.38 1.24
10.0 0.00 0.00 100.00 9.39 | 5mins 0.36 0.16 0.0245 0.36 17
6.3 0.00 0.00 100.00 9.43 | 8mins 0.34 0.14 0.0193 0.34 1.11
50 0.20 0.40 98.60 9.50 | 15 mins 0.32 0.12 0.0141 0.32 1.04
20 3.76 7.52 92.08 9.65 | 30 mins 0.30 0.10 0.0100 0.30 0.98
1.180 16.34 32.68 58.40 10.35 | 1 hours 0.28 0.08 0.0071 0.28 0.91
0.600 18.93 39.86 19.54 11.35| 2 hours 0.25 0.05 0.0050 0.25 081
0.425 517 10.34 9.20 13.35| 4 hours 0.23 0.03 0.0035 0.23 0.75
0.300 237 474 4.46 15.35 | 6 hours 0.21 0.01 0.0029 0.21 0.68
0.212 0.79 1.58 2.88 9.35 | 24 hours 0.20 0.00 0.0014 0.20 0.65
0.150 0.39 078 210 Lab. Ref. L Z 260909
0.063 0.38 0.72 1.38 CLAY 1 % Date Tested * 11.09.2009
TOTAL 49.31 SILT 0 % Tested By * Amir / Safri
Borehole/ Sample No. : AM[W15 - 1 SAND 91 % Weight of Sample (gm) 50.00
Depth (m) 5.00 - 7.30 GRAVEL 8 % _
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (oraezs50)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Sail, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client 3
Contractor 3

Project :

NAHRIM

MULTICALL CARD (M) SDN. BHD.

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed [Hydrometer| Rh'-Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.20 Rh' D (mm) | Reading K%
375 0.00 0.00 100.00 8.20 | 30secs 11.90 11.70 0.0679 11.90 38.68
20.0 0.00 0.00 100.00 8.21 1 min 11.00 10.80 0.0486 11.00 35.75
14.0 0.00 0.00 100.00 8.22 2 mins 10.20 10.00 0.0347 10.20 3315
10.0 0.00 0.00 100.00 8.24| Smins 9.00 B8.80 0.0223 9.00 28.25
6.3 0.00 0.00 100.00 8.28 & mins B.35 B8.15 0.0177 8.35 27.14
50 249 4.98 95.02 8.35| 15mins 7.85 7.65 0.0130 7.85 25.51
20 1.60 3.20 91.82 8.50 | 30 mins 7.25 7.05 0.0083 7.25 23.56
1.180 33 6.62 85.20 9.20 | 1 hours 7.00 6.80 0.0066 7.00 22.75
0.600 342 6.84 78.36 10.20 | 2 hours 6.50 6.30 0.0047 6.50 21.13
0.425 1.78 3.56 74.80 1220 | 4 hours 6.35 6.15 0.0033 6.35 20.64
0.300 2.44 4.88 69.92 14,20 | 6 hours 6.00 5.80 0.0027 6.00 19.50
0.212 3.85 7.70 6222 8.20 | 24 hours 5.50 5.30 0.0014 5.50 17.88
0.150 4.05 8.10 54.12 Lab. Rel_'.  Z 2609/09
0.063 7.69 15.38 38.74 CLAY 20 % Date Tested £ 09.09.2009
TOTAL 30.63 SILT 19 % Tested By + Amir / Safri
Borehole/ Sample No. : MW16 - 1 SAND 53 % Weight of Sample (gm) 50.00 ,
Depth (m) 1,00 - 3.00 GRAVEL 8 % &
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES «

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client H NAHRIM
Contractor 3 MULTICALL CARD (M) SDN. BHD.
Project i ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained) -
BS Weight Retained | Passing Time Elapsed [Hydrometer| Rh-Cm | Particle | Modified | % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer] Than D
mm (gm) % % 9.05 Rh' D (mm) Reading K%
37.5 0.00 0.00 100.00 9.05| 30secs 30.00 29.80 0.0485 30.00 97.50
20.0 0.00 0.00 100.00 9.06 1 min 29.00 28.80 0.0358 29.00 94.25
14.0 0.00 0.00 100.00 9.07 2 mins 28.00 27.80 0.0259 28.00 91.00
10.0 0.00 0.00 100.00 9.09| Smins 25.80 2560 0.0172 25.80 83.85
6.3 0.00 0.00 100.00 9.13 8 mins 25.50 25.30 0.0137 25.50 82.88
5.0 0.00 0.00 100.00 9.20| 15mins 24.60 24.40 0.0102 2460 79.95
2.0 0.15 0.30 99.70 9.35 | 30 mins 2330 23.10 0.0074 23.30 75.73
1.180 0.04 0.08 99.62 10.05 | 1 hours 22.40 22.20 0.0053 22.40 72.80
0.600 0.06 0.12 99.50 11.05 | 2 hours 2010 19.90 0.0039 20.10 65,33
0.425 0.04 0.08 99.42 13.05 | 4 hours 18.50 18.30 0.0028 18.50 60.13
0.300 0.03 0.06 98.36 15.05 | 6 hours 17.10 16.90 0.0024 17.10 55.58
0.212 0.05 0.10 99.26 9.05 | 24 hours 16.50 16.30 0.0012 16.50 53,63
0.150 0.06 0.12 99.14 Lab. Ref. L Z 2609/09
0.063 0.37 0.74 98.40 CLAY 56 % Date Tested 1 11.09.2009
TOTAL 0.80 SILT 42 % Tested By * Amir / Safri
Borehole/ Sample No. : MW16 -2 SAND 2 % Weight of Sample (gm) 50.00.
Depth (m) 3.00 - 6.00 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES cotss2850

CIDB MALAYSIA No. 1991102-5L054181

Site Investigation - Sil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client ¥ NAHRIM
Contractor H MULTICALL CARD (M) SDN. BHD.
Project : ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh"Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm {gm) % % 9.10 Rh' D (mm) Reading K %
375 0.00 0.00 100.00 210 | 30secs 20.80 29.60 0.0497 20.80 96.85
200 0.00 0.00 100.00 2.1 1 min 28.85 28.65 0.0360 28.85 93.76
14.0 0.00 0.00 100.00 8.12 2 mins 27.50 27.30 0.0262 27.50 89.38
10.0 0.00 0.00 100.00 9.14 5 mins 26.20 26.00 0.0170 26.20 85.15
6.3 0.00 0.00 100.00 9.18 & mins 25.80 25.60 0.0136 25.80 83.85
5.0 0.00 0.00 100.00 9.25| 15mins 25.50 25.30 0.0100 25.50 B2.88
2.0 0.00 0.00 100.00 9.40 | 30 mins 24.60 24.40 0.0072 2460 79.95
1.180 0.02 0.04 99.96 10.10 | 1 hours 23.30 2310 0.0052 23.30 75.73
0.600 0.07 0.14 99.82 11.10 | 2 hours 22.40 22.20 0.0037 22.40 72.80
0.425 0.04 0.08 99.74 13.10 | 4 hours 20.10 19.90 0.0027 20.10 65.33
0.300 0.05 0.10 99.64 15.10 | 6 hours 19.00 18.80 0.0023 19.00 61.75
0.212 0.08 0.10 09.54 9.10 | 24 hours 17.10 16.90 0.0012 17.10 55.58
0150 0.08 0.12 99.42 Lab. Ref. t Z 2609/09
0.063 0.46 0.92 98.50 CLAY 62 % Date Tested + 11.09.2009
TOTAL 0.75 SILT 37 % Tested By : Amir / Safri
Borehole/ Sample No. : AMW16 - 3 SAND 1 % Weight of Sample (gm) 50.00°
Depth (m) 6.00 - 13.00 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTICON IN SOIL
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Z-DSAC LABORATORIES or1es2:

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client
Contractor

NAHRIM
MULTICALL CARD (M) SDN. BHD.

Project 3 ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]
4 AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh""Cm | Particle | Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |[Hydrometer| Than D
mm {gm) % % 8.05 Rh' D {mm) Reading K%
375 0.00 0.00 100.00 8.05 | 30secs 5.89 5.69 0.0730 5.89 15814
20.0 0.00 0.00 100.00 8.06 1 min 5.80 5.60 0.0518 5.80 18.85
14.0 0.00 0.00 100.00 8.07 | 2mins 575 5.55 0.0365 5.75 18.69
10.0 0.00 0.00 100.00 8.09 5 mins 5.50 5.30 0.0232 5.50 17.88
6.3 0.00 0.00 100.00 8.13 8 mins 525 5.08 0.0184 5.25 17.06
5.0 0.39 0.78 99.22 8.20| 15mins 5.10 4.80 0.0134 5.10 16.58
2.0 4.43 8.86 90.36 8.35 | 30 mins 4.50 4.30 0.0086 4.50 14.63
1.180 6.25 12.50 77.86 9.05| 1 hours 370 3.50 0.0068 3.70 12.03
0.600 T.13 14.26 63.60 10.05 | 2 hours 325 3.05 0.0048 3.25 10.56
0.425 4.80 9.60 54.00 12,05 | 4 hours 2.80 2.60 0.0034 2.80 9.10
0.300 5.73 11.46 42.54 14.05 | & hours 2.50 2.30 0.0028 2.50 B.13
0.212 4.88 9.76 32.78 8.05 | 24 hours 2.25 2.05 0.0014 225 T3
0.150 3.25 6.50 26.28 Lab. Ref. L Z 2609/09
0.063 3.56 T.12 19.16 CLAY 8 % Date Tested 1 09.09.2009
TOTAL 40.42 SILT 11 % Tested By : Amir / Safri
Borehole/ Sample No. : MW17 - 1 SAND i % Weight of Sample (gm) 50.00
Depth(m) 1.20 - 4.50 GRAVEL 10 % a!
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (o1

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE »
BS 1377 : Part 2: 1990
Client ;i NAHRIM
Contractor : MULTICALL CARD (M) SDN. BHD. .
Project % ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

| Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
| BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh"“Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer]| Than D
mm (gm) % % 8.05 Rh D (mm) Reading K%
37.5 0.00 0.00 100.00 8.06| 30secs 7.85 7.65 0.0713 7.85 25.51
20.0 0.00 0.00 100.00 8.08 1 min 7.80 7.60 0.0505 7.80 25.35
14.0 0.00 0.00 100.00 807 | 2mins 7.50 7.30 0.0358 7.50 2438
10.0 0.00 0.00 100.00 B8.09| 5mins 6.80 5.60 0.0228 6.80 2210
6.3 0.00 0.00 100.00 813 | 8mins 6.00 5.80 0.0182 6.00 19.50
5.0 0.25 0.50 99.50 8.20 | 15 mins 510 4.90 0.0134 510 16.58
20 369 7.38 92.12 B8.35 | 30 mins 480 4.60 0.0095 4.80 15.60
1.180 9.83 19.86 72.26 9.05 | 1 hours 4.40 4.20 0.0068 4.40 14.30
0.600 11.70 23.40 48.86 10.05 | 2 hours 3.20 3.00 0.0048 3.20 10.40
0.425 3.65 7.30 41.56 12.05 | 4 hours 220 2.00 0.0035 2.20 7.15
0.300 2.46 4.92 36.64 14.05 | & hours 1.85 1.65 0.0028 1.85 6.01
0.212 2.22 4.44 32.20 8.05 [ 24 hours 1.50 1.30 0.0014 1.50 4.88
0.150 1.39 2.78 29.42 Lab. Ref. & 2609/09
0.063 1.85 3.70 25.72 CLAY 6 % Date Tested ¢ 11.09.2009
TOTAL 37.14 SILT 20 % Tested By * Amir / Safri
Borehole/ Sample No. : MW18 - 1 SAND 66 % Weight of Sample (gm) 50.00
Depth (m) 4.80 - 6.00 GRAVEL 8 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (o114s2s5.0)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Scil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client : NAHRIM
Contractor . MULTICALL CARD (M) SDN. BHD.
Project 3 ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer] Rh*-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.00 Rb' D (mm) Reading K%
37.5 0.00 0.00 100.00 8.00 | 30secs 320 3.00 0.0751 3.20 10.40
20.0 0.00 0.00 100.00 8.01 1 min 315 295 0.0532 3.15 10.24
14.0 0.00 0.00 100.00 8.02 2 mins 3.08 2.88 0.0376 3.08 10.01
10.0 0.00 0.00 100.00 8.04 5 mins 3.058 285 0.0238 3.05 9.91
6.3 0.00 0.00 100.00 8.08 8 mins 3.0z 2.82 0.0188 3.02 §,82
5.0 0.00 0.00 100.00 815 15mins 3.00 2.80 0.0137 3.00 9.75
2.0 0.22 0.44 99.56 8.30| 30 mins 2.50 2.30 0.0098 2.50 8.13
1.180 4.82 9.64 89.92 9.00 | 1 hours 2.30 2.10 0.0069 2.30 7.48
0.600 14.11 28.22 61.70 10.00 | 2 hours 2.00 1.80 0.0049 2.00 6.50
0.425 871 17.42 44.28 12.00 | 4 hours 1.65 1.45 0.0035 165 5.36
0.300 7.01 14,02 30.26 14.00 | 6 hours 1.25 1.05 0.0029 125 406
0.212 4.04 8.08 2218 8.00 | 24 hours 1.00 0.80 0.0014 1.00 325
0.150 2.66 532 16.86 Lab. Ref. : Z 2609/09
| 0.063 321 6.42 10.44 CLAY 4 % Date Tested ©11.09.2009
| TOTAL 44.78 SILT [ % Tested By * Amir / Safri
Borehole/ Sample No. : A[W19 - 1 SAND 920 % Weight of Sample (gm) 50.00
Depth (m) 1.20 - 6.00 GRAVEL 0 %

PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES o114

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Seil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2 : 1990

Client NAHRIM
Contractor i MULTICALL CARD (M) SDN. BHD.
Project - ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh""Cm | Particle | Modified | % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.10 Rh' D (mm) Reading K%
375 0.00 0.00 100.00 8.10 | 30secs 1.67 147 0.0763 1.67 543
20.0 0.00 0.00 100.00 8.11 1 min 1.60 1.40 0.0540 1.60 5.20
14.0 0.00 0.00 100.00 B8.12 | 2mins 1.55 1.35 0.0382 1.55 5.04
10.0 0.00 0.00 100.00 8.14 | Smins 1.50 1.30 0.0242 1.50 4.88
6.3 0.00 0.00 100.00 8.18 | 8mins 1.45 1.25 0.0191 145 4.7
5.0 0.00 0.00 100.00 8.25 | 15 mins 1.42 1.22 0.0140 1.42 462
2.0 0.06 0.12 99.88 8.40 [ 30 mins 1.35 1.15 0.0099 1.35 4.39
1.180 1.41 2.82 97.06 9.10 | 1 hours 1.20 1.00 0.0070 1.20 3.90
0.600 14.75 29.50 67.56 10.10 | 2 hours 1.15 0.895 0.0050 115 374
0.425 9.05 18.10 48 .46 12.10 | 4 hours 0.85 0.65 0.0035 0.85 2.76
0.300 7.95 15.80 33.56 14.10 | 6 hours 0.70 0.50 0.0029 0.70 228
0.212 5.75 11.50 22.06 8.10 | 24 hours 0.60 0.40 0.0014 0.60 1.95
0.150 403 8.06 14.00 Lab. Ref. + 7 2609/09
0.063 4.26 8.52 5.48 CLAY 2 % Date Tested +09.09.2009
TOTAL 47.26 SILT 3 % Tested By © Amir / Safr1
Borehole/ Sample No. : MW19 - 2 SAND 95 % Weight of Sample (gm) 50.00
Depth (m) 6.00 - 12.00 GRAVEL 0 % .
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES (ortaszes0

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soll, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client 5 NAHRIM *
Contractor : MULTICALL CARD (M) SDN. BHD.
Project : ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EH5A

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'"Cm | Particle | Modified | % Finer
Sieve Retained Time Reading =Rh |Diameter |[Hydrometer] Than D
mm (gm) % % 9.00 Rh* D (mm) Reading K%
375 0.00 0.00 100.00 9.00 | 30secs 7.16 5.95 0.0719 7.15 23.24
20.0 0.00 0.00 100.00 9.01 1 min 7.10 6.90 0.0509 7.10 23.08
14.0 0.00 0.00 100.00 9.02| 2mins 7.05 6.85 0.0360 7.05 2291
10.0 0.00 0.00 100.00 9.04 5 mins 7.00 6.80 0.0228 7.00 22,75
6.3 0.00 0.00 100.00 9.08 | &mins 6.80 6.60 0.0181 6.80 2210
5.0 0.00 0.00 100.00 915 | 15 mins 6.50 6.30 0.0132 6.50 21.13
20 1.05 2.10 87.90 9.30 | 30 mins 6.00 5.80 0.0094 6.00 19.50
1.180 3.56 7.12 90.78 10.00 | 1 hours 5.50 5.30 0.0067 5.50 17.88
0.600 8.64 17.28 73.50 11.00 | 2 hours 4.50 4.30 0.0048 4.50 14.63
0.425 6.60 13.20 60.30 13.00 | 4 hours 3.50 3.30 0.0034 3.50 11.38
0.300 7.23 14.46 45.84 15.00 | & hours 3.00 2.80 0.0028 3.00 8.75
0.212 4.95 9.90 35.94 9.00 | 24 hours 255 235 0.0014 2.55 8.29
0.150 275 5.50 30.44 Lab. Ref. L Z 2609/09
0.063 3.56 712 23.32 CLAY 10 % Date Tested + 11.09.2009
TOTAL 38.34 SILT 13 % Tested By  Amir / Safri
Borehole/ Sample No. : MIW19 - 3 SAND 75 % Weight of Sample (gm) 50.00
Depth (m) 12,00 - 13.50 GRAVEL 2 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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Z-DSAC LABORATORIES wortssasso)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soll, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Client %
Contractor s
Project z

NAHRIM
MULTICALL CARD (M) SDN. BHD. .

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS)
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.50 Rb D {(mm) Reading K%
375 0.00 0.00 100.00 8.50 | 30secs 5.05 4.85 0.0736 5.05 16.41
20.0 0.00 0.00 100.00 8.51 1 min 4.85 4.65 0.0522 4.85 15.76
14.0 0.00 0.00 100.00 8.52| 2Zmins 4.70 4.50 0.0370 4.70 15.28
10.0 0.00 0.00 100.00 854 | Smins 4.55 4.35 0.0234 4.55 14.789
6.3 0.00 0.00 100.00 858 | &mins 4.25 4.05 0.0186 4.25 13.81
5.0 0.00 0.00 100.00 8.65| 15 mins 415 3.85 0.01386 4.15 13.49
20 0.09 0.18 99.82 8.80 | 30 mins 4.00 3.80 0.0096 4.00 13.00
1.180 0.41 0.82 99.00 9.50 [ 1 hours 3.50 3.30 0.0068 3.50 1m38
0.600 1.88 3.76 95.24 10.50 | 2 hours 3.20 3.00 0.0048 3.20 10.40
0.425 2.56 512 90.12 12.50 | 4 hours 3.00 2.80 0.0034 3.00 975
0.300 5.39 10.78 79.34 14.50 | 6 hours 2.50 230 0.0028 2.50 8.13
0.212 7.37 14.74 64.60 8.50 | 24 hours 2.00 1.80 0.0014 2.00 6.50
0.150 6.89 13.78 50.82 Lab. Ref. L7 2609/09
0.063 17.16 34.32 16.50 CLAY 8 % Date Tested +11.09.2009
TOTAL 41.75 SILT 9 % Tested By : Amir / Safri
Borehole/ Sample No. : MW20 - 1 SAND 83 % Weight of Sample (gm) 50.00
Depth (m) 3.80 GRAVEL 0 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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80.00 BRI 4
g 70.00 i == .
) 8000 +——""F 1t T i +—
£ 50.00 .- -4 T T
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& 30.00 AL B
20.00 ] 1 Wi
10.00 BRI = = aai il N
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0.0001 0.0010 0.0100 0.1000 1.0000 10.0000
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Z-DSAC LABORATORIES (or1as2ss0)

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Part 2: 1990

Chent
Contractor

Project

NAHRIM
MULTICALL CARD (M) SDN. BHD.

ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORASI
AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh'-Cm | Particle Modified % Finer
Sieve Retained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.00 Rh D{mm) | Reading K%
375 0.00 0.00 100.00 8.00 | 30secs 0.48 0.28 0.0773 0.48 1.56
20.0 0.00 0.00 100.00 .01 1 min 0.45 0.25 0.0546 0.45 746
14.0 0.00 0.00 100.00 802 2Zmins 0.44 0.24 0.0386 0.44 1.43
10.0 0.00 0.00 100.00 8.04 5 mins 0.42 0.22 0.0244 0.42 1.37
6.3 0.00 0.00 100.00 8.08| EBmins 0.40 0.20 0.0193 0.40 1.30
5.0 0.00 0.00 100.00 8.15| 15mins 0.38 0.18 0.0141 0.38 1.24
20 0.80 1.80 98.20 830 | 30 mins 0.36 0.16 0.0100 0.38 147
1.180 18.38 36.76 61.44 9.00| 1 hours 0.35 0.15 0.0071 0.35 1.14
0.600 2411 48.22 13.22 10.00 | 2 hours 0.33 0.13 0.0050 0.33 1.07
0.425 2.75 5.50 7.72 12,00 | 4 hours 0.3 0.1 0.0035 0.31 1.01
0.300 117 234 538 14.00 | 6 hours 0.30 0.10 0.0029 0.30 0.98
0.212 0.79 1.58 380 B.00 | 24 hours 0.25 0.05 0.0014 0.25 0.81
0.150 0.63 1.26 2.54 Lab. Ref. © Z 2609/09
0.083 0.49 0.98 1.56 CLAY 1 % Date Tested 2 09.09.2009
TOTAL 49.22 SILT 1 % Tested By * Amir / Safri
Borehole/ Sample No. : MW23 - 1 SAND 96 % Weight of Sample (gm) 50.00
Depth (m) 6.00 - 15.00 GRAVEL 2 %
PARTICLE SIZE DISTRIBUTION IN SOIL )
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90.00 - L] A
80.00 - =t Il .'i_
$ 70.00 —- =T e
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Z-DSAC LABORATORIES ortas2ss0

CIDB MALAYSIA No. 1991102-SL054181

Site Investigation - Soil, Asphaltic & Concrete Testing - Chemical Testing - Field Instrumentation

PARTICLE SIZE DISTRIBUTION GRADATION CURVE

BS 1377 : Parr 2: 1990

Client :  NAHRIM
Contractor ¢ MULTICALL CARD (M) SDN. BHD.
Project : ANALYSIS SAIZ BUTIRAN TELAGA PEMONITORAN DAN TELAGA EKSPLORAS]

H AIR BAWAH TANAH DI JENDERAM HILIR, DENGKIL, SELANGOR DARUL EHSA

Sieve analysis (Coarse grained) Hydrometer analysis (Fine grained)
BS Weight Retained | Passing Time Elapsed |Hydrometer| Rh-Cm | Particle | Modified % Finer
Sieve Hetained Time Reading =Rh |Diameter |Hydrometer| Than D
mm (gm) % % 8.25 Rh' D{mm) | Reading K%
375 0.00 0.00 100.00 8.25 | 30secs 9.25 9.05 0.0702 9.25 30.06
20.0 0.00 0.00 100.00 826 1 min 9.15 8.95 0.0487 9.15 29.74
14.0 0.00 0.00 100.00 827 | 2mins B.85 8.65 0.0353 8.85 28.76
10.0 0.00 0.00 100.00 8.29 5 mins 8.55 8.35 0.0224 8.55 27.79
6.3 0.00 0.00 100.00 833| Bmins 8.00 7.80 0.0178 8.00 26.00
5.0 0.00 0.00 100.00 B840 | 15 mins 7.50 7.30 0.0131 7.50 2438
2.0 1147 234 97.66 8.55 | 30mins 7.15 6.95 0.0083 715 23.24
1.180 1.41 2.82 94.84 9.25 | 1 hours 6.00 5.80 0.0067 6.00 19.50
0.600 1.11 222 92.62 10.25 | 2 hours 5.50 5.30 0.0047 5.50 17.88
0.425 0.95 1.80 90.72 1225 | 4 hours 5.25 5.05 0.0034 525 17.06
0.300 3.60 7.20 83.52 14.25 | 6 hours 5.00 4.80 0.0027 5.00 16.25
0.212 B8.28 16.56 66.96 8.25 | 24 hours 4.50 4.30 0.0014 4.50 14.63
0.150 7.97 15.94 51.02 Lab. Ref. ¢ Z 2609/09
0.063 10.40 20.80 30.22 CLAY 16 % Date Tested 1 09.09.2009
TOTAL 34.89 SILT 14 % Tested By * Amir / Safri
Borehole/ Sample No. : MW24 - 1 SAND 68 % Weight of Sample (gm) 50.00
Depth (m) 2.10- 370 GRAVEL 2 %
PARTICLE SIZE DISTRIBUTION IN SOIL
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APPENDIX D

RESULTS OF GROUNDWATER ANALYSIS
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Results of groundwater analysis in study area

__ NEXT STOP.
analysis

TEST CERTIFICATE

REG. NO. : PLW-000610-00004459-10
COMPANY NAME : TOTAL ENVIRONMENTAL SERVICES SDN BHD

PAGE 01 OF 03

ATTENTION TO : EN. HASMAN IBRAHIM / MR WONG

SAMPLE SOURCE : Jenderam Hilir

SAMPLE DESCRIPTION ¢ One (1) no. of Water Sample

SAMPLE MARKING Well No. DW?2

SAMPLING DATE 29 April 2010

RECEIVED DATE 30 April 2010

REPORTED DATE : 07 May 2010
On analysis of the sample(s) submitted, the results) obtained as follows:

NO | PARAMETER METHOD UNIT RESULT

REF. NO.

1 TURBIDITY APHA 21308 NTU 69

] COLOUR APHA 2120B TCU 10

3 H APHA 4500-H B - 5.79

4 CONDUCTIVITY APHA 25108 HSfem 1

5 MANGANESE as Mn APHA - 31208 mg/L 0.702
(] IRON as Fe APHA - 3120B mgL 8.44

] NITRATE NITROGEN as N APHA 4500-NO;™ D mg/L 0.59

] NITRITE NITROGEN as N APHA 4500-NO, B mg/L 0.009
9 TOTAL DISSOLVED $OLIDS APHA 2540C mg/L 73

10 | TOTAL SOLIDS APHA 25408 m/L 92

Il |CHLORIDE a5 C! APHA 4500-CI B mg/L 1.0

12 | AMMONIACAL NITROGEN as N APHA 4500-NH; B&F mg/l 0.7

13 | FLUORIDE as F APHA 4500-F B&D mg/L ND (<0.02)
14 | CARBONATE ALKALINITY as CaCO, APHA 2320B mg/L ND (=0.5)
15 BICARBONATE ALKALINITY as CaCo, APHA 23208 mg/L 37

16 | TOTAL HARDNESS as CaCO4 APHA 2340C mg/L. 30

17 SODIUM as Na APHA - 31208 mg/L 6.61

Opinion and interpretation expressed herein are aunide the sope of SAMM

O
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NEXT STOP
analysis

ting to nature i environment professionally

MICROBIOLOG ENVIRONMENT SULTANCY
TEST CERTIFICATE
REG. NO. : PLW-000610-00004459-10 PAGE 02 OF 03
COMPANY NAME : TOTAL ENVIRONMENTAL SERVICES SDN BHD
NO |PARAMETER METHOD UNIT RESULT
REF, NO,
18 |CALCIUM as Ca APHA - 31208 mg/l. 6.49
19 | POTASSIUM as K APHA - 31208 mg/L 342
20 | ALUMINIUM as Al APHA - 31208 mg/L ND (<0.007)
21 | MAGNESIUM as Mg APHA - 3120B mg/L 2.03
22 |MERCURY as Hg APHA 3112B mg/L ND (<0.0008)
23 | CADMIUM as Cd APHA - 3120B mg/L ND (<0.002)
24 | SELENIUM as Se APHA - 31208 mg/L ND (<0.010)
25 | ARSENICas As In-house No. W68 mg/L ND (<0.001)
26 |LEADasPb APHA - 3120B mg/L ND (<0.010)
27 | CHROMIUM as Cr APHA - 3120B mg/L ND (<0.010)
28 |SILVER as Ag APHA - 3120B mg/L ND (<0.006)
29  |COPPERas Cu APHA - 3120B mg/l ND (<0.004)
30 |ZINCasZn APHA - 3120B mg/L ND (<0.006)
31 | SULPHATE as SO, APHA 4500-50,% mg/L 63.1
32 |SILICA asSiO, APHA 4500-8i0, C mg/l 154
33 | COBALT as Co APHA - 31208 mg/L 0.027
34 |BARIUMas Ba APHA - 3120B mg/L 0.092
35 | STRONTIUM as Sr APHA - 3120B mg/L 0.025
36 |NICKEL as Ni APHA - 31208 mg/L ND (<0.001)
37 | TOTAL PHOSPHORUS as P In-House No. W86 (based on mg/L 0.759
APHA - 3120B)
NOTE:
1. ND - Not Detected;< - Less Than The Minimum Detection Limit Reported
METHOD REFERENCE(S):
1. Standard Methods For The Examination Of Water and Waste Water (1998) 20th Edition, APHA, AWWA, WEF.

|| Opinon and inserprecation expressed herein are outside the swope of SAMM accredication, This repors shall nat be reproduced except in full and prior approval of PERMULAR SDN. BHD. ||
Na 38 Jalan S8822/25 Namansara Tawva 47400 Patalina Tawa Qalanaar Navil Fhoan Malaoeia
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NEXT STOP.
analysis

FOOD

TEST CERTIFICATE

REG. NO. : PLW-000610-00004459-10 PAGE 03 OF 03
COMPANY NAME : TOTAL ENVIRONMENTAL SERVICES SDN BHD

-
MR. LAM KAH CHEN MS. YONG LI PENG
CHEMIST (AM.L.C.) CHEMIST (L.M.L.C.)

IKM NO. A2242/4769/05 IKM NO. L/1734/5632/2009

|| Opinion and inserpresation expresscd hevein ave ontsidde the scape of SAMM accredisasion. This repars shall not be reproduced except in full and prior approval of PERMULAB SDN. BHD. | |
No. 38 .Talan 8§22/25 Namansara Tava 47400 Patalinag Tawa Qalamany NMavil Rhoan Malammia
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APPENDIX E

RESULT OF MICROORGANISM COUNTING
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Results of microorganism analysis in study area

—

Para:SEAD (UM) Laboratory water sample no.:___NAHAM $ /o

Parasitology Report

Remarks: Bolh Giarcia and C'I'tjp’iT-; pen clivm. are not pre e

in the adev a':ﬁswuloli v

Signature:

Name:

Date: Qé!ﬂ’ 20)6

3]
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Para:SEAD (UM) Laboratory water sample no.;___NARRIM

110

Para: SEAD

PARASITES: SOUTH EAST ASIAN DIAGNOSTIC
LABORATORY

Sampling data

Station no: 5w i
| Sampling site: Sungai kangat
Type of water: River water
Date and time collected: 20 /4/2¢cic 10 am
Sampled volume: o L
Turbidity (NTU): -
Other parameters:

| Sender: £n Mohd Khain|
|

i
[ Parasitological Analysis

Concentrated volume: 10 il
| Analysed volume: 0 und
Date and time of analysis: 2l/4/20/0 10am

Analystt  Mchd Redzuan Ahmad Nazie
|

Results

| No of Giardia cysts counted on the slide: 74|
|
i Giardia cysts / liter: 2.9
|
No of Cryptosporidium oocysts counted on the slide: o

)

: Cryptosporidium oocysts / liter: <
|
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Para:SEAD (UM) Laboratory water sample no.;___ MAHEmM 1/1c

Parasitology Report

Remarks: Onl:j Giardic (-3515 were 'Found ( conwentvathen of
in 1he SamPIEd water |

. -'--E‘/
Signature: w
DR YVONNE LIM Al LIAN
PROFESOR MADYA

. JABATAN PARASITOLOG
Name:  Eacuiri peps 5

UNIVERSIT!
50603 KUA

Date:  2¢[t|2010

ta.q cjsis/i,‘ire )
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.

Para:SEAD (UM) Laboratory water sample no.;  MAWEWM 2/10

Form for water sample
‘ SRR ]

Para: SEAD

PARASITES: SOUTH EAST ASIAN DIAGNOSTIC
LABORATORY

Sampling data
Station no: Sw 2
| Sampling site: Sungai Langat
| Type of water: River wpter

Date and time collected: Aof4[ 2oic 10- 30 am

Sampled volume: 10 L |

|
| Turbidity (NTU):
[
| Other parameters; |

Sender: Ein., Mohd Knainsl

|
|
| Parasitological Analysis
i

| Concentrated volume: 10 md ‘
f Analysed volume: ST A

! Date and time of analysis: 2t[/4[2010 10 am

% Analyst:  Wan Hapgtn Wan  lemai |

f

| Results

| No of Giardia cysts counted on the slide: i

| Giardia cysts / liter; O]

' No of Cryptosporidium oocysts counted on the slide: O
|

Cryptosporidium oocysts / liter:
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Para:SEAD (UM) Laboratory water sample no_:_-_‘-'AHITIJ'-'l 2/ic

Parasitology Report

Remarks: C'nl:.j Giardia r,tj'sfs ey e ‘ﬁ:und ((cnw\ﬁa’fmn ef o Q_lf,-isf.(ﬂre)
in Ahe samp led watev .

0
Signature: %&

DR. YWONNE LIMAI LIAN
PROFESOR MADYA
. JABATAN PARASITOLOGI
Name: oo PERUBATAN
UNIVERSITI MALAYA
50803 KUALA LUMPUR

Date:  5¢[4[2010
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Para:SEAD (UM) . Laboratory water sample no.;  MAKHRIM 2/10

Form for water sample

Para: SEAD

|
&

PARASITES: SOUTH EAST ASIAN DIAGNOSTIC
LABORATORY

l Sampling data
|
|

Station no: Well
Sampling site: 5g: kangal
i Type of water: Well water
! Date and time collected: 23 [ 4[>0l 12 pr
‘ Sampled volume: [0 L
! Turbidity (NTU):

| Other parameters:

| Sender: En. Mohd Ehaiil

Parasitological Analysis

Concentrated volume: > rad

Analysed volume: &t
Date and time of analysis: 23 /41200 2 jors

Analyst:  Wan Hagis & Wan lswadl

| Results
|

| No of Giardia cysts counted on the slide: o

]

| Giardia cysts / liter: o

| No of Cryptosporidium oocysts counted on the slide:

Cryptosporidium oocysts / liter:
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APPENDIX F

PHOTO OF THE STUDY AREA
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F.1: Drilling preparation production well construction
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F.2:Pumping test conducted in test well DW 1 and DW 2
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F.3: Monitoring of groundwater level
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F.4; Monitoring of groundwater quality
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F.5: Collecting groundwater sample for water quality analysis
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F.6:Water Intakes and water treatment plant in Jenderam Hilir and Putrajaya
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F.7: Sungai Langat and pond in study area
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F.8: Comparison between the water from the well and the Langat River
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