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Abstract.

A study of sediment in Engineering and Built Environment Lake Faculty - UKM,
Selangor, Peninsular Malaysia was conducted in January, April, July, and October
2019. The sediment samples were collected randomly from different sampling points
around the lake. Core Sampler (Wild Co® Instruments) was used to collect sediment
samples from the surface down to a depth of 5-7 cm randomly at different locations.
All the sediment samples were sealed in polyethylene bags embedded in ice during
transportation to the laboratory and then dried at 110 °C for 2 h and passed through a
1 mm size test sieve (Endecotts LTD England) to separate the stones, leaves and dead
invertebrates. Six metals i.e. cadmium, chromium, lead, nickel, zinc, and copper were
determined in the sediment. The metals concentration were determined by Inductively
Coupled Plasma Mass Spectrometer (ICP -MS), Perkin Elmer Elan, Model 9000. The
mean metal concentrations in sediment (in micrograms per liter) based on monthly
sampling (in descending order) for Zn,Cu,Cr,Pb,Ni and Cd in sediment were (11.48),
(9.50), (3.72), (3.18), (2.57) and (0.93). The sieved samples were used for physico-
chemical parameters of sediment such as particle size, pH and organic matter that
were determined. Furthermore, pH and organic matter ranged from 6.10 to 8.23 and
from 0.21 to 2.11%, respectively and the texture of the sediment was sandy clay.

Key word: metals concentration. sediment. Engineering and Built Environment Lake
Faculty.
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INTRODUCTION.

Metal contaminants in aquatic ecosystems cause a serious environmental hazard
because of their persistence and toxicity. Toxic metals from various sources namely
discharge of industrial or sewage influents, domestic wastewater, periodic
precipitation contaminated with airborne pollutants, transport, burning of fossil fuels,
and fertilizers containing trace metals could affect fish healthy (Handy, 1994; Jent et
al., 1998; Chaisemartin, 1983). Metals have been used in various human activities
since thousands of years ago and metal pollution in the aquatic environment has been
an issue. Malaysia as a developing country, finds it inevitable avoiding this problem.
The existence of metals concentration in the environment could be of natural causes
or anthropogenic. The natural causes could be weathering; climate changes (wind and
temperature) inflicted on igneous and metamorphic rocks. However the burning of
fossil fuels, mining, melting minerals, industrial wastes, the use of fertilizers and
pesticides in the agriculture are the main contribution of anthropogenic sources
(Kendrick et al. 1992).

In the context of environmental pollution, the existence of metal pollution and
the existence of metal concentration could be categorized into 3 important types; non-
critical, undiluted toxic metals which hardly exist and toxic metal concentrations
which are widely used (Forstner & Wittman. 1992). Unlike organic pollution, toxic
metals could be not eliminated through biodegradable process and the impact of toxic
metals could remain permanently in the environment. In some heavy metals such as
mercury and cadmium, are known to have toxic effect although they have low
concentrations (Forstner & Wittman 1992). Heavy metal concentrations in aquatic
ecosystems are usually monitored by measuring its concentration in water and biota
(Camusso et al. 1995), which generally exist in low levels in water and attain
considerable concentrations in biota (Namminga and Wilhm. 1976). Heavy metals
including both essential and non- essential elements have a particular significance in
ecotoxicology, since they are highly persistent and all have the potential to be toxic to
living organisms (Storelli et al. 2005). Heavy metals do not exist in soluble forms for
a long time in waters; they are present mainly as suspended colloids or are fixed by
organic and mineral substances (Kabata - Pendias and Pendias 2001). In aquatic
ecosystems, sediment contamination by heavy metals is one of the main types of
pollution that may stress the biotic community (Baldantoni et al. 2004).

The objective of this research is to detect the status of the metal concentrations
in sediment of Engineering Lake Faculty - UKM, Selangor, Peninsular Malaysia.

MATERIALS AND METHODS.
Study area.

Engineering and Built Environment Lake Faculty is a man - made freshwater lake at
UKM Campus Bangi. It is geographically located at 02° 55' 30" N and at 101 46' 20"
E. The depth is 1.5 meters. The main source of water was Langat River and rain
water, the drainage was through one drainage pipe to the surrounding areas.
Engineering Lake covers average of 1.8 acres (Personal Communication) (Fig. 1).

Determination of Heavy metals Concentration in Sediments

Core Sampler (Wild Co® Instruments) was used to collect sediment samples from the
surface down to a depth of 5-7 cm randomly at different locations. All the sediment
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samples were sealed in polyethylene bags embedded in ice during transportation to
the laboratory. They were then dried at 110 °C for 2 h and passed through a 1 mm size
test sieve (Endecotts LTD England) to separate the stones, leaves and dead
invertebrates. The sediment was then ground into powder of the particle size less than
63um using a mortar and a pestle. The sieved samples were used for physico-
chemical parameters of sediment such as particle size, pH and organic matter that
were determined according to Avery and Bascomb (1982) and Abdulla (1966). For
trace metal analysis, 250 mg of sediment was digested with a mixture of concentrated
tri- acid HNO3:HCIO4:H,SO4 (10:4:1) at 100 °C in a hot plate (COD Reactor Sastec /
ST-DBMK200-4 Model) for 2 hrs. The cooled residue was dissolved completely by
adding 1ml HCI (35%) and the volume was completed to 25 ml with distilled water in
conical flasks. The solution was filtered by vacuum (Gast / DOA-P504-BN). The
metals concentration were determined by Inductively Coupled Plasma Mass
Spectrometer (ICP -MS), Perkin Elmer Elan, Model 9000.

Statistical analysis.

One —way analysis of variance (ANOVA) was conducted to realize the heavy metal
concentration in sediment among the different months. All data were analysis using
the statistical package SPSS (Version 20).

RESULTS.
Physico-chemical parameters of sediment.

The physico- chemical parameters of Engineering Lake lake sediment such as pH,
organic matter and texture are summarized in Table 1. pH and organic matter ranged
from 6.10 to 8.23 and from 0.21 to 2.11%, respectively and the texture of the
sediment was sandy clay.

Metal concentration in sediment

The metal concentrations in sediment of Engineering Lake are given in Table 2. The
sediment of Engineering Lake contained detectable amounts of heavy metals. Among
the detected heavy metals in sediment, copper had the highest concentration while
cadmium had the lowest concentration. Zinc values recorded the lower value on April
(11.41 pg /g) and the higher value on July (11.57 g /g), and the average was 11.48 +
0.08 g /g. Copper values proved the lower value on January and October (9.48 g /g)
and the higher value on July (9.55 pg /g), and the average was 9.50+ 0.03 ug /g.
Nickel values recorded the lower value on July (2.55 pg /g) and the higher values on
October (2.60 pg /g), and the average was 2.57 + 0.02 pg /g. Chromium values
explained the lower value on July (3.71 pg /g) and the higher value on January and
October (3.73 pg /g), and the average was 3.72+ 0.01 pg /g. Lead values proved the
lower value on July (3.16 pg /g) and the higher value on April, July and October (3.19
Mg /g), and the average was 3.18 + 0.02 pg /g. Cadmium values confirmed the lower
value on July and October (0.91 ug /g) and the higher value on January (0.97 ug /g),
and the average was 0.93+ 0.03ug /g. Sediments samples contained high levels of
metals and the accumulation order was Zn >Cu> Cr>Pb> Ni > Cd.
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DISCUSSION.
Metal concentration in sediment.

The study revealed that the sediment from Engineering Lake contained high
concentrations of heavy metals when compared with their concentration in water.
Sediments act as the most important reservoir or sink of metals and other pollutants in
the aquatic environment (Gupta et al. 2009). Heavy metal concentrations in sediment
can affect the water quality and bioaccumulation of metals in aquatic organisms,
resulting in potential long-term implication on human health and ecosystem
(Fernandes et al. 2007). The sediment quality guideline (SQGs) levels were used to
determine if the concentrations reported are toxic to aquatic life (EPA, 1999)
(Table.2). The comparison of metals with SQGs showed that Cu ,Zn,Pb,Cr and Cd
concentrations were below the TEL values. For these six metals, therefore, toxic
effects would be rarely observed. Variations in levels of metals among sediments may
be explained in terms of the chemical forms of the elements, physico-chemical
characteristics of the sediment (organic matter, clay content, pH, etc.), microbial
activity and the extent of contamination by the local environment. Heavy metal
concentrations in the various matrices of the lake also depend on the geochemical
structure of the lake basin that may consist of heavy metals rich metamorphic rocks.

CONCLUSIONS.

The present results indicate that the heavy metals concentration in sediment are
described in descending order of Zn >Cu> Cr>Pb> Ni > Cd. Moreover, pH and
organic matter ranged from 6.10 to 8.23 and from 0.21 to 2.11%, respectively and the
texture of the sediment was sandy clay.
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Fig. 1. Geographical location of Engineering and Built Environment Faculty Lake -

UKM, Selangor, Peninsular Malaysia.
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Table 1: Monthly averages + standard deviation of sediment parameters of
Engineering Lake, Selangor, Peninsular Malaysia (2019).

Parameter Jan Apr Jul Oct Avr
pH 6.10 7.83 7.98 8.23 7.54+0.97
Organic Matter (%) 211 1.87 1.54 0.21 1.43+0.85

Table 2: Metal concentrations (g /g) in sediment of Engineering Lake, Selangor,
Peninsular Malaysia (2019).

EPA EPA

Metal  Jan Apr Jul Oct Ave guidelines, TEL guidelines,PEL
values (ug/ g) values (ug/ g)

Cd

0.97 0.94 0.91 0.91 0.93+0.03 1.2 9.6

(Mg /9)

cu 9.48 9.50 9.55 9.48 9.50+0.03 34 270

(Mg /9)

Pb 3.19 3.19 3.16 3.19 3.18+0.02 46.7 218

(g /9)

Zn 11.52 1141 11.57 11.43 11.48+0.08 150 410

(Mg /9)

cr 3.73 3.72 3.71 3.73 3.72+0.01 81 370

(Mg /9)

NI 258 256 255 260  257+0.02 - -

(g /9)
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