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I N T R o D U c T I o N Study Area a.nd Sample Collection M ETH ODOLOGY

A total of 29 sediment samples were collected at a depth of 50 cm Sample Preparation
; ; ; ; ; using a hand auger from selected points along the three rivers. The stream sediments were first air-dried and oven dried in a
Heavy metal contamination in river sediments has become a 10 : Sg Lebir (LS1-LS10), 9 :Sg Galas (GS1-GS9), 10 : Sg  furnace at 80°C for 48 hours to ensure complete removal of
major environmental concern due to its persistence in aquatic Kelantan (SK1-SK10). moisture. The samples were then manually ground using a
. . . River Sampling Ma SAMPLING pestle. The powdered samples were then sieved through a 500
environments (Saravanan et al., 2024). Rivers act as major transport versampecing TP (STREAM SEDIMENTS) pm mesh and collected in sampling bags and properly labelled
pathways for land-based pollutants, with reduced flow in ; @ SELTAE [ e
. . . . The stream sediments were first air-dried and oven dried in a
downstream areas leading to the accumulation of heavy metals and oREA furnace at 80°C for 48 hours to ensure complete removal of
g . . ! moisture. The samples were then manually ground using a
increased contamination (Wang et al., 2025). Heavy metals enter pestle and mortar until a fine powder was obtained. The
. . . . . ) dered | h ieved th h a 500 h
river systems through runoff, rainfall, and industrial discharges. PESTION D colloctad i sammiin bags and propery baled |
. q c PROCESS . .
Elements such as iron (Fe), manganese (Mn), zinc (Zn), cadmium T v Digestion
. . . . . N First, each 4.00 g sample was treated with concentrated nitric
(Cd), and n|Cke| (N|) can Or|g|nate from bOth natU ral prOCGSSGS I|ke METALS acid and hydrogen peroxide under controlled heating to achieve
k th . d th . t . t h . ANALYSIS (AAS) complete digestion. The digested solution was filtered and
roc wea erlng an an ropogenIC activities  suc as mlnlng’ = diluted to a final volume of 100 mL using distilled water.

industrial discharge, and agricultural runoff (Hashim, et al. 2014).
These metals can accumulate in aquatic organisms and transfer
through the food chain, posing risks to human health (Zhang et al.,
2019; Sufiani, & Ishak., 2015) While several studies have addressed
water quality in Kelantan's rivers (Abdullah et al., 2020; Hashim et

Heavy Metal Analysis
The concentration of Iron (Fe), Manganese (Mn), Zinc (Zn),
Cadmium (Cd), and Nickel (Ni) in each samples were quantified
in ppm using PerkinElmer PinAAcle 900F Flame Atomic
Absorption Spectrometer (AAS). The data quality was assured
via reagent blanks and standard reference materials.
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al.. 2014). A comprehensive assessment focusing on sediment RESULTS
contamination across major river systems remain limited. This study
aims to address this gap by systematically evaluating the sampe o e o)
concentrations of Fe, Mn, Zn, Cd, and Ni in the stream sediments of SO oa ”
Sg Lebir, Sg Galas, and Sg Kelantan. GS3 420 467 08 00 0.19
GS4 938.00 557 066 002 0.10
GSH 476.70 1342 092 0.02 0.19
1000 (a) c000 (b) GS6 394.80 16.44 2.1 0.03 0.28
GS7 489.50 17.97 121 0.02 0.17
800 20000 Gs8 40200 882 065 001 013
= 600 _ GS9 514.00 18.19 114 002 0.15
g § 90000 39480-  467- 058 - 001 0.10- e Ear
® o 2 Range  g7360 18.19 211 0.03 0.56 e saby
* 20000 Table 1: Concentration of Heavy Metals (Fe, Mn, Zn, Cd, Ni) in .
‘ ‘ ‘ | ‘ | sediment samples from Sg Galas (GS). - Along the Sg Lebir, from upstream
Sampl F M Z Cd Ni
AT I”“ oo 11 l.... PTITTI I o em on__ wm _wn _om  (LS1) to downstream (LS10), the
M2§2MM@%géwwmmmﬂmg §ww%mggggg@gg%gggggggggg LS 476.90 34890 121 0.02 0.58 . .
Location: Sg Lebir (LS),Sg Galas (GS), Sg Kelantan (KA) Location: Sg Lebir (LS),Sg Galas (GS), Sg Kelantan (KA) Ls2 346.20 174.60 1.04 0.01 0.32 Concentratlons Of Mn, Zn, and Nl are
L83 127.70 24.09 1.26 0.01 0.1 h h . th d t t
3.00 (C) 0.05 (d) L34 502.70 250.50 1.45 0.03 0.76 Ig er N e miastream sec |0n,
LS5 665.50 361.60 1.20 0.01 0.54 1 1
o SRS o particularly at LS7, suggesting
_ 2o Ls7 75540 50910 204 004 107 localised mineral sources or possible
%150 B LS8 33230 133.30 123 0.02 0.30 . .
< g o LS9 563.60 0750 170 0.04 0.46 anthropogenlc mputs (Wang et aI.,
1.00 3 LS10 183.40 8422 0.81 002 0.16
050 0.01 ‘ | | | ‘ ‘ ‘ | ‘ ‘ ‘ | ‘ | ‘ I | | ‘ | ‘ Range  127.70- 2409- 081-  001- 011 - 2025) .
| | SR8 — | |n Sg Galas, from upstream at GS9 to
O R BBRLBBRCRNRABRERB I LELRY S EEECEEEY T PR EY PR EEEERELEE RS Table 2: Concentration of Heavy Metals (Fe, Mn, Zn, Cd, Ni) in
“““““““““ ZeOOCODRooEsEEEEEEEg - sediment samples from Sg Galas (Sg Lebir).
Location: SgLebir (LS),Sg Galas (GS), Sg Kelantan (KA) Location: SgLebir (LS).Sg Galas (GS), SgKelantan (KA) KA1 9109 1052 047 0.01 013 downStreaI_‘n at G S 1 ’_ Fe
S 030 concentrations  gradually increase
(e) K8 a0 f63% s o0 015 along the river, with the highest levels
080 KAd 14510 15.19 063 0.01 0.16
~ KAS 14660 914 064 0.01 0.50 found at GS1 and GS4.
£ 060 .
2 o Koo e e 00 020 « Sg Kelantan, where sediment samples
KA7 523.10 16.47 1.50 0.02 0.20
oz KAS 13600 1150 040 0.01 0.10 taken from upstream (KA1 ) to
O B3 BEnBBSENBAEERAERIII823223 KAJ o160 1ot 2.9 002 017
R o g o s e 0w oo . downstream (KA10) show that Fe and
Range 090 83— 03B 0009 0084 Mn concentrations are highest at KAG6

Figure: Distribution of heavy metal concentration for (a) Fe, (b) Mn, (c) Zn, (d) Cd and (e) Ni at Sg Lebir (LS), _ — d KA2
Sg Galas (GS) and Sg Kelantan (KA) Table 3: Concentration of Heavy Metals (Fe, Mn, Zn, Cd, Ni) in sediment an .

samples from Sg Kelantan (KA).
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