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ABSTRACT

Water quality assessment is crucial for human and environmental health, but studies often face challenges with 
missing or incomplete data across seasons. This study evaluated the water quality of the Langat River in Selangor, 
Malaysia, during the wet season, focusing on Water Quality Index (WQI), water classification, and trace metal 
concentrations. The WQI model, used by Malaysia’s Department of Environment (DOE), serves as a tool for assessing 
water quality. Water samples were taken from three sites: Kampung Hulu Kuala Pansoon (upstream), Pekan Bt 18 
(midstream), and Nanding (downstream). Results showed significant water quality degradation from upstream to 
downstream, with WQI of 88.01 (Class II) at Kampung Hulu Kuala Pansoon, while both Pekan Bt 18 and Nanding fell 
into Class III with WQI of 76.50 and 71.68, respectively. While Class II indicates clean water, Class III reflects 
slightly polluted conditions based on the National Water Quality Standard (NWQS). Population density and land 
use types were identified as factors in this decline. Trace metal analysis as arsenic, chromium, cadmium, lead, 
aluminum, zinc, and manganese were present downstream. Although most levels were below NWQS limits, 
aluminum at 0.071mg/l exceeded permissible values, and manganese 0.09 mg/l detected to be close to the allowable 
threshold. The small dataset limits accuracy but adds insight to water assessment in wet season. Future studies need 
more sampling locations and hydrological data. In supporting SDG 6, continuous collaboration with state authorities 
aims to prevent degradation, ensure Class IIA compliance, and protect water supplies for Selangor’s Water Treatment 
Plants.
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INTRODUCTION

River connectivity and floodplain interactions can 
significantly influence water quality through various 
biogeochemical processes. Water flowing onto the 
floodplain releases carbon, which provides energy to the 
food chain (McInerney et al. 2023). Rivers act as conduits 
to transfer carbon from land to aquatic bodies and also 

release it into the atmosphere via CO2 degassing (Xu et al. 
2024). Sudden increase in floodplain wetlands and rainfall 
intensity during wet season may disturb the carbon cycle 
and increase the water level. The high rainfall contributes 
to bank erosion and channel instability such as slope failure 
and large volume of debris in the river. In the long run, 
these factors may increase the risk of flooding. It is stated 
by Ching et al. (2015) that the flood events and high amount 
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of rainfall are the key factors affecting the river water 
quality. The Water Quality Index (WQI) is a valuable 
measuring tool for controlling river water pollution and 
ensuring water quality’s sustainability (Pairan et al. 2023; 
Supardi et al. 2023). Nonetheless, these studies have also 
proposed the improvement of WQI through their respective 
research. The WQI determines if river waters are acceptable 
for agriculture, aquaculture, recreation, and residential 
usage.

In Malaysia, surface water is the most accessible but 
most susceptible to pollution from domestic and other 
sources. Malaysian water quality standards require class 
IIA WQI for conventional treatment. Thus, surface water 
must be monitored and assessed carefully to stay in that 
class for domestic use. Malaysian rivers are polluted by 
sewage, discharges from small and medium-sized 
companies without effluent treatment facilities, and land 
removal and earthworks. Langat River in Selangor state is 
one of the main raw water resources for drinking, 
recreational, industrial and agricultural purposes (Ahmed 
et al. 2021). The Langat River is the main river draining 
at a heavily populated area and has been a source of 
hydropower and flood control for half of the state’s 
population for 40 years (Juahir et al. 2011). However, the 
Langat River Basin is also affected by surface water 
contamination. Anthropogenic activities such as 
uncontrolled land clearing, animal husbandry, and domestic 
sewage disposal also fouled the river with suspended solids. 
Continuous development and rapid urbanization along the 
river had altered rainwater-permeable soil surfaces. All the 
associated factors result in deterioration of water quality 
parameters. 

A total of seven (7) water treatment plants (WTP) in 
Selangor namely: (i) Sg Langat, (ii) Bukit Tampoi, (iii) 
Cheras Batu 11, (iv) Salak Tinggi, (v) Sg Pansoon, (vi) Sg 
Serai, and (vii) Sg Lolo attain their raw water supply solely 
from the Langat River. It should be noted that these WTPs 
are at the risk of being temporarily closed if the Langat 
River is contaminated. In fact, such an incident did happen 
on October 8, 2016, when the Langat WTP and Cheras 
WTP were temporarily closed due to foul odours from the 
Semantan River in Pahang (Bernama, 2016). The 
temporary closure of WTP shall result in water supply 
cut-off and the closure of Langat WTP and Cheras WTP 
as aforementioned had caused cut-off in Cheras, Kuala 
Lumpur, and Petaling.  Henceforth, it is a best practice to 
first ensure that the WQI in most Malaysian rivers is in 
compliance with the water quality standards. The Langat 
River’s WQI was assessed to be Class IIA, which requires 
conventional treatment before drinking. However, the 
Langat River’s midstream raw water intake sites, including 
Langat, Cheras, and Bukit points, are Class III, which need 

to undergo significant treatment before drinking (Ahmed 
et al. 2022). 

Several studies have examined water quality in the 
Langat River, Malaysia, using modelling analysis. As far 
as we are aware, there has been limited research on the 
seasonal variations (dry and wet seasons) of Langat River 
using laboratory analysis of actual samples. This study 
aimed to determine the Water Quality Index (WQI), classify 
river water quality, and measure trace metal concentrations 
at various points along the Langat River. The study will 
focus on wet seasons where the intensity of rainfall is 
higher. Results of this study could be useful as additional 
information in supporting State authority in mitigating the 
unhealthy river water classification that is the main surface 
water resources. 

METHODOLOGY

COLLECTION OF WATER SAMPLES

The Langat River has a total catchment area of approximately 
1,815km2. It lies within latitudes 2˚40’ M 152” N to 3˚16’ 
M 15” and longitudes 101˚19’ M 20” E to102˚1’ M 10” E. 
In this study, three (3) sampling locations have been 
selected for 

collecting water samples which were: (i) Kampung 
Hulu Kuala Pansoon (Upstream) (3°12’29.8”N 
101°51’40.9”E), (ii) Pekan Bt 18 (Midstream) (3°09’24.3”N 
101°50’38.1”E), and (iii) Nanding (Downstream) 
(3°05’45.4”N101°48’04.3”E) as shown in Figure 1. The 
river flows from upstream to downstream. The selection 
of the sampling locations is accessible and safe for 
collecting the samples. This includes considering the ease 
of access by individual vehicles. This is to ensure that the 
sampling process does not pose undue risk to the samplers. 
The selection of sample points at the upstream, which is 
Kampung Hulu Pansoon, provides a baseline measurement 
of the water quality before it encounters any potential 
contaminants or changes. This helps in understanding the 
natural state of the river and the impact of any downstream 
activities or pollutants. Furthermore, Sampling point 
collected at Kampung Hulu Kuala Pansoon is a designated 
recreational area for family gatherings. This sampling point 
allows for the evaluation of potential impacts from 
recreational activities on water quality. The water sample 
was collected at Pekan Bt 18, an area surrounded by 
residential units, homestays, and nearby to Jerang Agro 
Farm. This sampling point allows for a comprehensive 
assessment of potential contaminants from multiple 
sources, including residential waste, runoff from homestays, 
and agricultural discharge from the nearby farm. As for the 
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downstream part, Nanding being surrounded by a highly 
populated area, presents different challenges and 
considerations compared to the less populated area. 
Nanding’s high population density means there is likely 
greater human activity, which can contribute to various 
pollutants entering the river bodies. The water samples 
were collected in the wet season only due to the time frame 
limitation for the study. The samplings were conducted for 
the duration of two (2) months (Nov-Dis 2022), with three 
(3) samples for each location and for four (4) sampling 
days. The water samples collected from each location of 
the river were kept in polyethylene bottles made of opaque 
material. This precautionary action was undertaken to avoid 
sunlight from making contact with the samples, thus, 
causing reaction and influencing the oxygen content of the 
sample. All samples were preserved in an ice box before 
being transported back to the laboratory. Sample 
preservation is required to maintain the original composition 
of water samples and to minimize changes in chemical 
composition during transportation to the laboratory. The 
water samples collected were used within 24 hours to 
ensure that the characteristics of water remain consistent. 
The WQI parameters testing was conducted in 
Environmental Laboratory 1, School of Civil Engineering, 
College of Engineering, UiTM Shah Alam and in situ 
testing at each sampling point.

FIGURE 1. Map of sampling point location along 
 the Langat River

LABORATORY AND IN-SITU TESTING

There were six (6) physicochemical parameters measured 
for WQI, which were: (i) Ammoniacal Nitrogen (AN), (ii) 
Biological Oxygen Demand (BOD), (iii) Total Suspended 
Solid (TSS), (iv) Chemical Oxygen Demand (COD), (iv) 
Dissolved Oxygen (DO) and (v) pH. The assessments of 
AN (APHA method 4500-NH3 B and C), BOD (APHA 
method 5210B), TSS (APHA method 2540D) and COD 

(APHA method 5220 D) were conducted in the 
Environmental Laboratory 1. All the apparatus was cleaned 
with distilled water beforehand. Meanwhile, the DO and 
pH were conducted in-situ using portable HORIBA 
instruments (HORIBA 2013). Apart from that, the heavy 
metals were evaluated by convenient Inductive Coupled 
Plasma-Mass Spectrometry (ICP-MS) at i-CRIM 
Centralised Lab, Centre for Natural and Physical 
Laboratory Management, Universiti Kebangsaan Malaysia.  

WATER QUALITY INDEX (WQI)

The classification of Water Quality Index (WQI) was 
determined by using the formula developed by the 
Department of Environment (DOE) Malaysia. The data on 
water quality are summarized in Equation 1 (DOE, 2023): 

WQI = (0.22*SIDO) + (0.19*SIBOD) + (0.16*SICOD) + 
(0.15*SIAN) + (0.16*SISS) + (0.12*SIpH)  (1)

Where; WQI = Water Quality Index
SIDO = Subindex DO (% saturation)
SIBOD = Subindex BOD
SICOD = Subindex COD
SIAN = Subindex AN
SISS = Subindex SS
SIpH = Subindex pH

The required subindex of each parameter in Equation 
1 can be calculated from Table 1. Table 2 and Table 3 
display the classification for every parameter, while Table 
4 will determine the final status of the Langat River 
following to the National Water Quality Standards 
(NWQS).

TABLE 1. Sub index of water quality parameters 
DO X ≤ 8

X ≥ 92
8 < X < 92

SIDO = 0
SIDO = 100
SIDO = -0.395 + 0.03X2 – 
0.0002X3

BOD X ≤ 5
X > 5

SIBOD = 100.4 – 4.23X
SIBOD = 108e-0.055x – 0.1X

COD X ≤ 20
X > 20

SICOD = 99.1 – 1.33X
SICOD 103e-0.0157x – 0.04X

AN X ≤ 0.3
0.3 < X < 4

SIAN = 100.5 – 105X
SIAN = 94e-0.573X – 5(X-2)

SS X ≤ 100
100 < X <1000
X ≥ 1000

SISS = 97.5e-0.00676X + 0.05X
SISS = 71e-0.0016X – 0.015X
SISS = 0

pH X < 5.5
5.5 ≤ X < 7
7 ≤ X < 8.75
X ≥ 8.75

SIpH = 17.2 – 17.2X + 5.02X2

SIpH = -242 + 95.5X – 6.67 X2

SIpH = -181 + 82.4X – 6.05 X2

SIpH = 536 – 77X + 2.76 X
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 TABLE 2. DOE Water Quality Index Classification
Sub Index & 

Water Quality 
Index

Index Range

Clean Slightly Polluted Polluted

BOD 91 - 100 80 - 90 0 - 79
AN 92 - 100 71 - 91 0 - 70
SS 76 - 100 70 - 75 0 - 69

WQI 81 - 100 60 - 80 0 - 59

TABLE 3. DOE Water Quality Classification based on Water Quality Index

Parameter Unit
Class

I II III IV V
AN mg/l < 0.1 - 0.3 0.3 - 0.9 0.9 - 2.7 > 2.7

BOD mg/l < 1 1– 3 3 - 6 6 – 12 > 12
COD mg/l < 10 10 – 25 25 – 50 50 – 100 > 100
DO mg/l > 7 5 – 7 3 - 5 1 - 3 < 1
pH - > 7 6 - 7 5 - 6 < 5 > 5

TSS mg/l < 25 25 - 50 50 - 150 150 - 300 > 300
WQI - < 92.7 76.5 - 92.7 51.9 - 76.5 31.0 - 51.9 > 31.0

TABLE 4. National Water Quality Standards
Class Uses

Class I
Conservation of natural environment. 
Water Supply I - Practically no treatment necessary. 
Fishery I - Very sensitive aquatic species

Class IIA 
Class IIB

Water Supply II - Conventional treatment. 
Fishery II - Sensitive aquatic species. 
Recreational use body contact.

Class III Water Supply III - Extensive treatment required. 
Fishery III – Commonof economic value and tolerant species;livestock drinking.

Class IV Irrigation
Class V None of the above

RESULTS AND DISCUSSION

SUBINDEX PARAMETERS FOR SAMPLING 
LOCATIONS

Table 5, Table 6, and Table 7 show the subindex parameter 
result for every laboratory testing and in-situ testing of 
Kampung Hulu Kuala Pansoon (Upstream), Pekan Bt 18 
(Midstream) and Nanding (Downstream), respectively. All 
the calculated subindex values were substituted in the 
equation 1 to determine the WQI for each sampling 
location. Every data for each sampling date is the average 
of the three readings in the wet season. The DOE Water 
Quality Index Classification (see Table 2) served as the 
basis for comparison.

The average value of DO for upstream, midstream and 

downstream areas are 12.40 mg/l, 11.60 mg/l and 11.60 
mg/l, respectively. All three (3) sample locations fall under 
class I. According to National Water Quality Standards 
(NWQS), the best value for DO is greater than 7 mg/l, 
which is suitable for aquatic living (Shaghaghi et al. 2024). 
Any slight drop or increase in value of DO for every 
sampling day from each sampling location is due to 
variation in the temperature of water, the movement of 
water flow and the presence of air in the forms of current.

The average BOD for upstream area is 5.44 mg/l and 
falls under class III. The midstream and downstream areas 
display average BOD of 7.38 mg/l and 9.24 mg/l, 
respectively and are classified under Class IV. The higher 
the BOD reading, the more organic matter in the water 
indicates a greater need for oxygen and denotes poorer 
water quality. Apart from that, the amount of BOD is also 
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affected due to pH and the presence of nutrients in the 
water. High BOD levels in the long run indicate significant 
pollution and can lead to decreased DO which affects 
aquatic life and water usability (Sinurat et al. 2024).

Meanwhile, the average values of COD for upstream, 
midstream and downstream areas were 6 mg/l, 23.23 mg/l 
and 38.25 mg/l, respectively. The COD in upstream, 
Kampung Hulu Kuala Pansoon falls under class I while 
the other two (2) locations fall under class II. The class of 
COD decreases as the water flows from upstream to 
downstream indicating clean to slightly poor water quality 
due to a higher dense population area and decomposition 
of organic and inorganic substances in the waste produced. 

The average value of TSS for Kampung Hulu Kuala 
Pansoon is 13mg/l that illustrates class I, Pekan Bt 18 is 
130.25 mg/l falls under class III and Nanding is 194.75 
mg/l falls under class IV. The trend shows a decrease in 
classification of water as the river flows to a higher dense 
population. Various pollutants, including silt, decomposing 
plant and animal species, industrial waste, and sewage 
entering the river from nearby sources, might result in high 

TSS levels. Similar findings by Abidin et al. (2018) show 
a change of TSS in Langat River with water classification 
variation from Class I to Class III, from upstream to 
downstream. 

The average pH based on the three (3) locations, from 
upstream, midstream and downstream were found at 6.65, 
6.38 and 6.02, respectively. The average value is in the 
range of 6.0 to 7.0 that is classified to Class II. This 
indicates that the pH readings are stable but in mild acidic 
condition. However, the value is still close to the neutral 
pH at 7. The mild acidic state was affected due to natural 
and external factors. Natural effects occur due to 
interactions with surrounding rocks, rain precipitation and 
the presence of high organic matter. As for external factors, 
it was due to the runoff from the local roads that carry 
organic compounds that have come from plants and 
animals. Similar findings by Liang et al. (2020) reported 
the Johor River in Malaysia generally meets Class II water 
quality standards for pH, but considered safe for human 
and aquatic consumption where the pH levels were within 
the acceptable range.

TABLE 5.  Result of subindex parameters for Kampung Hulu Kuala Pansoon (Upstream)
WQI Parameter 2/11/22 30/11/22 6/12/22 21/12/22 Average Water 

Classification1st sampling 2nd sampling 3rd sampling 4th sampling

DO (mg/l) 10.07 16.80 10.07 12.73 12.4 Class I

BOD (mg/l) 5.81 5.59 4.85 5.51 5.44 Class III

COD (mg/l) 4 11 3 6 6 Class I

TSS (mg/l) 13 17 10 12 13 Class I

pH 7.85 5.77 5.75 7.23 6.65 Class II

AN (mg/l) 0.37 0.29 0.27 0.21 0.29 Class II

TABLE 6. Result of subindex parameters for Pekan Bt 18 (Midstream)
WQI Parameter 2/11/22 30/11/22 6/12/22 21/12/22 Average Water 

Classification1st sampling 2nd sampling 3rd sampling 4th sampling
DO (mg/l) 9.56 15.19 9.56 12.06 11.6 Class I

BOD (mg/l) 7.78 7.48 7.12 7.13 7.38 Class IV

COD (mg/l) 11 28 31 23 23.25 Class II

TSS (mg/l) 184 120 112 105 130.25 Class III

pH 7.85 5.77 5.75 6.16 6.38 Class II

AN (mg/l) 2.06 0.45 0.5 0.27 0.82 Class III
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TABLE 7. Result of subindex parameters for Nanding (Downstream)
WQI Parameter 2/11/22 30/11/22 6/12/22 21/12/22 Average Water 

Classification1st sampling 2nd sampling 3rd sampling 4th sampling
DO (mg/l) 8.86 17.24 8.86 11.46 11.61 Class I

BOD (mg/l) 9.4 8.62 9.16 9.76 9.24 Class IV

COD (mg/l) 15 46 47 45 38.25 Class II

TSS (mg/l) 205 194 207 173 194.75 Class IV

pH 6.64 5.60 6.46 5.39 6.02 Class II

AN (mg/l) 2.22 0.49 0.21 0.50 0.86 Class III

The average value of AN for Kampung Hulu Kuala 
Pansoon was 0.29 mg/l under Class II. The average AN 
for Pekan Bt 18 is 0.82 mg/l and Nanding was 0.86 mg/l 
which falls under Class III. In the water quality assessment 
of Tekala River, Selangor, Malaysia by Hanafiah et al. 
(2018), the escherichia coli levels are correlated with higher 
variation of ammoniacal nitrogen, temperature, and 
dissolved oxygen. Meanwhile, it is reported by Gafri (2018) 
the AN within classes II, IV, and V Anak Air Batu River 
in UM Kuala Lumpur, Malaysia due to the significant 
presence of microbes that was unsuitable for human 
consumption. The classification of AN is declining in the 
current study in relation to the dense population from 
upstream to downstream areas along the Langat River.

Sampling stations in the study area of the Langat River 
in Basheer et al. (2017) is located between latitudes 
2°58’48.6” N and longitudes 101°47’07.1” E. The location 
of their chosen area is situated below the downstream area 
in the current study. The average WQI for each parameter 

for DO, BOD, COD, TSS, pH and Ammoniacal Nitrogen 
were reported at 6.2 mg/l, 1.53 mg/l, 9 mg/l , 0.008 mg/l , 
0.24 mg/l  and 5.91 – 6.79. In comparison to the current 
study, all the average WQI values in Basheer et al. (2017) 
for each parameter are lower. It can be summarised that 
after five years, the average WQI values have increased. 

WATER QUALITY ANALYSIS

The WQI results, water classification and pollution status 
of each sampling point were tabulated as in Table 8. The 
WQI for Kampung Hulu Kuala Pansoon (Upstream) on 
the first, second, third and fourth sampling dates were 
89.98, 84.21, 88.27 and 89.6, respectively with an average 
of 88.01. Based on the DOE guidelines, the results of all 
the upstream sampling datas indicate class II which is clean. 
Similar WQI result at the same sampling location was 
recorded of 92.23±6.60 from 2005-2015 (DOE, 2015).

TABLE 8. Result of WQI for all sampling points 

 Sampling Location

 
Kampung Hulu Kuala Pansoon 

(Upstream) Pekan Bt 18 (Midstream) Nanding (Downstream) 

Month Nov Dec Nov Dec Nov Dec

WQI 89.98 84.21 88.27 89.60 72.96 77.25 77.06 77.82 69.96 71.99 72.82 71.92

Average WQI 88.01 76.50 71.68

Water 
Classification Class II Class III Class III

Pollution 
Status Clean Slightly Polluted Slightly Polluted
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The WQI for Pekan Bt 18 (Midstream) on the first, 
second, third and fourth sampling dates were 72.96, 77.25, 
77.06 and 77.82, respectively, with an average of 76.50. 
From these results all the sampling falls under class III, at 
the border line which is slightly polluted. Ahmad et al. 
(2015) study on the same upstream and midstream areas 
as in this study. The reported average WQI at the upstream 
area range between 91.5 to 93.55 (Class I to Class II) and 
in the midstream area were in the range of 76.03 and 62.9 
(Class III). 

The WQI for Nanding (Downstream) on the first, 
second, third and fourth sampling dates were 69.96, 71.99, 
72.82 and 71.92, respectively, with an average of 71.68. 
From these results all the sampling is classified in class III 
which is slightly polluted. The study area in Basheer et al. 
(2017) is near to the downstream area in this current study. 
Similar sampling time which is the wet season reported 
the WQI was in class III and is aligned with the findings 
of the current study. The clean water status in Kampung 
Hulu Kuala Pansoon (upstream) is achieved because it is 
a less developed area, hilly topography with the dense 
tropical forest compared to the other two sampling 
locations. This upstream area implies it used for recreational 
purposes. 

The type of land used for each sampling point was 
listed in Table 9. Based on the observation at sites, the 
locations starting from Kampung Hulu Kuala Pansoon 
(Upstream), Pekan Bt 18 (Midstream) to Nanding 
(Downstream) can be categorized as less dense population, 
medium dense population and high dense population, 
respectively. The water quality degrades as the river flows 
into a highly dense population. A dense population can 
significantly affect the water quality of a river due to 
increased human activity, leading to higher levels of 
pollutants such as domestic sewage, industrial discharges, 
and urban runoff. The increase in industrial operations is 
to fulfill the needs of population growth, which may release 
wastewater and emissions into the environment (Anh et al. 
2023). 

It was found on site that there were pipes and drains 
that flow the discharge of wastewater directly from 
residential and development activities into Langat River. 
It is also reported by Basheer et al. (2017) that the human 
activities surrounding the Langat River, including 
construction, manufacturing plants, sand mining, and 
domestic waste disposal, have a significant impact on the 
water quality. Jamal et al. (2023) determined water quality 
of Sungai Masai in Johor and can be classified as Slightly 
Polluted or Class III, with WQI in the range from 59.34 to 
74.47. The land use for industrial, fishery and residential 
areas has led this river to be contaminated. The water 
classification and type of land utilization are similar to the 
current study, in which the river water can be used as 

drinking water, but it requires further treatment before 
consumption.

TABLE 9. Type of land uses for each sampling point
Sampling point Type of land uses

Kg Hulu Kuala Pansoon 
(Upstream)

Residential area & 
recreational area

Pekan Bt 18 (Midstream) Residential area & 
commercial area

Nanding (Downstream) Industrial area, residential 
area & commercial area

TRACE METALS IN LANGAT RIVER

Table 10 shows permissible limits of heavy metals 
according to National Water Quality Standard (NWQS). 
The result display in Figure 2 will be compared to the 
permissible limits. Figure 2 shows the mean of trace metals 
in Langat River for Kampung Hulu Kuala Pansoon 
(Upstream), Pekan Bt 18 (Midstream) and Nanding 
(Downstream). The mean concentrations in the three areas 
compared with the National Water Quality Standard 
(NWQS) in Table 10. The results illustrate that for the 
upstream area, only lead (Pb) (0.003 mg/l) and aluminium 
(Al) (0.005 mg/l) metals were presence but way below 
standard permissible values of NWQS. No appreciable 
amount of arsenic (As), chromium (Cr), cadmium (Cd), 
zinc (Zn) and manganese (Mn) were found in that 
recreational area. The midstream area shows a similar trend 
of very minimal Cd (0.001 mg/l), Pb (0.01 mg/l), Al (0.01 
mg/l) and Mn (0.04 mg/l) presence. No trace metals that 
exceed the permissible limits of NWQS. However, the 
downstream area shows all the trace metals of As, Cr, Cd, 
Pb, Al, Zn and Mn at 0.016, 0.009, 0.005, 0.04, 0.071, 0.02 
and 0.09 mg/l, respectively. Only Al is detected to be 
beyond the permissible limit of NWQS, while Mn was 
detected to be close to the allowable threshold. Lim et al. 
(2013) reported a higher Al concentration of 5.192 mg/L 
in the downstream section of the Langat River, rendering 
it unsuitable for direct drinking consumption without prior 
treatment. Similarly, Aris et al. (2015) reported Mn was 
found at 0.20 mg/l which exceeding the permissible limits. 
However, the comparative value of Al and Mn in the current 
study with the two previous studies, indicates an 
improvement in the water quality of the Langat River.

Interestingly, Alam et al. (2015) study seasonal 
variation of trace element pollution in Langat River using 
multivariate estimation analysis. In the study, the analysed 
metals of As, Cd, Cr, Pb, Ca, Fe, K, Mg and Na shows the 
highest concentration in dry season compared to wet 
season. In relation to the study by Olıas et al. (2004), the 
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higher concentrations of heavy metals observed during the 
dry season can be attributed to high evaporation rates and 
elevated anthropogenic activities. The dilution effect during 
the flood season, driven by the Northeast monsoon, led to 
a reduction in metals concentrations (Li & Zhang 2010).

In the current study, the heavy metals concentrations 
in the downstream area were arranged in decreasing order 
of Mn>Al>Zn>As>Cr>Pb>Cd. The mean of trace heavy 
metals is related to water classification in the previous 
sub-section where the midstream and downstream area 
shows status of slightly polluted (Class III). It should be 
noted also that the WQI of midstream is at the border line 
between clean and slightly polluted water status, and thus, 
the low trace metals concentrations are aligned. Basheer 
et al. 2017 reported the presence of Mn, Zn, Fe and Cd in 
the downstream of Langat River. The heavy metals 
predominantly originated from the industrial and 
construction activities, but still within the low levels. As 
far as industrial waste is concerned at the downstream area 

(see Table 9), it can be summarized that the presence of 
heavy metals levels in Langat River is not alarming. 
Nevertheless, the presence of heavy metals identified in 
the current study and other similar studies should be closely 
monitored to prevent further deterioration of water quality 
in the Langat River in the future.

TABLE 10. Permissible limits in National Water Quality 
Standard (NWQS)

Heavy Metals Permissible limits (mg/l)
As 0.40
Cr 0.05-0.10
Cd 0.01
Pb 0.05-5
Al 0.06
Zn 0.40
Mn 0.10

FIGURE 2. Trace metals in Langat River

CONCLUSION

The findings indicate a clear degradation of water quality 
in the Langat River as it flows from Kampung Hulu Kuala 
Pansoon (Upstream) to Nanding (Downstream). Key water 
quality parameters, including BOD, COD, and AN, showed 
significant decreases downstream, highlighting the impact 
of local pollutants and land use activities. The calculation 
of sub-indices for various parameters facilitated the 
identification of critical pollutants, with COD and TSS 

emerging as the primary concerns. Based on the Water 
Quality Index (WQI) calculations, Kampung Hulu Kuala 
Pansoon was classified as Class II (88.01), while Pekan Bt 
18 and Nanding were classified as Class III, with values 
of 76.50 and 71.68, respectively. This degradation 
correlates with increasing population density and 
development activities along the river. The non-point 
source pollution from human activities is contributing 
significantly to this decline. To maintain the Langat River 
as a reliable source of raw water, it should meet Class IIA 
standards, underscoring the need for improved water 
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management and pollution control measures. The study 
also analysed trace metal concentrations, detecting all 
measured metals of As, Cr, Cd, Pb, Al, Zn, and Mn in the 
downstream area. While most metal levels remained below 
the National Water Quality Standard (NWQS) limits, Al 
(0.071 mg/l) exceeded the permissible limit, while Mn 
(0.09 mg/l) was detected to be close to the allowable 
threshold. The limitation of time and with the small dataset 
(3 samples for each sampling point), the calculated WQI 
in wet season is not a decent representative of the actual 
trend of WQI along Langat River. Nonetheless, it provides 
some additional information in supporting State authority 
in mitigating the unhealthy river water classification that 
is the main surface water resources. For future studies, it 
is recommended that additional sampling be conducted at 
more locations along the Langat River, coupled with the 
inclusion of hydrological data, to establish more reliable 
water quality trends during the wet season. Comparative 
analysis of Water Quality Index (WQI) measurements 
during both the wet and dry seasons is essential to identify 
the primary land use activities impacting the river’s 
classification. Collaboration with state authorities should 
be prioritized to mitigate pollution sources and ensure the 
river consistently meets the Class IIA WQI standard. This 
is critical for supporting the sustainability goals outlined 
in the United Nations’ SDG 6, which aims to ensure 
universal access to clean water and sanitation. Continuous 
monitoring is vital to safeguard the Langat River, a water 
source for the Selangor State. Consequently, effective local 
policies, supported by proactive leadership from local 
governments, are crucial to managing pollution and 
maintaining water quality across the transboundary Langat 
River.
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