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Abstract 

Heavy Metals are natural constituents of soils and their concentration varies depending on parental materials. The content of heavy 

metals in soils has increased due to human activities as distribution of fertilizers, pesticides, industries, waste disposal and air pollution. 

Due to these activities the life capacity of soils decreased, especially where the natural background is already high because of natural 

parental richness in heavy metal. As a matter of fact it is very important to distinguish between the natural background values and 

anthropogenic inputs, and to understand that the background values change from area to area and with the scale of the area investigated. 

Five stations along Buddha Nullah River in Ludhiana region were chosen to collect and assess the Mn, Ni, Pb, Cu and Cd 

contamination in sediments by using pollution load index (PLI) and geo-accumulation index (I-geo). Cd was found at the most reduced 

focus went between 0.5-1.4 µg/g dry weights. While, Mn was the most noteworthy running between 147-343 µg/g dry weight. Geo-

aggregation record shows that the dregs in the greater part of considered stations were marginally contaminated (grade 1) as for Pb 

and Cd, while the residue in completely examined stations were unpolluted (grade 0) as for Mn, Cu and Ni. The upsides of Pollution 

Load Index (PLI) were observed to be exceptionally low, and shifted between 0.41-0.97, demonstrating that the contemplated stations 

in Buddha Nullah stream were unpolluted by absolute of studied heavy metals. 

Introduction 

In the new past, there have been expanding interests in regards to Heavy metal pollutions in the conditions, obviously because of their 

poisonousness and saw persistency inside the amphibian frameworks (2). There are fundamentally three supplies of metals in the 

amphibian climate: water, dregs/sediment and biota (1). The investigation of waterway dregs is a valuable strategy for contemplating 

natural contamination with Heavy metals (6). Heavy metals amass in the dregs through complex physical and synthetic adsorption 

components relying upon the idea of the residue grid and the properties of the adsorbed compounds. 

The event of raised convergences of follow metals in residue found at the lower part of the water segment can be a decent pointer of 

man instigated contamination as opposed to normal enhancement of the silt by land enduring (3). The evaluation of silt advancement 

with components can be done from various perspectives. The most widely recognized ones are the file of geo-gathering (I-geo) and 

contamination load file (PLI). The I-geo has been broadly used as a proportion of contamination in freshwater dregs (7), while the 

contamination load record (PLI) addresses the occasions by which the Heavy metal fixations in the silt surpasses the foundation focus, 

and gives a summative sign of the general degree of substantial metal. This investigation can be viewed as the primary endeavor to 

assess the Heavy metals contamination in dregs of Buddha Nullah River residue by utilizing contamination load file and geo-

aggregation list. 
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Study Area Description 

Sutlej is the longest of the five tributaries of the Indus River. The Sutlej enters Punjab close Nangal, proceeds onward to fields at 

Ropar, goes through area Ludhiana and joins Beas at Harike before traverse to Pakistan. Ludhiana city was founded on the ridge of 

Buddha Nullah which means old rivulet or watercourse and runs parallel to the Sutlej on its south. Buddha Nullah is a seasonal water 

stream and narrow unlined canal. It floods during the rainy season. It originates near Chamkaur Sahib town and converges in the 

stream Sutlej. The high speed of industrialisation and growing people pressure has gotten an enormous gathering of biological issues 

and Buddha Nullah which enters and (30°95'N 75o.55'E) in the wake of going through thickly populated Ludhiana city, channels into 

Sutlej stream (29o.38' N, 71°.03' E) at Walipur Kalan, in the north western corner of Ludhiana City. However, because of absence of 

preparation and absence of requirement of laws, significant enterprises are unloading their mechanical waste variety to Buddha Nullah 

which course through the core of city. It has turned into a wellspring of public irritation and represents a genuine wellbeing peril. 

Punjab has been represented as having a significant degree of defilement as a result of overpowering metals from untreated modern 

gushing delivery. This water channels to undergrounds spring polluting it. The administered critical poisons in wastewater are high 

suspended solids, compound oxygen demand, destructiveness and other dissolvable substances (World Bank, 2008). This dirtied water 

through water system trenches is utilized for developing harvests and is transporter of lethal sicknesses. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.1: Punjab Location Map showing the sample locations on Buddha Nullah River in Ludhiana region 

Materials and Methods 

Sampling 

Samples of sediments were taken from five stations during June and October 2020 which compares to low and significant degree of 

water release seasons. The River dregs tests were gathered by utilizing clean plastic scoop and put away in polyethylene packs. The 

centralizations of Mn, Ni, Pb, Cu and not really settled in all examples utilizing Atomic retention Spectrophotometer (Perkin-Elemer 

model 5000) with standard arrangements along these lines to that portrayed by Smith et al. (10) and Abaychi and Douabul (11). 

Sediment pollution indices 

The geo-accumulation index (I-geo) and pollution load index (PLI) were employed to assess the pollution of metals in the sediment 

of Buddha Nullah River. 

1. Geo-accumulation index (I-geo) 

Geoaccumulation index (Igeo), which was established by Muller (1969). This method began to be widely used in the late 1960s 

(Muller, 1969). 
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Igeo is obtained by comparing the contamination levels before contamination and present contamination. The computation of Igeo is: 

Igeo= log2(Cn/ 1.5Bn), where Cn is the measured mass fraction of the metal (mg/kg-1). Bn is the background mass fraction of the 

metal (mg/kg-1). Here we use the CEPA environmental background values (Wang et al., 2007) to calculate Igeo. Muller's evaluation 

method (Muller, 1969) can be used to evaluate the level of heavy metal contamination in soils, as shown in Table 1.6. 

Table 1.1: Classification of Geoaccumulation Index 

Geoaccumulation Index Classification Level of Contamination 

5<I geo≤10 6 Extremely Serious 

4<I geo≤5 5 Strong to Extremely Serious 

3<I geo≤4 4 Strong 

2<I geo≤3 3 Moderate to Strong 

1<I geo≤2 2 Moderate 

0<I geo≤1 1 Light to Moderate 

I geo≤0 0 Non-Contamination 

 

2. The Pollution Load Index (PLI) 

The Pollution Load Index (PLI) is obtained as concentration Factors (CF). This CF is the quotient obtained by dividing the 

concentration of each metal. The PLI of the place are calculated by obtaining the n-root from the n- CFs that was obtained for all the 

metals. With the PLI obtained from each place (12). Generally pollution load index (PLI) as developed by Tomlinson et al (13), which 

is as follows: 

CF = C metal / C background value PLI=n√ (CF1xCF2xCF3x…xCFn) 

Where, 

CF = contamination factor, n = number of metals 

C metal = metal concentration in polluted sediments 

C Background value = background value of that metal. 

The PLI value of > 1 is polluted, whereas <1 indicates no pollution (22). 

The world average concentration of Cu (45 µg/g), Ni (68 µg/g), Mn (900 µg/g), Pb (20 µg/g), and Cd (0.3 µg/g) reported for shale 

(11) were considered as the background value. 

 

Results and Discussion  

Concentration of Heavy Metals 

The centralizations of Heavy metals in residue are shifted by the pace of molecule sedimentation, the pace of substantial metals 

statement, the molecule size and the presence or nonattendance of natural matter in the silt (15).  

The centralization of Mn, Ni, Pd, Cu and Cd in Buddha Nullah silt saw in this investigation running between 147 - 343, 9- 30, 8 - 100, 

7-564 and 0.5-1.4 µg/g dry weight dregs separately. These qualities were like that announced in Buddha Nullah waterway with the 

exception of Cd which was higher in the current examination. Mn recorded high focuses when contrasted and other examined metals 

(Table (1)).This might be because of the great convergence of these metals in suspended solids. Gessey et al (16) expressed that Heavy 

metals respond promptly with suspended particulate issue and through sedimentation measures, gather in foundation layer. 
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Table 1.2: Mean and standard deviation for the studied metals in sediment of Buddha Nullah River 

Locations  Cd µg g-1 Ni µg g-1 Mn µg g-1 Cu µg g-1 Pb µg g-1 

Location A 0.5 ±0.17 14 ±5 147 ±10.3 10 ±3.3 10 ±2.1 

Location B 0.60 ±0.05 13 ±0.9 210 ±14.6 16 ±2.1 15 ±3.5 

Location C 0.88 ±0.16 20 ±8.3 270 ±101 43 ±11.3 47 ±17.6 

Location D 0.75 ±0.66 27 ±0.8 308 ±114 38 ±6.7 45 ±10.1 

Location E 0.9 ±0.50 21±9.3 271 ±72 47 ±17.3 63 ±39.8 

 

Consequences of factual examination showed that centralizations of metals in dregs expanded in southern stations inside Baghdad 

region (Table (1)), this might be ascribed to the increment of modern exercises around here. The significant hotspot for the metal 

pollution in waterways is the mechanical effluents close to these streams, just as the vehicle of little part of dregs downstream because 

of the stream speed adds to the aggregation of Heavy metals in lower parts (3).  

Contrasting the convergence of metals in dregs among high and low releases period, it appeared to be that the focus is more in low 

release (with the exception of Mn) than high release period, and this might be because of the weakening variable identified with the 

high release in May (21).  

As indicated by the connection coefficient results an exceptionally high certain relationship with an extremely critical likelihood (P ≤ 

0.01) was seen between Cu/Cd, Pb/Cu, Cd/Pb and Cu/Ni. A high relationship (P ≤ 0.01) was likewise seen between Cd/Ni and Pb/Ni. 

Geo-accumulation index 

There are different indexes generally used to identify metal concentrations of environmental concern like: the metal enrichment factor 

(EF) and Geoaccumulation indexes (Igeo) [8, 9]. The geo-accumulation index is a quantitative proportion of the level of contamination 

in amphibian residue (17). It comprises of seven grades going from unpolluted to amazingly contaminate.  

Table (2) presents the geo-accumulation index for the evaluation of substantial metal collection in the examination region. The I-geo 

grades for the examination region silt differ from one metal to another and site to site (across metals and destinations). Manganese, 

Nickle and Cooper stay in grade 0 (unpolluted) in all stations proposing that the examination region residue is in foundation esteem 

concerning this metal. The I-geo for Pb and Cd accomplish grade 0 in station 1 and station 2 (unpolluted), while, achieve in grade 1 

in different stations which shows that residue of these stations were somewhat contaminated by Pb and Cd.  

The I-geo showed that all Heavy metals are in grade 0 and grade 1 (Table (2)). This proposes that the silt of Buddha Nullah stream 

are having foundation focuses for Mn, Cu, and Ni, and these components are essentially unaltered by anthropogenic impacts, while 

the grouping of Pb and Cd surpassed the normal shale esteem. These hazardous metals might be gotten from modern waste and gas 

added substances utilized, in the plants and vehicles (18). These components may likewise be inferred through consumption of the 

various deserted dispatches along the stream and farming exercises. 

Pollution load index 

Contamination seriousness and its variety along the still up in the air with the utilization of contamination load record. This list is a 

fast instrument to look at the contamination status of better places.  

Aftereffects of the current examination show that the CF upsides of the vast majority of the metals, for example, Mn, Cu, and Ni in 

the investigation region are low (<1) (Table (3)). Be that as it may, CF esteems for metals like Pb. also, Cd shows higher (>1) values 

because of the impact of outside discrete sources like modern exercises, farming overflow and other anthropogenic sources of info. 

The upsides of Pollution Load Index (Table (3)) were observed to be by and large low (<1) in every one of the contemplated stations. 

The distinction in files results because of the distinction in affectability of these lists towards the silt toxins. These affirmed that 

Buddha Nullah waterway is confronting likely environmental pollution especially with risky substantial metals (Pb and Cd) which 

result from expanded pace of non-treatment modern waste which are released to Buddha Nullah stream. 
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Table 1.3: Geo-accumulation index for studied heavy metals in sediment of Buddha Nullah River 

Locations  I-geo Cd I-geo Ni I-geo Mn I-geo Cu I-geo Pb 

Location A -0.21 -2.26 -2 -2.32 -1.89 

Location B -0.55 -2.35 -1.85 -1.65 -0.88 

Location C 0.79 -1.79 -1.96 -0.4 0.45 

Location D 0.87 -1.78 -1.38 -0.66 0.36 

Location E 0.76 -1.89 -1.78 -0.9 0.74 

 

Table 1.4: Contamination factor and pollution load index for metals in sediments of Buddha Nullah River 

Locations  CF Cd CF Ni CF Mn CF Cu CF Pb PLI index 

Location A 1.5 0.17 0.17 0.18 0.42 0.41 

Location B 1.4 0.16 0.23 0.32 0.67 0.4 

Location C 3 0.38 0.32 0.96 2.12 0.92 

Location D 3.1 0.45 0.36 0.77 1.9 0.9 

Location E 3.3 0.33 0.31 0.95 2.95 0.97 

 

 

 

Conclusions 

Soil is an imperative asset for people since its synthetic and states of being influence horticultural creation and the nature of its items 

that establish one of the basic variables of the existence pattern of the earth. Contingent upon their focus in the dirt, the weighty metals 

might decide a likely harmfulness to plants and for their purchasers. Their passageway in the natural way of life addresses a 

geochemical hazard due to lethal to human wellbeing, particularly to the event of bioaccumulation wonders.  

Heavy metals can be available in the dirt as a result of the enduring of the normal rocks, or in light of the fact that they come as a 

feature of contamination loads created by human exercises. Recognize the normal foundation esteems and anthropogenic data sources, 

and to perceive that the foundation esteems change from one region to another and with the size of the space examined. Thus the 

geochemical checking of soil is significant in the point of assessing the innate substance of substantial metal in soils, identified with 

parental materials and conceivable advancement because of human exercise. 
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