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Abstract 

This study was carried out to assess the extent of contamination (of heavy metal leachates from a scrap metal dump) on 

selected flora and some sources of potable water found in the surroundings of a scrap metal smelting yard. Using the 

Complete Randomnised Design (CRD), plant samples were taken at varing distances from the scrap metal dumpsite. Three 

sources of water were also sampled in the vicinity of the scrap metal dumpsite. Using the Atomic Absorption 

Spectrophotometer (AAS), each of the water and plant samples were analyzed for Arsenic (As), Cadmium (Cd), Chromium 

(Cr), Lead (Pb) and Nickel (Ni). The study site is in the Odogunyan/Spintex area of Ikorodu, Lagos-Nigeria; and the study 

was conducted between July – October, 2012.  The mean concentration of As, Cd, Cr, Pb and Ni in the water samples 

ranged from 0.0002 to 0.5150mg/L, 0.00043 to 0.6342mg/L, 0.0195 to 0.5078mg/L, 0.0080 to 5.9958mg/L and 0.0005 to 

6.7976mg/L respectively. Mean concentration of As, Cd, Cr, Pb and Ni in the plant samples ranged from 0.9526 to 

1.3122mg/kg, 0.7139 to 1.0199mg/kg, 0.8860 to 1.1901mg/kg, 9.8441 to 15.0046mg/kg and 11.1075 to 14.8510mg/kg 

respectively. Results obtained from this study showed higher concentration of the heavy metals in the water from the well 

and lower concentration in the borehole. In the plant there was a higher concentration of the heavy metals at distances 

nearer to the scrap metal dumpsite, and lower concentration as distances increased away from the scrap metal dumpsite. 

Compared to the WHO standard for heavy metal concentration, results from some wells in this study showed values that 

were more than 51, 2000, 10, 599 and 399 times above the maximum permissible levels for Ar, Cd, Cr, Pb and Ni 

respectively in potable water source.   

 
Keywords: Scrap metal, heavy metals, soil pollution, water pollution. 
 

Introduction 

Pollution of the biosphere by toxic metals has accelerated 

severely since the beginning of the industrial revolution
1
.  The 

primary sources of metal pollution include the burning of fossil 

fuels, mining and smelting of metalliferrous ores, other 

industrial activities, municipal wastes, fertilizers, pesticides and 

waste water irrigation
1
. In addition, the contamination of 

groundwater and soil by heavy metals leads to major 

environmental and human health problems
1
. 

 

Plant metabolism is also affected negatively by the heavy metal 

contamination
1
. Although some of the heavy metals act as 

micronutrient at lower concentrations, but at higher 

concentrations, are harmful for the normal functioning of plants 

and animals
2
.   

 

Unlike almost all organic pollutants, such as organochlorines, 

heavy metals occur as natural constituents of the earth crust, and 

are persistent environmental contaminants. In rocks, they exist 

as their ores in different chemical forms, from which they are 

recovered as minerals
3
. 

 

To a small extent, they enter the body system through food, air 

and water and bio-accumulate over a period of time
4
. The term 

“heavy metals” refers to any metallic element that has a 

relatively high density and is toxic or poisonous even at low 

concentration
3
.  “Heavy metals” is a general collective term, 

which applies to the group of metals and metalloids with an 

atomic density greater than 4g/cm
3
, or 5 times or more, greater 

than water
5-8

. However, being a heavy metal has little to do with 

density, but concerns chemical properties.  Heavy metals 

include lead (Pb), cadmium (Cd), zinc (Zn), mercury (Hg), 

arsenic (As), silver (Ag), chromium (Cr), copper (Cu), iron (Fe) 

and the platinum group elements which comprises platinum, 

palladium, rhodium, ruthenium, osmium, and iridium
9
. 

 

Heavy metals can be emitted into the environment by both 

natural and anthropogenic sources specifically mining 

operations
5, 6

. The amount of most heavy metal released into the 

environment via anthropogenic activities are many times greater 

than depositions from natural background sources
10

.   

 

Combustion processes are the most important sources of heavy 

metals, particularly, power generation, smelting, incineration 

and the internal combustion engine
11

. In some cases, even long 
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after mining activities have ceased, the emitted metals continue 

to persist in the environment
12

. Reported that hard rock mines 

operate from 5-15 years until the minerals are depleted, but 

metal contamination that occurs as a consequence of hard rock 

mining persist for hundreds of years after the cessation of 

mining operations. 

 

Some heavy metals like (Fe, Zn, Ca and Mg) have been reported 

to be of bio-importance to man and their daily medicinal and 

dietary allowances had been recommended
9
. Their tolerance 

limits in drinking and potable waters have also been reported. 

However, some others (like As, Cd, Pb, and methylated forms 

of Hg) have been reported to have no known bio-importance in 

human biochemistry and physiology and consumption even at 

very low concentrations can be toxic
13,14

.  Even for those that 

have bio-importance, dietary intakes have to be maintained at 

regulatory limits, as excesses will result in poisoning or toxicity, 

which is evident by certain reported medical symptoms that are 

clinically diagnosable
9,14

. 

 

Occurrence of oxidative stress in plants could be the indirect 

consequence of heavy metal toxicity
15,16

.  Molecular oxygen can 

accumulate in the leaves of plants under heavy metal stress, 

which can result into oxidation of cellular components.  

Exposure of plants to heavy metals causes reduction in 

photosynthesis, water uptake, and nutrient uptake
17

.  Plants 

grown in soil containing high levels of cadmium show visible 

symptoms of injury reflected in terms of chlorosis, growth 

inhibition, browning of root tips, and finally death
18,19

. 

 

Objective: The aim of this study is to investigate the extent of 

heavy metals contamination (burden), and consequently 

highlight the risk of heavy metal movement along the food 

chain, using some important indices in the environment. The 

following were the specific objectives of this study: i. To 

determine the heavy metal burden in some portable water 

sources around the study site. ii. To determine the heavy metal 

burden in Eleusine indica (goose-grass, bullgrass), a common 

plant that is freely grazed upon by the ruminants in the locality.   

 

Material and Methods 

Description of Experimental Site: This study was carried out 

around scrap metal dumpsites operated by scrap metal smelting 

companies located at Odogunyan area of Ikorodu in Lagos 

State.  The experimental site further has some residential houses 

within and around the vicinity of these companies. These 

dumpsites are located along a major road (Spintex road - ±25,  

N(06
o
 39.983'), E(003

o
 31.224') from where the scrap metals are 

transported down to the metal smelting company.  Prior to the 

smelting operations, the scrap metals are stored in heaps on top 

of each other, without any form of cover over them, and on bare 

(unconcretized) ground. This stacking arrangement leaves those 

scrap metals at the bottom to remain long enough to release 

some leacheates into the surrounding soil when rain falls on 

them. 

Collection of Samples: The samples (water and weed) were 

collected once every week for four weeks towards the end of the 

rainy season around November, 2012.   

 

Collection of Weed Samples: The weed samples Eleusine 

indica (goose-grass, bullgrass) were taken at distance intervals 

of 0, 5, 20, and 1000 metres away from the scrap metal 

dumpsite. 

 

The weed was selected owing to its abundance in the 

experimental site as it was found to be the dominant plant 

species. These plants are taken from each sampling points 

considered in this study.  Coordinates for each of the points 

were as follows: For 0m distance, location ± 25,  N(06
o
 

39.983'), E(003
o
 31.224') (at the base of scrap metal heap), For 

5m distance, location ± 24, N(06
o
 39.981') E(003

o
 31.222'), For 

20m distance, location ± 24, N(06
o
 39.973'), E(003

o
 31.220'), 

For 1000m distance,  location ± 28, N(06
o
 39.855'), E(003

o
 

31.195'),  

 

All the three weed samples collected per distance point were 

uprooted from the soil and the soil attached to the root was 

shaken off completely.  The three weed samples at each distance 

were bulked together to form a composite sample and the 

composite samples were then packed into glasswares, labelled 

and taken to the laboratory for analysis within the 1
st
 three hours 

after collection.  The weed samples were analyzed for heavy 

metal contents (lead, cadmium, chromium, arsenic and nickel). 

 

Collection of Water Samples: Water samples were collected 

from the neighbouring residential houses in glass bottles of 

0.75litres capacity from three different sources, denoted A, B 

and C.  The water sources sampled are given below: i. Source A 

- Well water, ii. Source B - Well water, iii. Source C - 

Borehole. 

 

The coordinates for each of the different sources were noted as 

follows: i. Source A – well water – location ±29, N(06
o
 

39.918'), E(003
o
 31.182'), ii. Source B – well water – location 

±26, N(06
o
 40.024'), E(003

o
 31.313'), iii. Source C– borehole – 

location ±37, N(06
o
 40.052'), E(003

o
 31.271'). 

 

The water samples were collected into two glass bottles 0.75 

litres capacity at each of the sources A, B, C.  A total of nine 

glass bottles of water sample were labelled appropriately and 

taken to the laboratory for analysis of some of the heavy metal 

content (within 3 hours after collection) thus: lead, cadmium, 

chromium, arsenic and nickel. 

 

Preparation of Plant Sample for Heavy Metal Analysis: 

Tender plant (weed) samples were uprooted and were 

thoroughly shaken to remove the sand. Thereafter, the samples 

were washed under running water so as to further remove any 

unwanted materials such a sand, stones and debris. A Stainless 

steel knife was used in cutting each of the plant sample into tiny 

bits.  Then the plant samples were oven dried to a constant 
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weight in an oven that was maintained at 105
o
C and thereafter 

pulverized into finer texture using a laboratory mortar and pestle 

and kept at less than 4
o
C in a 500ml beaker before the analysis 

commenced. 

 

Plant Sample Digestion Procedure: As described by standard 

methods
20

, exactly 5.0 g of the pulverized plant sample 

(Eleusine indica) was weighed into a pre-cleaned 250ml 

borosilicate beaker for digestion.  Another 30ml of concentrated 

hydrochloric acid (HCl) and nitric acid (HNO3) in the ratio 3:1 

was added into the weighed sample in the beaker.  The sample 

together with the digesting solution was placed on the hot plate 

for digestion for about 20mins in the fume cupboard.  The 

beaker and its contents after the digestion were allowed to cool.  

Another 20ml of the digesting solution (hydrochloric acid and 

nitric acid 3:1) was added and digested further in the fume 

cupboard until the brown fumes disappear leaving the white 

fumes, then the mixture was allowed to cool to the room 

temperature.  The mixture was filtered using a glass funnel and 

Whatman’s filter paper no 4 into a 250ml volumetric flask.  The 

filtrate was made up to mark with de-ionised water and read on 

the Atomic Absorption Spectrophotometer (AAS).   

 

Digestion Procedure for water sample: Using standard 

methods
20

 100ml of the homogenized water sample was 

measured into a pre-cleaned 250ml borosilicate beaker for 

digestion. 

 

Thereafter, 30ml of the mixture of concentrated hydrochloric 

acid (HCl) and nitric acid (HNO3) in the ratio 3:1 was added 

into the already measured sample in the beaker.  The sample 

together with the digesting solution was placed on the hot plate 

for digestion inside the fume cupboard.  The beaker and its 

contents after the digestion were allowed to cool.  Another 20ml 

of the digesting solution (concentrated hydrochloric acid and 

nitric acid 3:1) was added and this mixture was digested further 

in the fume cupboard.  After the digestion was complete, the 

mixture was allowed to cool to the room temperature.  Then the 

mixture was filtered into a 250ml volumetric flask using a glass 

funnel and a Whatman’s filter paper.  The filtrate was made up 

to the mark with de-ionized water.  The same procedure was 

followed for the digestion of all the other water samples. All the 

digested samples were sub-sampled into pre-cleaned 

borosilicate glass containers for AAS analysis to determine the 

different heavy metals considered in this study. 

 

Preparation of Standards: Standards of arsenic, lead, 

cadmium, chromium and nickel solutions of 0.2, 0.4, 0.6, 0.8 

and 1.0mg/L were made from each of the heavy metals solution 

of 1000mg/L stock solutions of the analytes. 

 

These set of standard solutions and the filtrate of the digested 

samples were analyzed using AAS.  The detection limit of the 

metals in the sample was 0.001mg/L.  The make and model of 

the AAS used is the UNICAM 929 London, Atomic powered by 

the SOLAAR software.  

Arsenic, lead, cadmium, chromium and nickel cathode lamps 

were used for the analysis of the respective heavy metal ions in 

the standards and the filtrate of the respective samples. Gas 

mixtures were used in the generation of the flame for the AAS.  

3.5 

 

Collection and Analysis of data: Data obtained for plant and 

water sample analysis were the mean for 3 samples for each of 

the four distances (0m, 5m, 20m and 1000m) and the three 

water sources respectively.  The completely randomized design 

was adopted as the experimental design.  Data collected were 

subjected to Analysis of Variance (ANOVA).  Mean separation 

was by the Least Significant Difference (LSD) at 5% level of 

significance. 

 

Results and Discussion 

The results of the different heavy metals tested for in the 

portable water samples and weed (Eleusine indica) samples 

were as follow:  

 

Arsenic (As): The results from table-1a show that there was 

significant difference (P = 0.05) in the mean concentration of 

Arsenic in the three sources of the water samples.  It should be 

noted however that the value of Arsenic at source A exceeds the 

WHO limit of 0.01mg/L while those of sources B and C falls 

well below the WHO limit. 

 

Results from table-1b shows the mean concentration of Arsenic 

in the weed samples at the different distances.  However, there 

was significant difference (P = 0.05) in the mean concentration 

of Arsenic in the weed samples from one sample point to the 

other. 

 

Cadmium (Cd): The results in table-1a show that there was 

significant difference (P=0.05) in the mean concentration of 

cadmium in the water samples from the three sources.  

However, it should be noted that the level of cadmium in all the 

three  sources of water samples exceeded the maximum 

permissible level of cadmium recommended by WHO. Source 

A however has the highest mean concentration of cadmium of 

the three sources of water samples. 
 

Results from table -1b show the mean concentration of 

Cadmium in the weed samples taken at distances 0m, 5m, 20m 

and 1000m.  There was a significant difference (P = 0.05) in the 

mean concentration of Cadmium in the weed samples. 
 

Chromium (Cr): The mean concentration of chromium (Cr) in 

the water samples and weed samples are as summarized in 

tables-1a and 1b respectively. There was a significant difference 

(P = 0.05) in the mean concentration of chromium in the water 

samples from source A compared to the remaining two 

sampling points.  It should be noted however that the value of 

chromium at source A exceeded the WHO acceptable limit of 

0.05mg/L while the values at sources B and C fell below the 

WHO acceptable limit. 
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Table-1a 

Mean concentration of Heavy metal (mg/l) in water samples from the study sites 

SOURCES mg/L As Cd Cr Pb Ni 

Source A  (well) 

Source B (well) 

Source C (borehole) 

0.5150
c
 

0.0005
b
 

0.0002
a
 

0.6342
c
 

0.0007
b
 

0.00043
a
 

0.5078
c
 

0.0266
b
 

0.0195
a
 

5.9958
c
 

0.0214
b
 

0.0080
a
 

6.7976
c
 

0.0009
b
 

0.0005
a
 

WHO max. acceptable 

conc. for potable water 

(mg/l) 

0.01 

 
0.0003 0.05 0.01 0.02 

*Mean values for the same heavy metal carrying different superscripts along the same column are significantly different at P = 

0.05. 

 

Table-1b 

Mean concentration of heavy metals (mg/kg) in E. indica samples from study sites 

Distance from the base of 

scrap metal heap (metres) 
As Cd Cr Pb Ni 

0 

5 

20 

1000 

1.2008
bc

 

0.9598
ab

 

1.3122
c
 

0.9526
a
 

0.9857
c
 

0.7139
a
 

1.0199
c
 

0.8139
b
 

0.9032
ab

 

1.1901
c
 

1.0680
bc

 

0.8860
a
 

13.7480
c
 

11.0267
b
 

15.0046
d
 

9.8441
a
 

11.1075
a
 

13.8211
bc

 

14.8510
c
 

12.3676
ab

 

*Mean values for the same heavy metal carrying different superscripts along the same column are significantly different at P = 

0.05. 

 

 
Figure-1 

Picture showing the dumped scrap metals at the experimental site 
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Figure-2 

Close up picture showing the dumped scrap metals at the experimental site 

 

The results in table-1b shows that the highest mean 

concentration of 1.1901 mg/kg of chromium in weed samples 

was obtained from the weed samples at 5m from the base of the 

scrap heap, while the lowest value came from weeds 1000m 

from the base of the scrap heap. There was a varied significant 

difference (P = 0.05) in the mean concentration of Chromium in 

this weed sample at the different distances. 

 

Lead (Pb): The mean concentration of lead (Pb) in the water 

samples shows (table-1a) that there was significant difference (P 

= 0.05) in the mean concentration of Lead in the water samples 

from one source to the other.  The mean value of Lead in 

sources A and B were however higher than the WHO 

permissible concentration of 0.01mg/L, while source C had 

mean values below the WHO permissible level. 

 

The mean concentration of lead (Pb) in the weed samples as 

shown in table-1b reveals that there was a significant difference 

(P = 0.05) in the mean concentration of lead between all the 

distances (0m, 5m, 20m and 1000m), with the 20m distance 

having the highest concentration of 15.0046 mg/kg while the 

1000m distance recorded the lowest mean level of 9.8441 

mg/kg. 

 

Nickel (Ni): A summary of the mean concentrations of nickel in 

both the water samples and weed samples are as shown in 

tables-1a and 1b respectively. There was a significant difference 

(P = 0.05) in the mean concentration of nickel among all the 

sampled water sources.  However, the mean value of nickel at 

source A exceeded the WHO limit of 0.02mg/L while those of 

sources B and C fell below the WHO limit. 

As with the previous observations in the weed samples, the 

value of nickel (14.8510 mg/kg) was highest at the 20m distance 

(table-1b). 

 

Plants often are contaminated with heavy metals as one of the 

consequences of heavy metal pollution in soil, water and air
21, 22

. 

In their work, Rakib M.A. et al
23 

reported a direct correlation 

between heavy metal pollution and antropogenic activities 

According to Singh A. and Agrawal M.
24

, heavy metal 

contamination of the environment leads to a variety of harmful 

effects on soil and plant characteristics. Soils are known to be 

reservoirs for heavy metals released from Industrial activities 

and sundry other human induced processes
25

. Effects of heavy 

metal pollution on soil may include the alteration of soil pH, 

whereas in plants, it could lead to a reduction in the rate of 

photosynthesis, and consequently, the growth and yield in these 

plants
24

.  In addition, the contamination of soil and groundwater 

by heavy metals is also known to cause major environmental 

and human health problems
1
. 

 

The results obtained from this study shows that the 

concentration of heavy metals studied were higher than the 

permissible limits given by WHO
26

, especially in the well 

sample. The results for the water samples showed that for all the 

heavy metals studied, source A (well) had the highest 

concentration in all cases. These values (in all cases) exceeded 

the maximum acceptable concentration given by WHO
26

, (for 

portable water) by more than 51, 2000, 10, 599 and 399 times 

for As, Cd, Cr, Pb and Ni respectively.  This can be attributed to 

the possible contamination of the well water by leachates from 

the scrap metal heaps in the studied dumpsite.  The result also 
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shows that source C (a borehole) had the lowest concentrations 

of the heavy metals considered in this study which fell below 

the permissible concentration given by WHO for all the heavy 

metals tested
27

. 

 

The most probable major cause of this alarming increased 

contamination being through anthropogenic sources such as 

storage/dumping of the scrap metals in heaps on the ground 

surface for a long period of time prior to smelting and recycling 

operations.  Wastes generated from scrap metal smelting 

activities in the vicinity of the study site are suspected to have 

caused these increases in heavy metals contamination of the 

portable water around the study site, especially for site A.  

Dumping of these scrap metals in open (uncovered) and 

unconcritized grounds  exposes the scrap metals to the direct 

impact of air and rain thereby generating leachates which seeps 

out, and in sloppy areas are carried through surface run-off 

downstream into the nearby exposed water sources.  

 

Through rivers and streams, the heavy metals are transported as 

either dissolved species in water or as an integral part of 

suspended sediments, (dissolved species in water have the 

greatest potential of causing the most deleterious effects)
7
.  

They may then be stored in river bed sediments or seep into the 

underground water sources thereby moving along water 

pathways and contaminating water from underground sources, 

particularly wells; and the extent of contamination will depend 

on the nearness of the well to the scrap metal dumpsite
7
.  Wells 

located near metal sites have been reported to contain heavy 

metals at levels that exceed drinking water criteria/standards
7,12

. 

 

Since boreholes are deeper than wells, findings by Garbarino 

J.R. et al.
7
 sufficiently gives the reason for the low 

concentration in source C (a borehole) of all the heavy metals 

considered in this study. 
 

The symptoms of acute Lead poisoning due to ingestion 

according to WHO
26

 are headache, irritability, abdominal pain 

and various symptoms related to the nervous system; Lead 

encephalopathy is characterized by sleeplessness and 

restlessness and in severe cases of Lead encephalopathy, the 

affected person may suffer from acute psychosis, confusion and 

reduced consciousness
26

. Children may be affected by 

behavioural disturbances, learning and concentration 

difficulties
26

.  Lead exposure in children may also lead to 

diminished intellectual capacity
26

. 
 

Acute exposure to Lead is known to cause proximal renal 

tubular damage and long-term Lead exposure may lead to 

anaemia
26

 and may also give rise to kidney damage. According 

to a study of Egyptian Policemen, urinary excretion of N-

Acetyl-β-D-glucosaminidase (NAG) was positively correlated 

with duration of exposure to Lead from automobile exhaust, 

blood lead and nail lead
27

.  Another report recognized and 

documented the occupational exposure and proximity 

mechanism as an important route for contamination by toxic 

chemicals
28,29

. 

Lead accumulates in the body over time and remains in the 

blood for a month, in organs for several months, and in bones 

for years
30

. Inorganic Lead is classified as a reasonably 

anticipated human carcinogen by NTP and as a probable human 

carcinogen by IARC
31,32

.  

 

It was reported that skin exposure to nickel dust can cause 

allergic contact dermatitis, often at the point on the skin where 

the contact occurred
33

.  

 

Some occupational studies of employees exposed to Nickel 

compounds have found increased risk of lung and nasal cancer 

among employees
33

.  Most Nickel compounds are classified as 

known human carcinogens by IARC and NTP
32, 31

.  Persons 

who inhale large amounts of nickel may suffer from 

inflammation of the respiratory tract, chronic bronchitis or 

reduced lung function
33

. 

 

The results obtained from the weed samples showed the 

presence of heavy metals in the weed samples.  The 

concentration of Arsenic, Cadmium, Lead and nickel was 

highest at distance 20m, while the concentration of Chromium 

was highest at distance 5m.  The lowest concentration in 3 out 

of the 5 heavy metals studied (namely Arsenic, Chromium and 

Lead ) was seen at distance 1000m away from the study site 

while cadmium and Nickel had the lowest concentration at 

distance 5m and 0m respectively. In general, we can safely 

deduce that the farther away a place or a plant is from a heavy 

metal source, the lower the heavy metal burden, especially those 

that are transported as gaseous emissions
34,22,35

. 

 

An exception to this general rule may obtain where the principal 

mode of transportation of these heavy metals is water. Here, 

factors such as the type and nature of the subsurface geology, 

the nature and topography of the soil may possibly account for 

where deposits are highest or lowest and not necessarily the 

distance from the source
36

.  

 

When soils are contaminated (polluted) by heavy metals, these 

metals are taken up by plants and consequently accumulate in 

their tissues
37

. The exposure of plants to heavy metals causes 

reduction in photosynthesis, water uptake and nutrient uptake
17

.  

Recent studies has also shown that plants grown in soil 

containing high levels of cadmium show visible symptoms of 

injury reflected in terms of chlorosis, growth inhibition, 

browning of root tips, and finally death
18,19

. In a similar studies, 

the presence of heavy metal contamination of a soil was 

reported to have constituted a stress factor to the plants growing 

on this soil
38

, especially because plants (and plant parts) are 

capable of adsorbing and absorbing heavy metals from their 

environment
39

. 

 

E. indica used in this study is of particular interest because this 

plant is directly grazed on by ruminants (that are raised under 

the free range system) around the study area. Animals that graze 

on such contaminated plants or weeds also accumulate such 
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metals in their tissues
7,12

. Humans are in turn exposed to heavy 

metals by consuming contaminated plants and animals
40

 and this 

has been known to result in various biochemical disorders
9
.  In 

summary, all living organisms within a given ecosystem are 

variously contaminated along their cycles of food chain. The 

contamination of the food chain by heavy metals is not directly 

affected by the plant’s total uptake, but rather by the 

concentration of these heavy metals in those plant parts that are 

directly consumed
41

. 

 

Conclusion  

In conclusion, it can be seen from the results from this study, 

that both the water and plant samples found around  the vicinity 

of this scrap metal smelting Industry are contaminated with the 

heavy metals that were beyond the maximum permissible level 

(in some instances). This phenomenon naturally throws to the 

fore the urgent need for an immediate formulation and 

institution of a national policy by the Nigerian government on 

the promotion of  the manufacturing of goods which at the end 

of their useful life can be recycled safely and efficiently. In 

addition, there is the need for the strict implementation and 

enforcement of our existing but lax environmental laws and 

regulations. In this instance therefore, there is the need for the 

provision of site management practices (for these factories) that 

are designed to minimize or out rightly eliminate the potential 

adverse environmental and health effects of scrap metal 

smelting and recycling. In this instance, it is imperative that 

these scrap metals be stored in buildings (warehouses) with well 

cemented floors and proper roofing. 
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