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Abstract - This study was carried out to determine the impact of waste dumpsite on soil quality using otamiri hilltop 
dumpsite in Owerri, Imo State of Nigeria as a case study. Soil samples were collected from the site using an auger and 
labelled appropriately and analyzed in the laboratory. The parameters tested are; Temperature, Color, Total Organic Matter 
Content, Moisture Content, PH, Lead, Mercury, Nickel, Cadmium, Chloride, Iron, Phosphorous and Nitrogen. Result shows 
that soil at the waste dumpsite is polluted by the waste. The soil in the study area were contaminated to various extent by 
heavy metals, having concentrations higher than permissible limits. The concentration of the heavy metals decreased as 
distance away from the dumpsite increased. Consequently, different solutions were proffered, both in short and long term to 
minimize and ameliorate the effect of dumpsite on quality of soil. They include; Strict enforcement of environmental rules 
and regulations, disposal of waste where its effect on man and the environment will be minimal or ground zero, treatment or 
detoxification of toxic waste before final disposal, among others. 
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I. INTRODUCTION 
 
In some developing Nations of the World, open waste 
dumpsites are common trend. People dispose their 
solid wastes at particular locations in their 
environment, most times such heap of solid waste are 
left to decompose and remain there for years while in 
some cases they are collected by local authorities for 
final disposition at a larger dumpsite. Moved by the 
large extent of waste dumpsite at various location on 
our environment which causes repulsive sight and 
offensive odor, this study was aimed at determining if 
such waste dumpsiteshave any impact on the quality 
of soil where they exist. 
 
Everyone depends directly or indirectly on the 
soiland its products for food, shelter, clothing and 
other essential materials. This natural product is 
currently in greater demand due to increasing world 
population. Unless the soil is carefully used and not 
exploited unmindfully, these increasing demands 
cannot be met. 
Soil quality can be referred to as the capacity of a 
specific kind of soil to function within natural or 
managed ecosystem boundaries to sustain plant and 
animal productivity and maintain or enhance healthy 
habitation [1]. From this content it means that soil 
that is not polluted is an indispensable resource. 
Various portions on soils have been converted into 
waste dumpsite both in urban and rural areas of 
Nigeria. Refuse dumps are gradually taking over land 
that would have been used for other purposes. 
Presence of toxic substances in wastes may result to 
its interaction with soil system, resulting to change in 
its physical and chemical properties. In most 
developing nations of the world, solid wastes are 
disposed on soil surfaces, this give rise to 

accumulation of discarded materials which compacts 
and facilitates growth of anaerobic and facultative 
conditions that promotes biological decomposition of 
dumped waste [2]. Hence leachates of diverse 
composition are produced, depending on the content 
of the waste, number of years of existence of the site, 
climatic and hydrogeological conditions and surface 
water ingression into the dumpsite. This will 
definitely have effect on the quality of the soil around 
the dumpsite either positively or negatively. 
 
Despite attempts at waste avoidance, reduction, reuse, 
recycling, landfills, waste deposit sites (dumpsites) 
are still trending in most developing countries of the 
world. [3]. This may be linked to the population 
increase coupled with “throw-away” concept in 
present society. The generation of solid waste has 
been considerably increased in both quantity and 
complexity. 
 
A closer look at the otamiri hill top dumpsite area in 
Owerri, Imo state of Nigeria will reveal the 
following, depreciation of aesthetic value of the soil, 
change in soil color near the dumpsite, leachates 
coming out from the waste and increased odor near 
the site. With these negative fallout, it is imperative 
to assess the quality of soil in suspected areas. 
 
II. STUDY AREA 
 
Otamiri hill top dumpsite is in Owerri North Local 
Government Area of Imo State, Nigeria. It is situated 
near timber market on Aba road in Owerri 
municipality. The dumpsite has been in existence for 
about 14years. The area has two main seasons, wet 
and dry seasons. The wet season lasts from March to 
October, while the dry season lasts from November to 
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February. It lies within the sub equatorial region, 
having up to 150mm of rainfall annually. The 
temperature is a minimum of 21⁰c and a maximum of 
28⁰c. It has a relative humility range of 60% to 80% 
all over. The area is located within the broad 
vegetation of low land forests and is sub-region of the 
tropical high forests. The vegetation is however 
affected by human activities like agriculture, 
construction works and urbanization. According to 
2006 census report in Nigeria, Owerri municipality 
has a population of 270,000 persons. Most of the 
waste generated in that area are dumped at this site. 
About 20 waste conveying trucks collect waste from 
various dispositions and empty them at this dumpsite, 
individuals also empty their waste products directly at 
the site using wheel trucks and barrows. 
 
III. METHODOLOGY 
 
Soil samples were collected from the dumpsite area 
and analyzed in the laboratory. Soil sample ‘A’ was 
collected from location at the dumpsite, sample B 
was collected from location 5m away from the 

dumpsite, sample C was collected 10m from B (that 
is 15m from A) and sample D collected at the 
location 200m from the dumpsite. 

 
 
At each of these locations, auger borings were made 
and soil samples were collected at the depth of 0 – 
20cm. The soil samples A, B, C and D were poured 
differently into a black cellophane, labelled 
accordingly and taken to laboratory for analysis. 
Different methods were used in the laboratory for 
determination of the physical and chemical properties 
of soil samples. 
 
Instruments used in the field for data collection 
include 200 meters measuring tape, rubber hand 
gloves, masking tape, soil thermometer, black 
cellophane bags, shovel and soil auger. 

 
IV. FINDINGS 
 

Parameters 
Soil at dumpsite 

(Sample A) 
5m Away 

(Sample B) 
15m Away 
(Sample C) 

200m Away 
(Sample D) 

W.H.O 
Standard 

Color Dark brown Dark brown Brown Reddish brown No standard 
Temperature 28⁰c 28⁰c 28⁰c 28⁰c 35 – 40 
Percentage 

moisture content 
 

0.992 
 

0.992 
 

0.971 
 

0.898 
 

No standard 
Organic matter 8.25 0.825 0.824 0.328 No standard 
Organic carbon 0.5788 0.478 0.3723 0.1895 No standard 

Table 1: Physical characteristics of soil samples at Otamiri dumpsite Owerri, Imo state. 
 

Parameters 
Soil at 

dumpsite(A) 
5m Away (B) 15m Away (C) 200m away (D) 

NESREA 
standard 

PH 7.68 6.61 6.50 4.43 6 – 7 
Exchangeable Ca 3.86 3.00 2.66 0.50 200mg/l 
Exchangeable Na 0.339 0.034 0.033 0.026 200mg/l 

Exchangeable 
Mg 

1.21 1.12 0.99 0.10 20mg/l 

Exchangeable K 0.415 0.0415 0.0415 0.0041 20mg/l 
Total Nitrogen 0.268 0.041 0.038 0.016 20mg/l 

Lead 0.139 0.139 0.129 0.011 0.05mg/l 
Nickel 0.301 0.301 0.302 0.021 0.11mg/l 
Iron 0.267 0.267 0.189 0.021 0.03mg/l 

Cadmium 0.423 0.423 0.383 0.028 0.03mg/l 
Mercury 0.087 0.087 0.069 0.003 0.02mg/l 

Phosphate 38.80 38.60 37.40 4.60 5mg/l 
Table 2: Chemical characteristics of soil samples at otamiri dumpsite Owerri, Imo state. 

 
1. From the study carried out, it was observed that 

heavy metals concentration resulting from waste 
dumpsite is significantly high. This implies that 
soil in the study area is contaminated with heavy 
metals 
 

2. It was also observed that heavy metals 
concentration decreases as the distance away 
from the dumpsite increases, which means that 
dumpsite significantly influences the immediate 
environment 

3. A large number of people, especially those 
working at the timber shed and rural dwellers 
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living around the site may be or are exposed to 
various level of toxicity from the site because 
most of the metallic substances can evaporate 
and contaminate air, apart from being absorbed 
by plant around the site. Thus, if not checked, 
will in the long term give rise to case of 
poisoning, illness and deaths. 

 
Again, as rain falls, these elements are washed into 
the Otamiri river, through surface run off and thus 
pollute the river, it will no longer be safe for human 
use and it will also endanger the lives of aquatics and 
planktons.     
 
V. RECOMMENDATIONS 
 
A well -coordinated collection, sorting and recycling 
of waste should be initiated by the government in 
partnership with the private sector to reduce quantity 
of toxic metals at the dumpsite. Also landfill should 
be used as an alternative to open dumpsite. Massive 
awareness on the dangers of dumpsite to soil should 
be created, this will enable people to voluntarily stop 
dumping waste on open spaces. Waste reduction, re-
use and recycling should be encouraged, again waste 
can be used as raw material for production of other 
services, example, power generation, manure, as is 
done in some developed countries. This can be 
achieved through improved technology. Treatment of 
hazardous waste should be done before final disposal. 
This will help minimize if not total prevention of its 
effect on the environment. There should be periodic 
study of the contaminated areas to ascertain that 
pollutants do not exceed permissible limits. More 

personnel on waste management should be trained for 
proper waste management system in the area. Again 
there should be effort to control population growth. 
This is because the higher the population, the higher 
the volume and complexity of waste generated thus 
making waste management more complex. 
 
VI. CONCLUSIONS 
 
Soil at the waste dumpsite is polluted by the waste. 
The soil in the area was contaminated to various 
degrees by heavy metals having concentration higher 
than permissible level based on the result obtained.  
The concentration of heavy metals decreased as the 
distance away of dumpsite increased. 
Consequently, different solutions were proposed, 
both in the short and long term on how best to 
minimize the effects of waste dumpsite on the 
environment. 
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