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ABSTRACT

This investigation was set to find out the detailed overview of critical environmental issues and
how it could be solved through environmental strategies, particularly as related to abattoir waste
disposal in Enugu urban. Pollution from domestic, industries and abattoir creates a variety of
problems in the atmosphere and in the hydrological cycle. It contributes to land degradation and
is responsible for indoor and outdoor air pollution, vector-borne diseases, depletion of resources
for waste disposal and bears a significant part of the vulnerability of the population to disease.
Enugu urban area was divided into four Zones, which are Abakpa, Artisan, Ogbete and Miami.
Data collection was gotten through administered questionnaire, interviews, laboratory test and
observation. Secondary data were from already published works, various statistical tools were
adopted to analyse the data before finally presenting some in frequency tables and pie chart.
From hypotheses findings made, it was observed that improper disposals of abattoir waste does
contribute significantly to environmental degradation. Also that surface disposal is the most
widely used method of abattoir waste disposal in Enugu urban. This implies littering of animal
waste has contributed strongly to the pollution of most river like, Asata, Akwata river etc, which
flows through the area. Animal dung is channelled into the stream, thereby causing the people of
that area to suffer diseases like cholera, dysentery. From these findings, it becomes obvious that
there are several waste management systems like the landfills, activated sludge system, recycling
method but the best way to dispose the waste is using waste stabilization pond [WSP]. This
system will minimize the creation of abattoir waste and enhance its proper disposal.

KEYWORDS: Abattoir, Waste management, Environmental degradation, Vector-borne
diseases.
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INTRODUCTION

The most important issue in all meat processing plants is maintenance of proper hygiene and
adequate sanitary conditions. An abattoir may be defined as an approved facility registered by
the regulatory agency for hygiene slaughtering and inspection of animal, processing and
effective preservation and storage in meat products for human consumption (Alonge, 1991).

Animal slaughtering generates livestock waste spills that can introduce enteric pathogens and
excess nutrients into surface water and can also contaminate ground water in spite of its obvious
benefits of meat supply and useful by-products like leather and skin (Meadows, 1995). Abattoir
operations produce a characteristic highly organic waste with relatively high levels of suspended
solid, liquid and fat. The solid waste includes condemned meat (which is rare), undigested
ingesta, bones, horns, hairs and aborted foetuses. The liquid waste is usually composed of
dissolved solids, blood, gut contents, urine and water. Animal food is always microbiologically
contaminated by organisms living in it, naturally or entering it from processing operations. By
the year 2020, there will be more than 6.5 billion people in the world and half of these figures
will be residing in urban areas. The diet of rural communities is higher in calories but less
diversified, whereas city dwellers have a varied diet that is rich in animal proteins and fats and
characterized by higher consumption of meat, poultry, milk dairy products and fish (Delisle, in
FAO, 1989, Von Braunet et al.). Large quantities of carcasses and offals are introduced into
towns every day as high numbers of livestock from ranches or nomadic herds are slaughtered to
satisfy the increasing demand for meat.

Waste has always been present in our urban cities, they have been casually discarded, and in the
past they have caused little concern. The disposal of solid waste in the country has been
assuming disturbing dimension as most authorities concerned with waste management have
allowed their accumulated heaps of waste in the cities to create pollution problem of public
health and the environment. Waste from abattoir and their indiscriminate dumping belches out
stench and odour of the offensive type. Waldo (1979), in his paper titled “Man and His
environment”, the type of an urban society depends upon its cleanliness, and a healthy urban
economy requires that wastes are properly and efficiently disposed.

But unfortunately one of the menacing, crippling and excruciating problems of urban places in
the third world countries is indiscriminate dumping and inefficient disposal of waste and lack of
effective strategies to control waste. The inability of the disposal authorities to involve waste
generators in their disposal implementation strategies has compounded the ugly situation in our
urban cities in Nigeria.

As the rate of growth of population is brought into play coupled with the increasing complexities
of social life, then a picture of increased health hazard is brought out (Stracer, 1981). It is
obvious that the indiscriminate dumping of waste on our roads creates ugly site. Sometimes
besides stinking, blocks our roads and extreme cases cause road accidents. The most
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disheartening is dumping of abattoir waste along the gutter which blocks the waterways, and
form breeding grounds for mosquitoes and other diseases. The strategies needed could minimize
indiscriminate dumping and discharge of waste into the environment if not complete elimination
because attitude change, economic reuse and recycling of waste among the generators seems to
offer useful solution. Pollution from domestic, industries and abattoir creates a variety of
problems in the atmosphere and in the hydrological cycle. It contributes to land degradation and
is responsible for indoor and outdoor air pollution, vector-borne diseases, depletion of resources
for waste disposal and bears a significant part of the vulnerability of the population to disease
(Nwafor, 1995, 1999, 2000, 2004). The gravity of the situation is underscored by the fact that
environmental factors are responsible for almost one quarter of all diseases in developing
countries (DFID, 2002) of which Nigeria is a typical example.

This research project therefore will make recommendations after analysing the present situation
which issues as a result of lack of involvement of these waste generators in its control and lack of
total awareness of the urban dwellers, and the sanitary units of attitude needed and acquired
through environmental strategies and awareness will definitely check urban abattoir waste.
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Plate 1: showing abattoir waste and how they are channeled into the environment
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METHODOLOGY AND RESEARCH DESIGN

The study was formally undertaken to establish strategies for disposing and management of
abattoir waste in Enugu metropolis. This study is designed to achieve the aims of the research.

Q) Research design

(i) Study Area

(i) Population of Study

(iv)  Sampling procedure

(V) Instrumentation

(vi)  Data collection and preparation and

(vii)  Procedure for testing the hypothesis

RESEARCH DESIGN

The aim of the present investigation can only be achieved through scientific and survey
descriptive design. This is because it is concerned with existing conditions and relationship. As
Blaire (1974) has noted, descriptive survey design deals with the conditions or relationships that
exist, practices that prevail, beliefs, points of view, attitude that are going on as well as effect
that are being felt or the trend that are developing.

STUDY AREA

Enugu is a very big city that has many activities going on in it like coal mining, trading,
schooling and abattoir operation. The coal city dates back to the discovery of coal in 1909 in Udi
Hills. Enugu State, with land size covering an area of about 100km? and accounts for 21.7% of
the total population, which is 673,167 (Population Projection, National Population Commission,
2004; Enugu State Plan of Action, 2004). Enugu State extends from about Longitude 7°26E-
7°37° and Latitude from about 6°21°- 6°30°N.

Three of the areas chosen for the study are Ogbete main market, Artisan market, Abakpa, which
includes Miami market. These areas are chosen because they are the major places where there
are abattoirs in Enugu (See fig. 2). Annual rainfall is heavy (about 1700mm) most of which is
received during the wet season (March — October). The rainfall regime has double maxima. The
first comes in June/July while the second is registered around September/October (Chukwu,
2004).

Temperatures are uniformly high throughout the year ranging from 25°C in the middle of the
rainy season to about 35°C just before the onset of the rainy season.
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POPULATION OF THE STUDY

The 1991 census figure shows that the actual population of Enugu Urban Area was 465,072
people living in a population density of about 2600 per km?.

Therefore, the population of the study area consists of all abattoir operators both male and female
in Enugu market. They are represented in the table below:

Table 3.1
Market Male Female Total
Ogbete main market 250 25 275
Avrtisan 135 10 145
Abakpa 200 15 215
Miami market 61 20 81
Total 646 70 716

(Source: Field Work 2011)

From the table above it is clear that the greatest proportions of the sample were male followed by
female.

RESULTS

The researcher administered a total number of 1000 questionnaires to the respondents in the
study area. Even though they were given an opportunity to be independent in responding to the
items, the completed questionnaires were retrieved on various days. 300 questionnaires were
distributed in Abakpa, Artisan, Ogbete and 100 for Miami market, the numbers returned were as
follows; 195, 180 and 258 and 52 respectively.



International Journal of Advanced Academic Research | Sciences, Technology and Engineering | ISSN: 2488-9849
Vol. 5, Issue 6 (June 2019)

Table 4.1: DISTRIBUTION OF RESPONDENTS ACCORDING TO AGE GROUP AND
MARITAL STATUS

Age group Frequency Percentage Degree
18 -27 115 16.7 60.4

n p d
28 - 37 200 29.1 105.1
38 - 47 200 29.1 105.1
48 - 57 90 13.1 47.2
58 and above 80 11.6 42.0

Marital Status

Single 171 24.9 90
Married 514 75.1 270
n p d

Key: n=685p=100%, d =360°
(Source: Field Work, 2011)

Table 4.1 shows that the respondents who are of the age of 28-47 are much in business. Also,
that respondents who are single are 171 representing (24.9%) while those who are married are
514 representing (75.0%). It means that the numbers of the respondents who were married were
far greater than those who were single.

Table 4.2: ACADEMIC STATUS/HIGHEST QUALIFICATION OF THE
RESPONDENTS

Highest Educational | Frequency Percentage (%) Degree
Quialification

F.S.L.C. 135 19.7 70.9
G.C.E./SSCE 125 18.2 65.6
TC II/OND/NCE 185 27.2 97.2
B.Sc./HND 70 10.2 36.7
Master & Above 40 5.8 21.0
Informal Education 130 18.9 68.3
Total 685 100 360

(Source: Field Work, 2011)

From the table, it was observed that the bulk of the respondents had TCII/OND/NCE, followed
by F.S.L.C. and informal education representing 19.7% of the category. Followed by
G.C.E./SSCE holders and above which represents 10.2% and 5.8% respectively.
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Table 4.3: DISTRIBUTION OF RESPONDENTS ACCORDING TO METHODS OF
ABATTOIR WASTE DISPOSAL AND THE USE OF ABATTOIR WASTE

Methods Frequency Percentage Degree
Land surface 110 16.1 57.8
Pit 40 5.8 21

Water surface 522 76.2 274
Others 13 1.9 6.8

n p d
Uses
Manure 383 24.9 90
Production 277 75.0 270.1
Others 25 3.6 13

n p d

Key: n=685,p=100%, d =360°
(Source: Field Work, 2011)

Table 4.3 shows that the majority of the abattoir operators dispose their waste into surface water
and also that abattoir waste can be used as manure as well as in the production of pets feed. The
cattle dung was used when mixed with corn chaff to produce feed for pigs.

Table 4.4: DISTRIBUTION OF RESPONDENTS ACCORDING TO CAUSES AND
EFFECTS OF ABATTOIR WASTE ON THE ENVIRONMENT.

Causes Frequency Percentage Degree
Unhygienic operation 195 28.5 102
Waste disposal 200 29.2 105
Refuse dump 100 14.6 52.6
Poor sanitation 185 27.0 97
Others 5 0.7 2.6
n p d
Effects
Offensive odour 200 29.1 105
Disease transmission 87 12.7 45.7
Soil erosion 113 16.5 59.4
Environmental degradation 285 41.6 149
n p d

Key: n=685,p =100%, d = 360°
(Source: Field Work, 2011)
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The analysis on the table shows that the main problems of abattoir on the environment is waste
disposal and unhygienic operation, the negative effect on the environment is offensive odour or
air pollution and this is responsible for disease transmission, while the trampling and dumping of
animal waste made the entire area unable to grow grasses and some of the stream ways were
blocked thereby creating another channel or unwanted area and causing erosion. The greater
number of the respondents said that the abattoir’s negative effect on the environment is neither
offensive odour nor disease transmission but was responsible for environmental degradation.

Table 4.5: DISTRIBUTION OF RESPONDENTS ON HOW TO IMPROVE THE
MANAGEMENT OF ABATTOIR

How abattoir can be managed to control its environmental hazard

Method Frequency Percentage Degree
Education 275 40.1 144
Enactment 118 17.2 62
Planning 289 42.2 152
Others 3 44 1.6

n p d
Awarding prize to the cleanest abattoir in Enugu metropolis
Response
YES 585 85.4 307
NO 100 15.5 52.6

n p d

Prosecution of Environmental offenders should be advocated

Response
YES 597 87.2 314
NO 88 12.8 6,2

Key: n=685p=100%, d =360°
(Source: Field Work, 2011)

Here, the bulk of respondents said the best way to manage abattoir to control its environmental
hazard range from education, enactment and by planning the abattoir operation in a way that it
will not cause pollution, may be, by proper way of disposing their waste. Also, greater number of

10
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respondents agreed that abattoir price should be adopted in Enugu Market. This implies that
there will be a remarkable difference and indiscriminate dumping of abattoir waste could be
minimized and finally, 87.2% of the respondents agreed that health officers and environmental
agents should go ahead to prosecute environmental offenders i.e. any abattoir operators that
dispose their waste indiscriminately should be punished/fined. As this in turn will make them to
be conscious of the way and manner wastes are being disposed while 12.8% responded
negatively.

Table 4.6: ANALYSIS ON THE PHYSICAL AND CHEMICAL EXAMINATION OF
ABATTOIR WASTE

PARAMETERS TEST RESULTS

Sample A Sample B
PHYSICAL ANALYSIS FEACES BLOOD
Odour It has odour Has odour
Colour (pt/co) 40 150
Electrical Conductivity 2.3x10° 3.0x 10°
P.H. Value 3 6.5
CHEMICAL ANALYSIS Sample A Sample B
Magnesium (mg/L) 0.40 0.2
Calcium 0.56 0.56
Phosphorus 0.073 0.0145
Lead (Lb) 7.2x 10" 0.00036
Manganese (mn) Trace Trace

(Source, Author, 2011)

The table above shows that after digestion of the samples, Sample A which is the faeces has
odour, the PH value is highly acidic, while the conductivity is 2.3 x 10°(microhms/cn) using
conductivity metre and that of the colour is 40 using Lovi BOND Nesleriser with hazen Colour
Disc.

For Sample B, it has odour, slightly acidic, the colour is 150 and high conductivity.
The chemical analyses of both samples were also carried out as this in turn will enable the
researcher to know the best strategy to adopt in the disposal and management of abattoir waste.

TESTING OF HYPOTHESES

HYPOTHESIS ONE
The alternative hypothesis states that the improper disposal of abattoir wastes does contribute
significantly to environmental hazards/degradation.

To test this hypothesis, the respondents were compared using Chi Square Test.

11
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The formula for Chi Square test is:

X = £'(0 = Ey)®
i=1 E1
or
xX? = "0 — E)?
E
Where 0 = the observed frequency

E

the expanded or theoretical frequency

Table 4.7: CHI SQUARE TABLE

Market Yes No Total
Abakpa 177(A) 19(B) 196
Artisan 155(C) 13(D) 168
Ogbete 217(E) 30(F) 247
Miami 72(G) 2(H) 74
Total 621 64 685

(Source: Field Work, 2011)

19.593
7.814

cv (calculated value)
tv (table value)

X?cr  The contingency table is constructed using the above table to test the degree of
acceptance.

0 E 0-E (0—E)-5 |(0-E)* (0-E)*/F

A 177 177.69 -0.69 0.19 0.036 2.026

B 19 18.31 0.69 0.19 0.036 2.026

C 155 152.30 2.7 2.2 4.84 3.178

D 13 15.69 -2.67 2.17 4.71 3.002

E 217 223.92 -6.92 6.42 41.22 1.841

F 30 23.07 6.93 6.43 41.34 1.792

G 72 67.08 4.92 4.42 19.54 2.913

H 2 6.91 -4.91 441 19.45 2.815

. > | 19.593

Significant Level = 0.05

d.f (degree of freedom) = 3

= 7.814 < X%r = 19.593

Hence, Hy is rejected and Hj is accepted.

12
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From the table, the critical t value is 7.814 and less than the calculated value of 19.593 at 0.05
level of significance with 3 degree of freedom. This means that Hg is rejected i.e. Null
Hypothesis while the H; alternative is accepted. This implies that improper disposal of abattoir
waste does contribute significantly to environmental hazard/degradation.

HYPOTHESIS TWO

H, Surface disposal is the most widely used method of abattoir waste disposal in Enugu
Abattoir market.

Ho Surface disposal is not the most widely used method of abattoir waste disposal in Enugu
Abattoir market.

CHI Square Test is used to test this hypothesis.
X = "(0—E)
E

Table 4.8: CHI SQUARE TABLE

Market Yes No Total
Abakpa 169(A) 25(B) 194
Artisan 150(C) 16(D) 166
Ogbete 245(E) 29(F) 274
Miami 49(G) 2(H) 51
Total 613 72 685
(Source, Field Work, 2011)
The contingency table is also constructed using the above data.

0 E 0-E (0—E)-5 |(0-E)* (0-E)*/F
A 169 173.60 -4.6 4.1 16.81 9.68
B 25 20.39 4.64 4.14 17.14 8.41
C 150 148.55 1.45 0.95 0.90 6.06
D 16 17.45 -1.45 0.95 0.90 6.06
E 245 245.2 -02 -0.3 0.90 3.67
F 29 28.8 0.2 -0.3 0.90 3.67
G 49 45.63 3.37 2.87 8.24 1.80
H 21 5.36 15.64 15.14 229.21 42.76
d.f. = 3
Level of significance 0.05 82.11
Table Value = 7.814
Calculated Value = 82.11
X2 = 7.814 <X*Cal = 82.11

* Hence Hy is rejected and H; is accepted

13
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This shows that the critical t value is 7.814 while the calculated value 82.11 at 0.005 Level of
significance with 3 degree of freedom.

It means that Hy is rejected while Hy is accepted which says that surface disposal is the most
widely used method of abattoir waste disposal in Enugu Urban Market.

DISCUSSION

From the study, it has been designed to find through survey the problems created to the
environment by the existing abattoirs in Enugu Urban Market and to find the strategies for
disposal and management of abattoir wastes in Enugu. These problems militating against these
years for Enugu Urban to make a standard, hygienic and unaffected environment by the presence
of abattoir. To accomplish this objective, the researcher had a personal interview with the
butchers or abattoir operators, the health workers, ESWEMA and those leaving around the study
area. The researcher thereby submits her finding in relation to the data collected, presented and
analysed.

From testing the hypotheses of the study, the following findings were made:

1. That the improper disposals of abattoir wastes do contribute significantly to
environmental hazards/degradation.
2. That surface disposal is the most widely used method of disposal of abattoir waste in

Enugu Urban Market.

From this study, it is obvious that littering of animal waste has contributed greatly to the
pollution of Asata stream which is flowing through the area and animal dung are channelled into
the stream of Asata thereby causing the people of the Area to suffer diseases like cholera,
dysentery. The animal waste does not cause only water pollution as the environment produces
offensive odour and the smoke generated by the roasting of the animal skin as could be seen in
the plate.

These heaps of stanching refuse, blockage of drainage systems contribute the bulk of
environmental hazards/degradation. These hazards also include unclean site, soil erosion and ill
health. This is confirmed by Adele (1984). The hypotheses also show that the most common
means or ways by which these abattoir operators dispose their waste is through surface disposal.
This is bad as this falls in line with what has been discussed above which is environmental
degradation.

Also, in the other aspect of abattoir, the government shows little or no interest in the maintenance
and management of abattoir. That is why none of the abattoirs is of any standard, no adequate
facilities. Environmental strategies become the only solution to curb abattoir waste problems.
This is confirmed by JANIS and BERNSTEIN (1993) who observed that waste management

14
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cannot succeed except regulatory, economic and educational instruments are used to control and
manage the abattoir waste.

CONCLUSION

Sustainable living is about meeting our needs without compromising those of future generations.
It means respecting the environment and finding ways to break the link between wealth
generation and waste production and environmental degradation. It is pertinent at this juncture to
understand that to reduce waste, we must change the way we think about our environment. Our
air, land and water are too valuable to squander as dumps and more importantly, we have no
right to do so.

15
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