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ABSTRACT

This research assessed how small scale sawmills wood waste disposal affect the
environment in Kumasi metropolis. The study was conducted at selected local timber mills
in Kumasi in the Ashanti region of Ghana. The study was a descriptive social survey design

which sought to portray an accurate profile of persons, events and situations. To harness

o
the needed information, a triangulation method compising of questionnaire, interview and

observatlon/photog@phy methods were employedsin gatherlng data. Purposive random
sampling method was used in selection of; two hundred and thlhy elght (238) respondents

from populatloﬁ -comprlsmg of wood processors, carper‘ftersq ana=timber sellers from the
“I II e generated by manual clearing. These
ﬁ

the rains and polr!*(he airwith smeke whe astes are bwiﬂncontrollably. Improper

areas under su_rvey. The'study, anning-as the highest waste generation

sources whiles majority of saw
|

wastes affect the environment tii, produce offensive odours during

wood waste disposal caluse hazard-to human.The-study reg-)mmended measures for dealing

with the situation of waste dlsﬁiﬁh\_ﬁfggaﬂ ml'lls =

Xii
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CHARPTER ONE

INTRODUCTION

1.1 Background of the Study
Waste generation is a concomitant aspect of living; it cannot be banished but can only be
managed. The problems posed by these wastes are many: they degrade the urban

environment, reduce its aesthetic value, produge offensive odours during the rains and

pollute the air with smoke when the wastes are burntuncentrollably. They also constitute
health hazards in theémselves if they are not timely disposed; they become breeding places

for worms and iﬁsects (Desunmu and Ajayt, 2002). F

EG

technologies, disposal IS precedec ﬂ peering activities such as sorting and

Disposal of ‘Solid waste is t

quantity reduction !White et a I in‘order to sort out materials that can

be turned into some economic value. Several. method of c_ii.spoﬁ; waste exists. The choice
b . 1 !

of any method depends omsa number of factors. These*factors according to Eerd (1997)

I q | | u
| - F
include: characteristics of the solid wast] to be disposed, cost consideration (i.e. how much

is available and how much the method could cost), availability of disposal site (cost of land
for example) and cost of labour and technical implication of the methods. Any community
whether in the advanced or less developed countries is open to choose among the following
options of solid waste disposal methods: converting/ recycling, sorting and salvaging, open

dump, controlled tipping/sanitary and landfill/daily burying.
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Others include: composting, incinerating and disposal into sea (Oluwande, 1974;

Rushbrook and Pugh, 1999).

The ‘open dump’ method of solid waste disposal is considered as both naive and dangerous
(Rushbrook and Pugh, 1999). This is because there is no control on the leachate (the
contaminated liquid draining from waste) generated and constitutes a direct risk to human
health. Though, open dump is initially thought to be cheap and easy it is in the long run the
costliest (Eerd, 1997). JohfAnesSen .and Boyer"(1999) observed that it remains the

predominant meanssin developing eountries.

Logging, woodgprocessing and storage generaie a considerable amount of waste. These
bring the natural forest which isthe main source of raw material for the wood industry
under threat. Using wood carefully with minimum waste is also a vital component of

sustainable timber use, but this has been less of & focus to date (Magin, 2001).

Wood residues like sawdust, trimmings and edgings are typically viewed as a burden-some
disposal problem (FAO, 1990). However;=the materials have potential to become usable
resource. Ghana is in a position to take up this advantage since the timber industries have
average yield of about 28-64% (Gyimah and Adu-Gyamfi, 2009), with majority of the
wood resources going to waste. Dost (1966) also defined wood residue as the remnant of
the original raw material after the economic value has been removed. Gyimah and Adu-
Gyamfi (2009) reported a lumber yield of about 28-64%. This means, more than half of

the raw materials sent to the timber industries come out as waste.
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1.2 Statement of Problem

Waste generation is a concomitant aspect of living; it cannot be eliminated but can only be
managed, the problems posed by these wastes are many. They degrade the urban
environment, reduce its aesthetic value, produce offensive odours during the rains and
pollute the air with smoke when the wastes are burnt uncontrollably. They also constitute
health hazards when they are not timely disposed. They become breeding places for worms
and insects. They also pose bad working environment for those working in the area, due to

accumulation of wastes,over a period of time 'most ‘especially during raining season

(Odewumi 2001, Akinbode & Olujimi, 2014).

Sawmill by its Elature generates a lot of wastes such as; saw dusts, wood off cuts, wood
barks, plain shavings, wood rejects, etc: As the demands for wood and its products increase,
the volume of wastes being generated cannot but Increase in the absence of proper disposal
methods, these wastes are burnt in.the open air, or spilled into the water bodies, sometimes
blocking the drainages and canals. The blockages of canals and drainages also cause
flooding where sawmills are situated in (especially Anlc.)ga junction) the city of Kumasi
and in the hinterland during raining seasen=Sometimes sawdust is used to fill a pot hole
which is not the appropriate material to these fill pot holes which degrade the aesthetic of

the city. The problems facing the small scale mills today is how to properly dispose the

waste generated daily by the ever increasing number of the smallscale sawmills.

1.3 Purpose of the study
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The purpose of this study is to assess how small scale sawmills in Kumasi wood waste

disposal effect the environment.

1.4 Objective of the Study
1. To determine the process of collection wood waste by smallscale sawmills.
2. To examine the methods of disposal by smallscale sawmills.

3. To assess wood waste disposal irqplication on the environment.
| | F |

4. To evaluate health hazafds 6h the workers coursed by wood waste dispose around

sawmills . 5

1.5 Research Q:lj‘estions

e What mechanisms (sys

ection of woodwaste generated at the

smallscale sawmilis?

e How does wood process sawmills) dispose waste generated?

e Where th:#\

e Towhat extendbdbqs_wood waste disposal affe_gt-l'He environment?

allscale does sawmills dispose:waste generated?
- u

| Iq- ‘F. o

1.6 Significance of the Study

The study would provide an insight into the effect of improper wood waste disposal on
environment and health of human and other living organism. The study would help the
authorities to be conscious on the effect of improper wood waste disposal.

My findings would also serve as baseline information on which policy makers can resort

in designing course of action or inaction to improve wood waste disposal management.
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The study would serve as a literature to any other future researcher, organizations and the
government who might take up similar projects.
Finally, the study would be of help to me, as a researcher by means of broadening my scope

of analyzing, understanding and evaluating the effect of improper wood waste disposal.

1.7 Scope of the Study

This study focused only on small scale sawmills (wood processing shops) selected from
Kumasi metropolis in the /Ashanti Region.

It also focused on=the" effects of improper wood waste disposal of solid waste on the
environment and'the health of people in Kumasi. This will'include looking at the processes
of collecting waste, how the waste are disposed, the effect on theenvironment as well as
the health of workers in the timber industries and suggestions in addressing and improving

of solid wood waste management related issues in.the metropolis.

1.8 Delimitation
This study focused onlysen small scale sawmills (wood«processing shops) selected from

Kumasi.

1.9 Organization of the Study

This research constitutes the following chapters; chapter one constitutes General
introduction, problem statement, significant of the study, scope and limitations of the study,
among others. Chapter two constitute Literature Review, Chapter three constitute Research

methodology, Chapter four constitute Result and findings ,Chapter five constitute
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Discussion and chapter six constitute summary of Finding Recommendation and

Conclusion.
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CHARPTER TWO

REVIEW OF RELATED LITERATURE

2.1 History of Waste Management

In ancient cities, wastes were thrown onto unpaved streets and roadways, where they were
left to accumulate. It was not until 320 BCE in Athens that the first known law forbidding
this practice was established. At that time a system for waste removal began to evolve in
Greece and in the Greeksdaminated cities of the eastern Mediterranean. In ancient Rome,
property owners were responsible for cleaning the streets fronting their property. But
organized waste collection was associated only with state-sponsored events such as
parades. Disposal methods were very crude, involving open pits located just outside the

city walls. As,populations increased, efforts were made to transportwaste farther out from

the cities (Nathanson, 2014).

After the fall of Rame, waste ecllection and municipal sanitatiton began a decline that lasted
throughout the Middle*Ages. Near the end of the 14th ce:1tury, scavengers were given the
task of carting waste to dumps.outside-eity-walls. But this was not the case in smaller towns,
where most people still threw waste onto the streets. It was not until 1714 that every city
in England was required to have an official scavenger. Toward the end of the 18th century
in America, municipal collection of garbage was begun in Boston, New York City, and
Philadelphia. Waste disposal methods were still very crude, however. Garbage collected in

Philadelphia, for example, was simply dumped into the Delaware River downstream from

the city (Nathanson, 2014).
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A technological approach to solid-waste management began to develop in the latter part of
the 19th century. Watertight garbage cans were first introduced in the United States, and
sturdier vehicles were used to collect and transport wastes. A significant development in
solid-waste treatment and disposal practices was marked by the construction of the first
refuse incinerator in England in 1874. By the beginning of the 20th century, 15 percent of
major American cities were incinerating solid waste. Even then, however, most of the
largest cities were still using primitive disposal methods such as open dumping on land or

in water (Nathanson, 2014);

Technological advances continued during the first half of the 20th century, including the
development of,garbage grinders, compaction trucks, and pneumatic collection systems.
By mid- century, however, it had become evident that epen dumping and improper
incineration of solid waste were causing problems of pollution and jeopardizing public
health. As a result, sanitary landfills were developed to replace the practice of open
dumping and to reduce the reliance on.waste incineration. In many countries waste was
divided into two categories, hazardous and nonhazardous, and separate regulations were
developed for their disposal. Landfilis-were designed and operated in a manner that
minimized risks to public health and the environment. New refuse incinerators were
designed to recover heat energy from the waste and were provided with extensive air
pollution control devices to satisfy stringent standards of air quality. Modern --solid-waste
management plants in most developed countries now emphasize the practice of recycling
and waste reduction at the source rather than incineration and land disposal (Nathanson,

2014).
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Solid waste management has over the years been an albatross around the neck of city
authorities in Ghana. Particularly in Kumasi, where over 2,000tons of solid waste is
generated daily, waste management departments still grapple with the collection of this
huge amount of solid waste. Undoubtedly, the capacity of authorities has been greatly

overwhelmed by the ever-increasing amounts of waste at urban centres.

Consequently, heaps of solid wastes are not uncommon sights in our cities mostly near
residential and low incomesdfeas. This presents a"host 6f problems as these huge piles of
waste pose grave risk to human life and the environment as well. Although, numerous
researchers have attributed this principally to lack of resources.and weak institutional
capacities, there seems to be some disregarded factors that also contribute substantially to

the status quos

There are various products that 'can be derived from wood wastes and yet still wood
residues are often spilled on open spaces, sometimes occupying lands for development.
Likewise, they also constitute bad working environment for those working in the area, due
to accumulation of wastes over a period-of-time most especially during raining season.
Wood residue leachate contains high concentrations of natural organic material which can
mobilize metals such as iron from soils. Threats to forests due to adverse effect of climate
change could be effectively tackled by increasing the use of wood residues. The situations
of waste disposal in Ghana are similar to those of her fellow developing countries within
the tropical climates. In Ghana, majority of landfills are open dumps, even though these
are strongly discouraged in the national sanitation policy. Ghana’s first sanitary landfill

facilities were commissioned in Accra, Kumasi, Sekondi-Takoradi and Tamale between

9
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2003 and 2004. In Ghana, the issue of collection, management and disposal of solid waste
continues to feature prominently across the country. It is clear that the inability of state
authorities to systematically manage waste and especially wood residues is presenting
challenges such as the contamination of water bodies leading to the spread of water-borne
diseases, health hazards from the stench emanating from uncollected and decaying garbage,
air contamination, garbage- chocked drains and gutters, irresponsible disposal of refuse at
our industrial areas and others. Recently, the problem of sanitation has assumed increased
prominence as a political-issue eSpecially in urban‘areas leading to the introduction of a
by- monthly national sanitation day. Saw dust Is @ major air pollutant as well as a source

of smoke from burnt wood waste.

2.2 Waste
Waste is more easily recognized than defined. Something.can become waste when it is no
longer useful to the owner or itis used and fails to fulfill its purpose Freduah (2004). There

are basically two types of waste namely.liguid and selid waste Puopiel, (2010).

2.3 Solid Waste

According to Tchobanoglous (1993), solid waste is any material that arises from human
and animal activities that are normally discarded as useless or unwanted. Furthermore,
Zerbock (2003) also defined solid waste to include non-hazardous industrial, commercial
and domestic waste including household organic trash, street sweepings, and institutional
garbage and construction wastes. Solid waste can therefore be said that, it is any products
in solid state that is useless or unwanted which is generated from the activities of and

discarded by society.
10
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2.4 Sources and Types of Solid Waste

According to Tchobanoglous et al (1993), solid waste is classified into types in terms of

sources and generation facilities, activities or locations. The table below shows where

wastes are

Table 2.1: Sources and Types of Solid Waste

Source

Typical location

Types of solid waste

Residential

Commercial/Municipal

Industrial

Open areas

Treatment plant site

Agricultural

Single-family and multifamily
dwellings, low-medium, and high-
rise apartments;

Stores, restaurants, markefs,office
buildings, hetels, motels, print
shops, auto repair shopspmedical
facilities and'institutions
Construction, fabrication,

light and heavy manufacturing,
refineries, chemical plants,
lumbering, mining, demolition
Streetsyalleys, parks, vacant plots,
playgrounds, beaches, highway and
recreational areas.

Water, wasteswater, and industrial
treatment processes.

Field and rew crops, orchards,
vineyards, dairies, feedlots and
farms

Food wastes, rubbish ashes,
special wastes

Food wastes, rubbish, ashes,
demolition and construction

Food wastes, rubbish, ashes,
demolition and construction
wastes, special wastes,
occasionally hazardous wastes
Special wastes, rubbish

Treatment plant wastes,
principally composed of
residual sludge

Spoiled food wastes,
agricultural wastes, rubbish,
hazardous wastes

Source: Tchobanoglous &t al 1998.p.522.7

2.5 Solid Waste Management

Solid waste management systems in developing countries must deal with many difficulties,

including low technical experience and low financial resources which often cover only

collection and transfer costs, leaving no resources for safe final disposal (Collivignarelli et

al., 2004). According to Tchobanoglous et al (1993: 7), solid waste management is “that

discipline associated with the control of generation, storage, collection, transfer and

11
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transport, processing and disposal of solid wastes in a manner that is in accord with the
best principles of public health, economics, engineering, conservation, aesthetics and other

environmental considerations and that is also responsive to public attitudes”.

Kumah (2007) also defines solid waste management as “the administration of activities
that provide for the collection, source separation, storage, transportation, transfer,
processing, treatment, and disposal of waste”. For a healthy environment, there is the need
for solid waste management By systematically contralling generation, collection, storage,
transport, source separation, processing, treatment, recovery, and disposal of solid waste.

The figure below show,simplified process for solid waste management.

2.6 Sawmill

Sawmill is defined according to Eneyclopedia Britannica as machine or plant with power-
driven machines for sawing logs into rough-squared sections or into planks and boards. A
sawmill may be equipped with- planing, molding, tenoning, and other machines for
finishing processes. Sawmill can be classified into three in Ghana, the classification of the
industry as large ,medium or small scale;depends on.the rate of production and the number

of employees.

2.6.1 Small-scale sawmill

An industry with a low rate of production and fewer employees less than fifty (50) is a
small-scale industry. Smallscale sawmill require little starting and operating capital. They
require cheap labor that is easily found and their target market is the host community. Such

companies also realize a small annual turnover and, as a result, pay fewer taxes. The

12
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industries help in alleviating poverty through provision of employment and other products.
Small-scale sawmill are easy to start and manage given the minimal scale of production.
They are set up to cater for the basic needs of the people within their locality. The number
of employees is only a small portion of maximum fifty (50) people. Such enterprises are
usually privately owned sole proprietorships and partnership. Most governments
implement policies that strengthen the small-scale industry sector because of the role the

industries play in economic development.

2.6.2 Medium Scale Sawmull

The category of'medium scale sawmill'is made up of enterprise'which employ fewer than
250 persons. These enterprises emerge from the slow and steady grewth of successful small
sawmills. As.a company earns more revenue, it starts keeping aside the capital required for
buildings, equipment and recruitment of more employees. This eventually creates a bridge

between small business and large’scale sawmills.

2.6.3 Large Scale Sawmill

To generalize in a broad way, large seale-sawmills have significant quantities of capital
and employ greater than or equal to 250 employees. They also have a broad geographic
reach or generate substantial volumes of revenue. They use sophisticated equipment to

carry out their activities.

13
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2.7 Solid Waste Management Process

For proper solid wood waste management system, there should be an effective control of
the production of waste, its storage, collection, transportation, as well as proper disposal
system. Waste should be disposed in a manner that will not have an effect on the
environment and humans. According to Tchobanoglaus et al, 1993, managing solid waste
must be accomplished in an efficient and systematic manner hence the fundamental aspects

and relationships accompanied with it need to be identified and tackled diligently.

Just like most natural resources used by man, timberand timber products generate lots of
unwanted, or used products (waste), from tree cut-offs, sawdust, tree bark etc. and this
waste (wood waste) has become_prominent due to the high demand for timber and its
derived products, forests are being cleared and these residues are left unattended to. Wood
industries produce large volumes of residues which must be manage or properly disposed

of.

2.8 Definition of Wood Waste

Warnken (2008) defines wood waste asthe-end-of-life products, failed products, off-cuts,
shavings and sawdust from all timber products. This excludes both forest residues (often
referred to as primary wood waste) and garden organics including branches, bushes and
tree stumps. Wood waste was also defined as “sawdust, timber offcuts, wooden crates,
wooden packaging, wooden pallets, wood shavings and similar materials, and includes any
mixture of those materials, but does not include wood treated with chemicals such as

copper chrome arsenate (CCA), high temperature creosote (HTC), pigmented emulsified

14
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creosote (PEC) and light organic solvent preservative (LOSP)” in the 1997 NSW
Protection of the Environment Operations Act (POEQ). The Californian Integrated Waste
Management Board (CIWMB) defined urban wood waste as “the portion of the wood waste

stream that can include sawn lumber, pruned branches, stumps and whole trees”

2.9 Attributes of Wood Waste

Waste could be described as any material which has been used and is no longer wanted
because the valuable or useftil part of it has been removed. Wastes in the wood industry
could be in solid fetm while‘others are in soluble or.solvent siate. Waste is the left-over
materials generated -during the manufacturing process considered to be unusable and
useful again and, discarded. \Wood wastes consists of wood pieces,and particles generated
from the industrial or small scale processing of wood, construction and demolition
activities and broken- dewn wood products. -Cemmon wood wastes includes bark, scrap
lumber, sawdust, construction and demolition wastes, offcuts, ash from the burning of

wood wastes, and'broken furniture (Keene.& Smythe, 2009):

2.10 Sources of Wood \Wastes

Wood waste is generated in various sectors of the wood industry during processing. This
includes wood waste generated from sawmills, furniture companies and plywood industries
as -they are directly involved with the usage and conversion of timber into its derived
products for consumer use. In the sawmill industry, the wood has to be converted into
various sizes to maximize profit and also satisfy the demands of the people. The sawmilling

industry originated in Ghana with the establishment of the first pit-sawing. Since then,

15
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more sawmills have been established as the demand for lumber (sawn wood) continues to
increase. Sawmills generate a lot of wood wastes due to the intensity of wood processing.
Saw dusts, wood off cuts, wood backs, plain shavings, wood rejects are all wastes
generated during wood processing in sawmills. Wastes such as off-cuts, sander dusts, wood
shavings and wood chips are produced in the furniture or carpentry shops (companies). The
plywood industries mainly generate wood waste from bark, peeler cores, veneer wastes
and panel trims while the wastes from particle board industries is very negligible but comes

from chip wastes from panel®rimmings and dust from’ sanding machines.

Depending on thie nature of the material and how deeply imbedded in the wood, it may be
difficult to automate this process, resulting in additional labour cost. Shavings of wood can
range in size and can also incluce splinters. Sawclust particles are also highly variable and

range from coarse particles to flour that can present a health and/or an explosion hazard.

‘Off-cuts’ refers to the pieces of wood ereated in manufacturing that are superfluous to
requirements either due*te irregularity of form or unsujtability for reuse. The collection,
transportation and storage of this type-af-weod waste occupies a large volume due to the

irregularity and lack of uniformity in shape or structure of the recovered material.

Some forms of wood waste, such as shavings and sawdust, have a tendency to absorb
moisture from the air due to the relatively high surface area of the individual particles,
potentially complicating their reprocessing. Stockpiles of these materials can also be

subject to wind dispersal and so must be covered or contained in some way.
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The inherent challenges of dealing with wood waste in all of its various physical forms
means that innovative solutions are required to recover maximum value from this resource.
Solutions may be technical in nature and involve significant amounts of capital. However,
there are opportunities for synergistic utilization of wood wastes, either on-site (for
example co-generation of heat and power) or nearby in co-operation with partners (for
example as inputs for added-value products) that may only require improved planning

related to the design of themianufacturing process of stdrage site itself.

2.11 Classification of Wood \Waste

Wood waste can be categorized based on condition and category based on grade condition:
Clean Wood Waste could be seraplumber, sawmill ends, plywood; wood used in concrete
with less than 2 inch diameter residual chunks of concrete on it. Clean wood may contain
nails, bolts or screws in fair quantities. Clean wood waste should not have paint, oil or
Styrofoam, telephone poles, treated wood, wood with tar are not considered clean wood
waste. Note: wood waste that~has paint or other comtaminants can be recycled as
construction and demolition waste:*Centaminated wood waste is wood painted or coated,
wood from construction, furniture, roofing planks and generally treated wood. Category
based on grade: Grade A: contains wood with very few contaminants such as paint or other
coverings. Mixed Grade: wood wastes with considerable amounts contaminants such as
concrete and nails in relatively low quantity. Low Grade: contaminated wood containing
tar and other chemicals industry. Characterization is the way in which something is

described or defined.
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Waste characterization involves analysing different waste stream compositions and is an
important part in any management of waste. New waste technology developers must take
into consideration the rudiments that waste streams consist of in order to fully treat the
waste (Ghani et al., 2013). Wood waste is usually composed of: Saw dust: produced during
wood processing, wood offcuts. Wood barks: bark is the outer most layer of wood plants,
wood bark overlays the wood. Plain shavings: are wood wastes that result from smoothing
or planning of wood. Wood rejects: are wood/timber that have being rejected either due to

degradation or pest infestation (e.g beetles and fungi): Wood chips: are medium sized solid

materials made by eutting, or'chipping, large pieces of wood (Christersson et al., 2005).

212 Collection:of Wood Waste from Sawmills

Collection of.wood waste is a big problem for the smallscale sawmills (wood processing)
shops waste in Ghana. The process in collecting solid wood waste from shops (sawmills)
is done manually by bear hands orvwheel barrow without any safety gadgets. This makes
it difficult to properly gather wasie generated in a day production processes. Alternatively
waste may be heaped or bagged for weeks or month befo;e track or tractor will be hired to
dispose the waste. The use of dust or extracters for collection of waste is absent in Ghanaian
smallscale sawmills. Workers that regularly inhale dust (wood dust) could be in danger of

respiratory infection. With irritation of the respiratory tract, flu-like symptoms may occur

as a result of inhaled wood dust.
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2.13 Health Challenges of Wood Waste

Burning of waste wood is the most common management practice in Ghanaian smallscale
sawmills. The burning is done in the open place, releasing harmful (pollutants) substances
like carbon monoxide, sulphur dioxide, nitrogen oxides, and ash into the air. Indiscriminate
burning of waste wood pollutes the air, smoke contains fine particulate matter that can scar
the lungs. Some chemicals in wood smoke such as polycyclic aromatic hydrocarbons
(PAHSs) and dioxin are suspected to be carcinogens. Wood smoke increases risk of lower
respiratory infections and interferes with normal lung dévelopment in children. It can also

depress the immuneisystem.and make it difficult to breathe:

Workers who regularly inhale dust (wood dust) are inflammable, and if ignited can lead to
fire could be in"danger of respiratory infection. With irritation of the respiratory tract, flu-
like symptoms may occur as a result of inhaled wood dust. Prolonged exposure may lead
to more serious health conditions such as asthma and emphysema. Employers must,
therefore, controliexposure to dust from wood. Chemicals used to treat wood if present in
wood dust can cause dermatitis red, dry, itchy skin which‘may develop blisters. Repeated
exposures of a worker can cause severeskin-reaction, Wood dust is carcinogenic, according
to the International Agency for Research on Cancer (IARC). A study carried out in Canada,
showed workers exposed to wood dust developed adenocarcinoma (a rare form of nasal
cancer), further studies showed that workers in logging, sawmills, furniture and cabinet
making, and carpentry are at an increased risk of developing adenocarcinoma (Vallieres et

al., 2015).
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2.14 Environmental Challenges of Wood Waste

A common practice by smallscale sawmills is dumping wood waste in open areas nearby
mills. Unattended over a period of time the wood waste starts decomposing, and methane
gas is emitted which is a harmful greenhouse gas. Living things must generate waste, it’s
associated with living; it cannot be stopped but must be managed (Odebunmi, 2001).
Wastes pose many problems: environmental degradation, loss of aesthetic value, produce
unpleasant odours and smoke pollutes air during improper incineration of wastes. If not
properly disposed these could be hazardous to health; inappropriately disposed of wastes
become breeding grounds for pests and vectors of. diseases. Dumping of refuse (e.g.
sawdust) into water bodies could block ‘drainage and cause -flopding during the rainy
season, whichcan lead to lose of lives and properties (FAO, 1991; Elijah & Elegbede,
2015). An environment such as a water body contaminated by organic pollutant (wood
waste) has low diversity and low species of aguatic organisms (e.g. fish) in the water body.
Wood wastes dumped in rivers and other water bodies are toxic and clog fish gills and
incidentally light" penetration is reduced. which limits produetivity of aquatic plants.
Aquatic organisms are vulnerable due to pollution of theirenvironment, as a result of wood
and other industries discharging wastessinte water bodies. In developed countries, wood
waste management practices are more elaborate than in a developing country such as
Ghana. Wood wastes are collected from various points or locations (households, factories,
construction sites etc.); either directly by the process or by the individual/ groups taking it
(wood waste) to the processor themselves. These wood wastes are stored (if not used

immediately), processed and transformed into new usable materials sometimes to
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traditional healers or given away free of charge while slabs are disposed by selling them as

firewood in bread bakers.

Sawdust and other process dusts present a fire and explosion risk in mills. Wood waste and
dust are inflammable, and if ignited can lead to fire outbreak, such a fire may cause an
explosion if the volume of dust contained in the area is high. To minimize this risk, dust
may be removed by manual means, or_preferably, gathering by local exhaust ventilation
systems and collected inags or Cyclones. The waste generated by a vertical band saw is
sucked into the dustscollection hood like a vacuum cleaner. This reduces the sawdust in the

air and generates a suction pressure that sucks dust (sawdust) from the air in the mills.

CHAPTER THREE

METHODOLOGY

3.1 Research Design
Research designs are concerned with turning the research question into a testing project.
The best design depends on the research questions. The research design has been

considered as a "blueprint™ for research, dealing with at least four problems: what questions
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to study, what data are relevant, what data to collect, and how to analyse the results
(Creswell, 1994). The research design chosen for the study is qualitative research design.
Qualitative research is a method of inquiry employed in many different academic
disciplines, traditionally in the social sciences, but also in market research and further
contexts. Qualitative researchers aim at gathering in-depth understanding of human
behaviour and the reasons that govern such behaviour. The qualitative method investigates
the why and how of decision making, not just what, where, when. Hence, smaller but
focused samples are more-often needed, rather than‘large samples (Marshall, & Rossman,
1989). Furthermores.it involves an‘interpretive, naturalistic approach to its subject matter
and gives priority to what the data contribute to important research questions or existing
information (Marshall, & Rossman, 1989). From the explanations above, characteristics of

qualitative research method made it suitable t@ be employed in the study.

3.2 Descriptive Research

It is a research design-that offers a detailed account of some social phenomena setting
experience, group etct(Ryane, 2005). William (2001)«states that descriptive research
depends on observation as a-means efycoltecting data. He further says that observation
examines situations in order to establish what the norm is and what can be predicted to
happen again under the same circumstances. According to Asabere (2011), descriptive
research is written for the purpose of providing the readers with complete detail of events
and emotions as they happen. Another function of descriptive research is to make an effort
to present events, emotions, sentiments or ideas and images to the reader as realistically as

possible (Wiersma, 1995). It is further explained that, the author of a descriptive research
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paper seeks to communicate to readers what they would see, hear, feel, think or even smell
as if they were actually present in that environment. For this reason, a descriptive research
makes use of strong and powerful adjectives which possess the ability to create pictures in

the mind of the readers.

According to Knupfer and Mclellan (2001), descriptive research method also emerges
following creative exploration, and serves to organize the findings in order to fit them with
explanations, and then test or validate those explanations. Many research studies call for
the description of natural or.man-made phenomena such as their form, structure, activity,
and change over time, relation to other phenomena and so -on. The description often
illuminates knowledge that might not otherwise be noticed or even encountered. This
research method was employed to.assist the researcher in the'explorations and explanations

of findings.

3.3 Population for the Study

Castillo (2009) defines research population generally as@a large collection of individuals or
objects that is the main focus of a scientific query. It is for the benefit of the population
that researches are done. He further discusses that, a research population is also known as
a well- defined collection of individuals or objects known to have similar characteristics.
All individuals or objects within a certain Population usually have a common binding
characteristic or trait. It may be finite if its members can presumably be counted or infinite

if its members cannot be definitely known. In this research the population for the study was
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people who deal with wood, wood products and residents around sawmill in Kumasi
metropolis.

The target populations for this study comprises saw mill workers, sawmill managers or
owners and residents around sawmills. The study area was the Ashanti region of Ghana,
but due to the vastness of the region, the area of study was limited to Kumasi, the capital

of Ashanti region.

3.4 Sampling

According to Frankel and Wallen (1996), a sample in a research study refers to any group
on which information is obtained. Sampling is the process of.selecting these groups or
individuals. This source further explains that when it is possible, researchers prefer to study
the entire population in which theyare interested. Usually; however, this is difficult to do.
Most populations of interest are large, diverse, and scattered over a large area. Finding, let
alone contacting, all the members can be time-consuming and expensive, hence, sampling
becomes very essential. in research to select @ manageable size of respondents from the
parent population to be'studied.

The importance of sampling in this'study-wasito select appropriate sawmills and this was
done using purposive random sampling technique. As stated by MacNealy (2005), simple
random samples is selected by assigning a number to each member in the population list
and then use a random number table to draw out the members of the sample. In simple
random sampling researcher requires that each member of the population have an equal
chance of being selected. Researchers who choose simple random sampling must be
cognizant of the numbers that they choose. Researcher bias in regards to preferred numbers

can be a problem for the end results in regards to sample selection Frey, et al.1999 This
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random sampling technique was relevant to the study based on the number of residents and
workers at various sawmill location. Therefore the researcher relied on purposive random
sampling method to select convenient sample size of two hundred and thirty eight (238)
from the population for the study. Therefore the researcher had a specific purpose of

interviewing them, as they were chosen for specific information.

3.5 Data Collection Instruments

As a qualitative study,~th€ data collection instriments used in this research was
observation, interview and questionnaire. T he interviews were conducted using structured
interview guide: Therefore the researcher served as an observer of the research proceedings

as well as a participant.

3.6 Observation

It involves collecting information‘around the world using all of one's senses especially the
sense of sight and hearing ina systematicand purposeful way to learn about a phenomenon
of interest (Sage encyclopedia, 2008). Ott (2001) states that direct observation is used in
many surveys that do not involve measuiements. Data collection through observation may
be often more real and true than data collected by any other method (Asabere, 2011). Amoh
(2009) explains that observation enables the researcher to gather data on: The physical
setting (e.g. the physical environment and its organization); human setting (e.g. the
organization of people, the characteristics of the groups or individuals being observed. for
instance gender or class). The interactional setting (e.g. the interactions that are taking
place, formal, informal, planned, unplanned, verbal non- verbal etc.); The programme

setting (e.g. the resources and their organization, pedagogic styles, curricula and their
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organization). The researcher observed how wood waste generated by the sawmills are
disposed, how wood waste has destroyed the environment and he also observed the health
hazards caused by poor wood waste disposal on the workers and residents around sawmill

location.

3.7 Interviews

Interview refers to a personal exchange of information between an interviewer and an
| | ‘ |

| F p | | |
interviewee (Raune, 2006).=Asabere (2010, p.9): defines interview as “a purposeful

conversation in which one.person asks prepared guestions (interviewer) and another

answers them (respondent)”. According to Asabere) interview: is a process by which

information on a:l“particular subject or area of research is gained thus; through conversation.

group of people (interviewer/s a group of people to gather information

fined to sﬁ;c_ially prepared questions.

on a particular togi*l/nterview
The process of inte ieglving may be either formal or infermal so long as the information

needed could be obtained.. .|'Eﬂer|viqev;/ guides weLe gesig'n:ed to guide the researcher as to the
manner and kind of questions to beg@T The-interview processes were conducted in
structured manner. This was to aid the researcher to acquire more information. With the
researcher’s aim of getting specific questions answered, the nature of respondents and their

environment had a bearing on the interview process.
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3.8 Data Collection Procedure

Primary data were gathered through observation, questionnaires and interviews for the
research with the aid of validated interview guide with respondents selected from workers
of the various sawmills, owners or managers of sawmills, residents around the areas mills
are established as well as community authorities.

Other data were gathered through the consult of relevant literary materials from books,

journals, magazines and newspapers and the_internet.

3.9 Data Analysis
This study used=descriptive statistics to analyze and present primary data collected into
charts and frequency table. It was done by grouping similar responses from samples and
converting the outcome into percentages.

CHAPTER'EOUR

RESULTS AND/DISCUSSION

4.1 Introduction

The result and discussion ofinding of the study..Fhe data collected was guided by the
research questions put forward for the Studyto generate emerging themes to reflect the
main objectives set out for the study. It is presented in three parts. The first part covers the
socio-demographic data of respondents. The second part also covers wood waste disposal
management in area of wood processing (sawmills), while the third part looks at the effect
of wood waste disposal in the metropolis. Tables and figures are used to present the

findings. These are further discussed below.
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The study was conducted at smallscale sawmills or local timber markets in Kumasi
metropolis in the Ashanti region of Ghana. Kumasi is located in the transitional forest zone
and is about 270km north of Accra. It is between latitude 6.35%-6.40° and longitude 1.30°-
1.35% and covers a total land area of 254km? and has an elevation ranging between 250-
300 meters above sea level. Precisely most of sawmills or wood market which was located
at the outskirt of the Kumasi Metropolis has been encroach by residential buildings. This
situation has made the mills in heart of communities in the metropolis. These
conglomerated wood industry made up of micro, small, and medium-scale firms which
produces all kinds ef wood products ranging from household furniture to office furniture.
The markets aretun by,small'scale saw'millers, timber merchantand artisans who obtained
their wood stocks from sawmills and chainsaw.operators. The main activities are sales of
timber and seCondary and tertiary processing of timber. The timber markets are
communities that house wood related activities, carpenters and other woodworkers, with

economic activities ranging from the sale ofifood, wood and wood products as well as

accessories for wood work.

4.2 Socio Demographic Characteristigs=oftheé Respondents

This part shows the sex, ages, occupation and educational status of the respondents. Figure

4.1 shows the sex of the respondents.
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4.2.1 Gender of respondents

Sex Of Respondents

H Male
M Female
-
Figure 4.1: Shov¥§‘-§ﬂx of \I:;l_
i
| -
Source: Field Isﬁl?ey '
g -
8 plles
- I.F

The result indicates 2 o!luf the 238 respondent

while 77% W-hiCh were males. The women

population in the ind ' sawmills, sites a study by
ill industry on residents

a case study of lle-Ife eria which states that Womlg_p-_r'e.presents 30.1% of residents in

.-
a'tmpsr‘ men work and live near to wood

.
sawmill areas. This was d'ue-;p_.
processing areas. The women were found at the study area were petty traders, wood
merchants, shop owners and residence nearer to sawmills. This implies that males are much

involved in wood processing or sawmilling.

The sawmills are run by small scale saw millers, timber merchant and artisans. These

activities require physical strength to carry out breakdown of beam or flitch of timber into
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smaller pieces. This has made sawmill dominate of male than female as matter of fact most
women fear of engaging in activities that are dangerous and also requires physical strength.
The female found at sawmills are into sales of raw, secondary and tertiary processing

timber, food as well as accessories for wood work.

4.2.2 Age of Respondents
From figure 4.2 below, the age group I_the;_espondents shows, the study area dominated

with youth representing of t'He responden.r?waqgtween the ages of 18 to 35 years.

This support the W_?_:_be A 2(2016), t ost fr eqlkxent age bracket of workers
e |
in sawmills is iﬁtﬁ/ee =29 years. .r*data sho t sag!iTills are dominated of
L
youthful age. C')m'ol . (2018 ed tha ean age of sawmill workers is 29 years.
- l.#
< otnaer i "
- | I
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Figure 4.2: Age of respondent

Source: Field survey, 2018

In the analysis, it was realized that across a sample size of 238, majority of the respondents

are males. In addition to this, majority of the respondents fell between the age group of 18
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to 35 years. This shows that more of the respondents fall within a youthful age group

therefore depicting a vibrant labour force.

4.2.3 Educational background of respondent

Table 4.1: The education level of respondents frequency and percentage

Education Frequency Percent (%)
Primary 87 34
Junior High School 57 24
Second High School 25 . 11
Tertiary 18 7.6
None 51 21.4
Total 238 100

Source: Field survé‘y, 2018

The participant of the study who had no formal education was 51 which represent 21.4. 87
out of 238 respondents had their educational torprimary level representing 34%, 570f
respondent had- their educational 'to Junior High School representing 24%, 25 of the
respondents had their education to senioghigh school which represent 11%. Only 18 of the
respondents had their educational to tertiary level represent 7.6%. This implies that most
of the people in study the sites level of education is low. ;Fhe study revealed that majority
of respondents being 58% had basic level of education whiles 11% of responds had been
to either Technical or Secondary sehool: This-confirms to the work of Omole et al. (2018)
that the education background of most sawmills workers in Nigeria is at secondary school.
Few of respondents had tertiary education. There some people at study sites who has not
been to school at all because they begin in the trade from childhood with the hope inheriting

from parents.
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4.2.4 Occupation of respondents

B Wood machinist
B Wood marchant
I Petty trading

1 Public servant

Wood craftmen

were wood ml‘g?ch

Wcljb' craftsmen and 10%
2

respondents were pu in their study that the socio

economic status of peop :

includes wood m.* 2 e ervant and artisan (wood

craftmen) this is due t ) this.fact all the people found-invand around sawmills are affected
et b

by indiscriminate dispose of weod wa cg:ﬁ'dm'g to Effah et al (2015), the small scale

saw millers are communities that house lumber brokers, carpenters and other woodworkers,
with economic activities ranging from the sale of food, wood and wood products as well

as accessories for wood work and financial institutions.
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4.3 Method of Waste Collection

From the study by Effah et al. (2015) and Adu (2016) the composition of sawmill wastes
generated in various sawmills in Kumasi are similar though, there are differences in
quantities generated in each place. The wastes comprise sawdust, wood off-cuts and bark
of log of woods. To ascertain the means by which the respondents collect their waste
generated, six ways of waste collecting were put before the respondent to indicate the
methods by which waste generated is collected or gathered from sawmills. This result is
depicted on table 4.2 below. 'None of the respondents collect waste by mechanical means
(air extraction). All respondents collect waste generated from their daily activities
manually with sheovel, broomand wheel barrow to clear the waste from mill (shop). Others
bag wastes in sacks and convey them to dump site. Those who can afford to hire tractor,
truck, or tricyele to collect waste generated none of mill vistted usesair extractor to collect
waste generated. Ogunbode et al. (2013) support.in their;study which they observed that
after a whole day’s job, the various saw mills produce wastes of average 44 bags (50kg) of
sawdust which is equivalentte 264 bagsweekly respectively, depending on patronage and
stability of power supply;s-this large quantity of wood wastes generated by the sawmill are
sold to surrounding community as fireweoed-for cooking and the sawdust used by poultry

owners for Bedding and landfill.

Table 4.2: Method waste of collection

Process of collection waste Frequency Percentage(%o )
Air extractor 0 0

Truck 34 14
Wheel barrow 48 20
Bagging 57 24
Manual clearing (shovel and broom) 81 34
Tractor 18 8

Total 238 100
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Source: Field survey, 2018

During the study, it was observed that after a whole day’s job, the various saw mills

produce wastes of average of 50kg (45 bags) of sawdust.

g
Plate 4.1: Couection of saw d aw mac.hiEle Wi'l'h_shovel

Source: Field.stirvey at Kwag

Plate 4.2: Collection of saw dust from bandsaw machine with shovel

Source: Field survey at Susanso sawmill, 2018
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Plate 4.3: Baggéd of Woad shaving in the sawmill
Source: Field su,rvey at Sokohan wood village, 2018
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Plate 4.4: Bagged of sawdust around sawmill

Source: Field survey at Sokoban wood village, (2018)
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4.4 Method of Waste Disposal Practice/Available

Sawmill generates various wastes such as; saw dusts, wood off cuts, wood backs, plain
shavings and wood rejects (Dosunmu & Ajayi, 2002; Akinbode & Olujimi 2014). One of
the most environmental problems facing the industry, in this jet age is the improper disposal
of waste generated often in the sawmill industries (Akinbode & Olujimi 2014). To

ascertain the means by which the respordents dispose waste generated, six ways of waste
| | H |

disposal were put before therfi to ffdicate what they practice at their shops and the result is

depicted in Figure‘4m4.' . i
: W W - T . | & . Hi
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Figure 4.4: The results on the method of waste disposal practice

Source: Field survey, 2018

Lasode, Balogun and Aremu (2009) said that saw millers use several crude ways to dispose
the generated wastes within the vicinity of sawmills and plank markets. The study sites
indicated that wastes generated are by collection by individual for agricultural purposes
which were confirmed by 16 respondents. The usage of wood waste for landfills and pot
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holes was accounted by 7 respondents. The highest response 105 was practicing open
burning. Disposing waste at public dump sites and around shop also had 57 and 19
respectively. The ‘open dump’ method of solid waste disposal is considered as both naive
and dangerous (Rushbrook & Pugh, 1999).This is because there is no control on the
leachate (the contaminated liquid draining from waste) generated and constitutes a direct
risk to human health. Though, open dump is initially thought to be cheap and easy it is in
the long run the costliest (Eerd, 1997). Johnnessen and Boyer (1999) observed that it
remains the predominant:means in developing countries. 23 of respondent dispose waste
generated in drainage whiles 4 of respondent disposed their waste as fuel for house
cooking. There are some wood waste management practices aimed.at reducing the impacts
of sawmill Wooﬁ wastes. at the study sites.-Some artisans hawve trigd.to reduce the volume
of wood waste by on-site storage or disposals. Possible wood waste management (disposal)
practices include collection, recyeling wood waste for briquette and particle board.
However late collection and lack of transportation to transport the waste from the site to

designated safe places has led to majorityresulting in openingiburning just at the sites.

Wood waste (residues) fromrabout smallscale sawmills were dumped at the common
dumping site close to the mills.-These residues were burnt openly twice in a week.
However, because of the high moisture content, they were not able to burn completely,

always leaving some amount of wood residues on the site
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Plate 4.5: Disposing of waste for-open burning. -

Source: Field surve”y at Kwadaso timbermarket, 2018 I
i i i

Plate 4.6: Open burn of wood waste

Source: Field survey at Sokoban wood village, 2018

From sawmills visited, it was observed that waste disposal remains one of the biggest
challenges facing the smallscale sawmill industry in Kumasi metropolis. Due to the

absence of proper disposal methods of the waste, about 66% of the sawmills engaged the
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open air burning for the reason that it is the easier and cheaper as a result, contributing to
air pollution climate change. The uncontrolled burning of waste has resulted into a serious
air pollution problem in Lagos city, especially in areas along the inland waterways (Lekki
& Lagos). Open Dumping and burning the wood waste eventually causes the emission of
Greenhouse gas (GHG) especially methane (CH4) and carbon monoxide due to
decomposition and combustion respectively (Tillman, 1978). For 100 kg wood waste
dumped, there would be approximately 8 kg of CH4 emission to the atmosphere (National
Technical Experts, 2004).:Others depend on patronage of food vendors and charcoal
making women as their fuel. Few of waste generated.is used for agricultural purposes by
poultry and vegetable farmers. The rest dispose waste in drainage,.around sawmill or shop
and also a mategial for filling land. (I also observed that most sawmatlls do not comply with
the guidelines.for the disposal and treatment of savwmill waste). Thismay be due to the fact
that the government agencies charged with the responsibilities of enforcing laws governing
the disposal and treatment of sawmill waste have not been active. For instance, it was
gathered that sanitary inspectors and_Environmental Regulatory agencies do not visit

sawmills regularly or at all.

According to Tetteh (2004) plant residues decompose faster when buried than when placed
on the soil surface. This may be attributed to the invasion of termites. It is most likely that
the termites moved from their locality to the plots on the surface of the soil rather than from
within the soil since more were found in the dump than the buried waste. They probably
fed on more of the dump residues than on the buried residues. Swift et al. (1979) found out

that three main factors which control the decomposition process are the quality of the
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decomposing organic material, the decomposer organisms and the environmental
conditions. In this case it is probable that the decomposer organisms played a major role in

the decomposition of the surface applied or dump wood waste or residue.

4.5 Problems Associated with Waste Disposal on Public Health and Environment
Occupation and health interact with one another (Lucas and Gillies 2003). It is no

gainsaying therefore that a man’s occuﬁa‘[ion may influence his health (Omobude-ldiado,
| | F |

Irimonre, & Ohi-Asikhia,fQOl?i‘). “The research ‘E_orr_ducted showed that 6% of the

respondents said there are no.problems associated on wood”was‘;e disposal on public health

and environment whiles 94% said there are problems on'wood-Waste disposal on public

health and environment. The respondents who opted for no stated that wood waste disposal

ironment. The other side choose yes

ation of wood waste disposal on public

health and the environment tion from smoke of burning waste,

offensive odour H* accumulated Waste; blockage of drains airﬂeterioration of esthetics

of environment etc. : -
.
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Problems Of Waste Disposal On Public Health And Environment

HYes

® No
Figure 4.5: Displatther 2 aste O isposzIaJ- on environment and

put&i}.*hea ] 4=
Source: Field :s'ﬂlve
s

From the envirenme froE'purn of waste in small
scale sawmills in the rs of danger on the health of
people. This has a drama » imat ige by causing an increase
in carbon dioxide i atmc o asing-tjre house effect according to

._-l

(EPA, 1998). A green ec(_)_ is.an economy that _q.eire'r.ates prosperity while maintaining
a healthy environment for future loriIE'EA 2011) by reducing environmental
impacts from raw material extraction and materials processing.

Wood residues like sawdust, trimmings and edgings are typically viewed as a burdensome
disposal problem (FAO, 1990). Sawdust formed majority of the wood residue that was not
utilized (60% of sawdust discarded). This is in line with Odoom (2004), who stated that

sawdust is the only residue in significant surplus for increasing off site residue utilization.

Not only does the accumulation of sawdust pose danger of fire, sawmilling running cost
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are also increased owing to the need to dispose of the accumulated sawdust (Ocloo and

Yeboah, 1980).

4.6 Effects of wood disposal on environment

Effects Of Wood Disposal On Environment

& Pollution
i . ® Sanitation
" wEsthetic of the environmet
n'.F.ire outbreak at sawmill
.

p i

Figure 4.6: Shows‘

o J
Source: Fieldsurv:

ena where natural ingredients
gredients - which have

iWrTe'_4,6'tﬁz;t waste generated from sawmills
is improperly disposed which contribute m:jor pollution in the metropolis in form of smoke
in the air, blockage of drainage and producing bad odour this constituted 58 percent of
respondents. The view that when heaps of waste is kept around shops or dump site. They
cause sanitation threat to working environment and metropolis constituted 27 percent of
the respondent. Indiscriminate dispose of wood waste affects the esthetic of the metropolis

10 percent of the respondent opted on this. 5 percent of the respondent answered that wood

waste causes fire outbreak at sawmills.
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Plate 4.7: Chacked gutter by wood waste
Source: Field.survey at Ahwiz

Plate 4.8: Indiscriminate disposal of wood waste around mill in raining season

Source: Field survey at Sokoban wood village, 2018
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Plate 4.9: Flooded.gutter.
=t "
Source: Field Sil_"lueuy at

- I.I

- L
The study revealec as !iqverse effect on the
environment. Most
indiscriminately. This. e 1es
of waste has destroyed their envi

health and has made the.\y_

but yet they dispose waste

ondents state that improper disposal
: the.bé'aj, been odour, smoke their
A

environment unaty;att'. ;
i

The effect has made them uncomfortable living in their own environment. According to
Ogunbode et al. (2013) sawdust often spilled on open spaces, sometimes occupy lands for
development. They also constitute bad working environment for those working in the area,

due to accumulation of wastes over a period of time most especially during raining season.
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The mills visited employed water for the lubrication of circular saw blades used in lumber
breakdown. The water was sprayed in excess amount, wetting the sawdust. This made the
sawdust very difficult to combust without pre-drying, and this is one cause of low
utilization of sawdust as a boiler fuel. Also lack of storage facilities caused the sawdust to
be stored outdoors, exposing them to environmental conditions such as rain water and

moisture from the atmosphere rendering the sawdust difficult to burn.

. b | | .. -
Plate 4.10: Heap of sawdust in and out of sawmill e

Source: Field survey at Su sawmill, 2018 - ¥ 0
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Plate 4.12: Heaps of sawdust on edges of drainage (waterway)

Source: Field survey at Susanso sawmill, 2018
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4.7 Effect of waste of wood waste disposal on human health
The figure 4.7 below shows knowledge of respondents on link between poor waste disposal

and health.

Effect Of Wood Waste Disposal On Human Health

[ Bad environment
= Odourness
Air borne diseases

= Skin diseases

From the figure abov

answer because 0

T .
Et.ﬁlrﬂely disposed off constitute source of

skin diseases due to accumulation of waste over a period of time especially during raining
season. Dosunmu and Ajayi, 2002 stated that if waste are not timely disposed, they become
breeding places for worms and insects, they also constitute health hazards. While 12% of
respondents also pose waste generated in sawmills makes bad working environment for
those working in the area. The reason given was lack of education in waste management,

place to dispose waste generated and late collection of waste. According to Theodore and
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Hattington (1981) as stated by Amunega (2002), there is lack of adequate knowledge and
experience about the importance of health education within industry. This has made them
prone to diseases. Ehor and Onohwakpor (2002) concluded that the prime responsibility

for occupational safety and health lies with the employers.

Sawdust is the only residue in significant surplus for increasing offsite residue utilization

(Odoom, 2004). Very little potential e>|<ist f_or increasing the direct utilization of surplus
e e N
sawdust because of techiﬂqﬁ: and~economic c'ghﬂmm....Wood dust has several hazards
et

‘ eral',".exppsure to excessive amounts

associated with expc;gﬂre to itsin
e B

of wood dust is‘t{P_FmSide y S, nose.'and throat in addition to

ronment

Plate 4.13: Disposed waste at work envi
Source: Field survey at Sokoban wood village, 2018
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Plate 4.14: Sawdust used for land fi I(EE ‘
Source: Field strvey at Sokoban wood village, 2018 |

Plate 4.15: Heaps of undisposed waste at sawmill in raining
Source: Field survey at Ahwiah timber market, 2018

Dosunmu and Ajayi, 2002 stated that if waste are not timely disposed, they become

breeding places for worms and insects, they also constitute health hazards Sawdust which
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formed majority of the wood residue generated from sawmills that was not utilized and
was discarded by open burning. It poses several challenges to the environment and health
of workers in the timber industries (Lasode et al., 2013). Wood dust becomes a potential
health problem when the particles become airborne. Breathing these particles may cause
allergic respiratory symptoms. Osha (2012). In addition to the health effects of wood dust,
airborne dust can create the potential for a dust explosion (OSHA, 2012), which can burn

down an entire timber industry. This can cause financial loss to the timber industry.

4.7.1 Health Problem Associated'with Poor Disposal of Woed Waste

Health problems'suffered by the people at sawmill and areas wastes is dispose are cold or
cough, nasal blegding, throat irritation, chest pain, itching skin and.eye irritation, diseases.
Table 4.3 shews Kinds of health problems confronting people:at mills and areas of

disposing waste.

Table 4.3: Health problems at'sawmilis

Health problems Frequency Percentage (%)
Cold /Cough 88 37

Nasal bleeding 12 5.4
Throat irritation 11 4.6

Chest pains 20 8

Itching skin 74 31

Eye irritation 33 14

Total 238 100

Source: Field survey, 2018

From table 4.3 it is indicated that majority of people in sawmills suffer or complain of
prolong cold, representing 37 percent. The next is skin itching 31percent, followed by eye

irritation which consist of 13 percent, others are chest pain 8 percent, nasal bleeding 5.4
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percent and throat irritation 4.6 percent. In a study conducted by Adegbenro and Fabiyi
(2002) headache /fever topped the list of health problems experienced by the workers with

90% while hearing problem was experienced among the workers with 25%.

It was realized from the study that, improper dispose of solid waste has affected the health
of people at sawmill, nearby residents. According to Ezeji and Onoh (2008) Safety could

be defined as planned measures or precautions that should be taken to control situations
5

and acts in an endeavour to _prev_ent.injurfes to'the‘ persons concerned, injuries to others

who may be around the woFking place and damage to workshop equipment and materials.
H

Majority of the §aniII workers and inhabitants of the residential areas agreed that they

were aware of ‘diseases such as headache, Cough, body pa'ins and fever sawmills that can

affect their health. Safety gadge

25 and environmental health aid were

not available or adequate.

In an interview with some res ping siteslithey complained of nasal

irritation, throat i.:#tion, chestpain and itchy eyes:It was alsoobserved that the place was

b\l H‘
aesthetically unclean and“the whole scene was a rgal-fire hazard to the surrounding

- I._-. H u u

sawmills. o ! | I i
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Plate 4.16: Smoké‘fro‘ HU
residents

rnir g woqd Waste at dump site iji!a.r to sawmill and

Source: Field survey:

Plate 4.17: Heaps of saw dust at dump site in raining season

Source: Field survey at Sokoban wood village, 2018
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An interview with some residents around the dumping site revealed that, they had frequent
irritation in the nose, throat and eye, cold and chest pains. This proved work done by
Dosunmu & Ajayi (2002). Which state that sawdust was heaped at the dumping site for a
very long period before burning, thus becoming breeding spaces for worms and germs,
liberating obnoxious odour and exposing workers to unhygienic working environment.
Sawdust therefore has to be utilized for economic benefits and to reduce environmental

impact in society.

cOUCA ¥
I:';: i FI-:!{..

" No waste disposal bye law

1 Waste disposal bye law

Figure 4.8: Either there sanitation law on waste management

Source: Field survey, 2018
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From the figure 93% of the respondents said there is no sanitation bye-law in the
community whereas 7percent said there is existence of sanitation bye-law. According to
the Ministry of Local Government and Rural Development (MLGRD) (2004), general
waste management in Ghana is the responsibility of the MLGRD, which supervises the
decentralized Metropolitan, Municipal and District Assemblies (MMDAS). However, the
ministry indicates that, regulatory authority is vested in the Environmental Protection
Agency (EPA) under the auspices=of the Mir'listry of Environment and Science. The
Metropolitan, Munipipal and District Assemblies.are responsible for the collection and
final disposal of selid waste through their Waste Management‘Departments (WMDs) and
their Environmental Health and Sanitation Departments (EHSD). The ministry further
indicates that ir; an effort to address the problem of waste management, Government has
over the years put In place“adequate national policies, regulatory and institutional
frameworks. Due to this the Environmental Sanitation Policy (ESP) was formulated in
1999. Various relevant legislations for the control of waste have also been enacted.

4.9 Suggestions from Respondeints on how Waste Generated should be Manage

Table 4.4: Display how waste generated can be'managed

Suggestion on how waste should be manage Frequency Percentage %
Paying for the collection and dispose of waste 19 8
Contribution to buy waste containers 27 11
Strict enforcement of existing sanitary laws at 30 13
sawmills

Provision of approved dumping sites closer to 20
sawmills 48

More education on the effects of indiscriminate 87 37
refuse disposal

Provision of dust extractors 27 11
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Total 238 100
Source: Field survey, 2018

The table 4.4 above display suggestions from respondents on what waste generated can be
managed to improve disposal practices. Due to the people attitude on waste management
and their low level of education, 87 of the respondents representing 37% which constitute
the majority want more education on the effects of indiscriminate refuse disposal. 27 of the
respondents preferred sawmill owners contribute to buy waste containers since there is no
or less dumping place this was represent by 11%. 19 ‘of'the respondents stated that paying
for collection and-.disposal of waste is a means to manage improperly waste disposal
represent 8% with reason because the waste management institution operating in the
communities are private companies se paying certain ameunt to them will encourage the
company to improve on their services,13% of the respondents thought strict enforcement
of existing sanitary laws will help'in waste. management because that will make them very
responsible for their actions.11% of the respendents said that the provision of air extractors
will be the best to callect all waste generated to one place. 20% of the respondents preferred
approved dumping sites closer to them since they transport far distance to dump their waste.
From the responses, it was noted.that, they wantedto reduce their waste. This showed that
if proper waste management is done, they will definitely reduce waste to save their

environment which will prevent them from environment related diseases.

4.9.1 Involvement of State or Authorities in Waste Management at Sawmill
To determine the sole responsibility of waste management at sawmills, the question posed

to the respondents, 36% of respondents accepted that wood waste generated from sawmills

55



University of Education,Winneba http://ir.uew.edu.gh

are their responsibility to dispose it properly without coursing harm to the environment.
However, majority of respondents constituting of 64% assert that state authorities are not
doing enough assist the sawmills to manage wood waste generated. Figure 4.9 show the
responsibility of waste management in management of wood waste at small scale saw

mills.

70%

N\

60% -

50% -

40% -

30% -

20% -

10% -

0% -

Figure 4.9: Res

Source: Field surv
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CHAPTER FIVE

SUMMARY OF FINDINGS, CONCHLUS_IONS AND RECOMMENDATION

5.1 Summary of Findings ; k.
| | h i

i i i
The objective one of the study was to determine the process in.which smallscale sawmills

collect wood waste generated as compare to medium scale and 1arge scale sawmills. The

study the found out that s d waste generated from their daily

F
activities are let go for free with Ja ncome. from them. It was released that

/ hi§|e to dispose off waste.

WA

b- u | ¥ =
The objective two of the"etu:jy was to examine the_me'Ehods of disposal by smallscale
- r—_ . | | s . u "

sawmills as compared to large scale sa;l;mills, ‘It was observe that wood waste generated

from their daily activities are disposed around sawmills and nearby dump sites.

The objective three and four was to assess wood waste disposal implication on the
environment and evaluate health hazards on the workers coursed by wood waste dispose
around sawmill. The study made it known that poor wood waste disposal has adverse effect

on the environment as well as human health. During raining season heaps of waste which

57



University of Education,Winneba http://ir.uew.edu.gh

cannot be burnt regularly release very offensive odour and create bad working

environment.

5.2 Conclusion

A large amount of wood waste is produced by small scale sawmills especially in Kumas
timber markets. The issug-of Wood waste generation and disposal is a common problem in
all the timber markets in the country, and unfortunately, thisvaluable natural resource often
ends up taking up valuable landfill space or is burnet illegally;"negatively impacting the
environment. This thesis sought to create awareness on proper disposal of wood waste by
smallscale. It,specifically assessed how small scale sawmills residues are managed and
disposed off and suggested appropriate measures for dealing with wood waste disposal in
Kumasi metropolis.

Wood waste residue IS generated from a variety of so:Jrces and production processes,
including sawing, planning, -mortisingyathe turning, and sanding. The study showed
sawing and planning as the highest waste generation sources. Large piles of wood residue
are commonly stored at wood processing facilities. Residues of sawmilling process such
as bark, chips, sawdust, shavings and slabs were generated, however, sawdust was the
highest waste generated by the artisans. Majority were also collecting their waste by

manual clearing. The artisans have also resorted to open burning as the means of disposing

their waste. Lack of transportation to transport the waste from the site to designated safe
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places has led to majority resulting in opening burning just at the sites. There was general
assertion that state authorities were not doing enough to manage waste at the surveyed sites.
Ideally, the easiest and most cost-effective way of managing any waste is not to generate
it in the first place. But once the waste is generated, one can decrease the amount of waste
produced by developing a few “good housekeeping” habits. Reassessing daily practices
and overall product design of the artisans may significantly reduce the amount of wood
waste they discard. A significant positive correlation between methods of collecting waste
and methods of disposal practiced were identified” WWHeh waste has been minimized at the
source, consideration must._be given to its potentialureuse: This means reprocessing the
waste to manufacture composite boards, animal bedding, mulches, charcoal and generation

of energy.

Finally, sawmill wastes such as wood off-cuts, sawdust, back peals etcetera are not all
hazardous in term of all of its econemics importance. Only it should be probably managed
in other not to arm man and is environment. In addition to this, sawdust has a limitless

range of uses in society.

5.3 Recommendations
Based on the findings of this research, the following recommendations were made
1. The Sawmills’ managers or owners should;
a. Burning should not be done in the late afternoon or evening, as the air will

be stable. Since they are a ground level source of pollution, the burning
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should be confined to sunny hours around the middle of the day so that there
will be adequate upward dispersal thus keeping the ground-level air clean.
b. Wastes should not be burnt on very windy days because the smoke will be
carried a large horizontal distance before it rises clear of buildings
c. Show concern for their workers and the inhabitants around their premises in
terms of their disposal of wastes.
. The state and the metropolitan_authorities should monitor sawmills through the
environmental health® officers. to know ‘that they are in good condition and
conducive fer working environment, and to organize seminar on how to protect

their health.

. The workers and the inhabitants of the sawmill environment should be advised to

visit the hospital regularly.for medicalicheck up.

. The waste yield from the sawmill industry is about one third of the whole of the
material involved. The fundamental difficulties in utilizing this waste is the
economics,of collecting adequate quality of waste te justify the installation of an
additional processing plants that can utilize the waste.

. Sawmill wastes as foel it can berused-to produce banquet fuel for cooking. Sawmill
wastes are highly combustible, most especially if they are dry. The most
combustible wood fuel is charcoal and followed closely (in descending order) by
dry soft wood material (e. g. sawdust pellets, planer shavings etc.).

. Chip / Particle Board is another way of utilizing wood waste is in the manufacture
of chipboard or wood-particle board. Saw dusts and wood off-cuts can be separated

from other waste at source. The wood off-cuts and rejects are crushed to make chips
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and mixed in turn with sawdust. Binders, such as resins, are used as to bind the
particles together. The mixture is then poured into appropriate moulds to form any
desired board size.

. Litters of wood wastes could be used as litters for animals. Since they are easily
available, affordable and disposable, it could serve as better alternatives most
especially in the poultry.

It is recommended that the saw rJ-E'dUSt”eS should be relocated if there should

' II H *hl
exist a friendly arﬂsvltlng residential area, F@jbould be a buffer between them.

This is due -!o_-he 5 nnot c.(:lmplement each other rather
o
they COI‘I!I.ﬂdICt 0 g use-_c:Enot be used alongside

with in_'wlstr' and use o the pollution iscﬁge from the industry
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APPENDIX
QUESTIONNAIRE FOR RESPONDENTS

PREAMBLE

My name is Brefo Evans, a master student of the University of Education, offering Master
of Technology in Wood, conducting a research on the topic “Environmental effects of
small-scale sawmill woodwaste disposal in the Kumasi metropolis”. The interview
will take less minutes of your tlme ur assured that all responses will be kept
confidential. This means Iﬂ:t'.S'ouﬁnterV|ew-re::5hs€|?'__W:I.I_only be used for only academic

purposes. & A

L’
Tick only one ag.s\*/er

1. Sex =
[ ] Male

[ ] Female

2. Age
[ ] 18-25

[ 126-35
[ 1354
[ ] 46-70

3. Level of education
[ 1 Primary school
[ 1 J.H.S (Junior High School)
[ 1 S.H.S (Senior High School)

[ ] Tertiary
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5. What is your major Occupation?
[ ] Wood machinist
[ ] Petty Trading
[ 1 Timber merchant
[ ] Public servant

Other, SPECITY.....ccviiiiiciecec e,

SECTION B ﬁ.;: - L's

Please select an og.ll-.g-n'by tic 1 ight column In accordance to the process of

=8
collection Woochyagte ‘
ki

Process of co

Disagree

Strongly
Disagree

1 | Wood wa !I"
extractors ’
2 Hands are use
wood waste

3 Wood wa nera 3

collected E*gs -
4 | Trucks are used for ;

waste from sawmil

5 | Wheel barrow is useckce

from sawmill - =
6 | Tractor is means of collection waste
generated
7 | Waste generated from sawmills are
sorted

8 | Off cut from lumber are packed for
further processing
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Please select an option by ticking (\) in the right column in relation to the method

sawmills used to dispose wood waste.

Method of waste disposal practice

Strongly | Agree | Neutral
Agree

Disagree

Strongly
Disagree

9 | Waste generated from sawmill is
burned openly

10 | Waste generated from sawmills or
work shop are used as fuel in
households

land and pot holes 53

11 | Waste from sawmills i_i.us’d tofill ¢ & ¥
- — — | ] I i‘

-

12 | Waste generated from s g
dumped in on'“gn pla F i
13 | Waste generated wmills ﬁ "
for agricultural purposes T
14 | Are waste.Collected dispose on time "
15 | Waste genera om 1
disposei‘_ﬁ along roadsi i
16 | Waste generated from m a1
dispose in nea tter’
17 | Waste generate Is‘a
dispose at public
18 | Waste generated from'mills are o
dispose around workshop !
19 | Do you feel odo o
are disposed e !-'_-_- ol
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Please select an option by ticking (V) in the right column in relation to improper disposal

of wood waste on the environment.

Effect of disposal waste on
environment

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

20

Does improper disposal of waste
affect the environment

21

Do you know poor waste disposal
promotes the spread of diseases

22

Are you aware of poor waste
disposal affect esthetic of the ., ,
environment (- - =

F

23

Have you experience fire outbreak
due to undispgsed heap,of waste in
the sawmill- d

24

Do you freguently experience fire
outbreak.at your sawmill resulting

Please select an option by ticking

of wood waste and human hea

from waste disposal

Effect of

diﬁsm waste
human hea

b\l .

Agree

i_-Neutral

Disagree

Strongly
Disagree

25

Do you know poor W-E\‘Sfel.d_ls_pg)sal
promotes health hazards

26

Does waste dispose around
sawmills makes  you fall sick

27

Do you feel comfortable
woodworking in shop with heap
of waste around

28

The waste disposal practices
causing problem to the public
health
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Tick (V) any of the under-listed conditions which you normally experience as you do your

normal business here as a result of poor wood waste disposal.

Type of Health Problems Never | Rarely | Sometimes | Often | Always
29 | Have you experience prolonged
cold or cough due to heap of wood
waste at sawmill
30 | How often do you experience nasal
bleeding as a result of huge dust
waste in the shop
31 | Have you experience throat -
irritation before & |-_ I..' I- r.. s -i:lJl' Ly
32 | Has dust accumulated in in shop
33
34
35 n
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SECTION C

INTERVIEW GUIDE FOR KEY INFORMANTS

36. How will you assess wood waste disposal situation within the Kumasi metropolis?

37. Is wood waste disposal practlcei- :i&ﬁ-lng problem to the public health and the

- |-_.- ‘-.

environment? Ij r

[ T Yes ....I:;l-

[ ] No i

If ‘yes’, what‘exglctl ::_1

................ ..} L.
0 b

38. Which waste mana

disposal? ‘
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41. What are the causes of waste to the community regarding solid waste disposal?

42. 1s there any measures put in place to ensure disposal of wood waste by the Metropolitan

authorities?
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