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PREFACE

The School of Environmental Technology International Conference (SETIC 2020) is organised
by School of Environmental Technology, Federal University of Technology Minna, Nigeria.
In collaboration with Massey University New Zealand, Department of Civil Engineering
Faculty of Civil Engineering and Built Environment Universiti Tun Hussein Onn Malaysia,
Malaysia Centre For Professional Development and Industrial Project Development School of
Professional and Continuing Education (SPACE) UTM-KL Malaysia, Global Academia,
Department of Architecture, Faculty of Engineering and Architecture, Istanbul Gelisim
University Istanbul Turkey, Sustainable Environmental and Technology (SET) Research
Group, Department of Architecture, Universiti Sains Islam.

The main theme for this year conference is “SUSTAINABLE HOUSING AND LAND
MANAGEMENT”. This promotes and encourage innovative and novelty for policy issues for
inclusive and sustainable housing; access to finance for housing and land development;
sustainable building materials; building cost management; sustainable and resilient cities;
geoinformatics for land management; rapid urbanization; sustainable land use and spatial
planning and gender issues in access to land.

The responses from participants for this conference are overwhelming, well attended, and
successful. The operation mode was virtual for all participants who choose the oral presentation
mode and physical for all poster medium presenters. Our participants are from various
Universities and other sector across the globe, from countries like United State of America
(USA), Turkey, Malaysia, China, Saudi Arabia, Kenya, New Zealand and South Africa just to
mention a few. Hence, this conference provides a good platform for professionals,
academicians and researchers to widen their knowledge and approach on latest advances in
research and innovation. Papers presented in this conference cover a wide spectrum of science,
engineering and social sciences.

Finally, a note of thanks must go to SETIC 2020 Local Organizing Committee (LOC) for their
remarkable dedication in making this conference a success. We hope the event will prove to be
an inspiring experience to all committee members and participants.
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ACKNOWLEDGEMENTS

The effort put together in achieving the success of SETIC 2020 is predicated on the feat of the
first and second edition of School of Environmental Technology International Conference held
in 2016 and 2018, respectively. The support and goodwill from Vice-Chancellor of Federal
University of Technology, Dean School of Environmental Technology, Dr Dodo Y. A., Dr
Moveh S. and many other highly motivated people are highly appreciated.

It is also my privilege and honour to welcome you all, on behalf of the Local Organizing
Committee (LOC) to the 3rd edition of the Biennial School of Environmental International
Conference (SETIC 2020). This Conference which was earlier schedule for 7th to 11 April,
2020 is holding now (3rd to 5th May, 2021) due to the challenges of COVID-19 Pandemic and
the ASUU-FGN crisis which made our public Universities in Nigeria to be closed for about
one year. We thank God for keeping us alive to witness the great SETIC2020 event, in an
improved form exploiting the new-normal situation posed by the Pandemic for a hybrid (i.e.
both physical and virtual) form of Conference participation.

The conference provides an international forum for researchers and professionals in the built
environment and allied professions to address fundamental problems, challenges and prospects
Sustainable Housing and Land Management. The conference is a platform where recognized
best practices, theories and concepts are shared and discussed amongst academics, practitioners
and researchers. This 2020 edition of SETIC has listed in the program a Round Table Talk on
Housing Affordability beyond COVID-19 with selected Speakers from across the globe
available to do justice on the topic of discussion.

Distinguished Conference participants, permit me to warmly welcome our Keynote and Guest
Speakers:

e Prof. Ts. Dr. Mohd Hamdan Bin Ahmad, Deputy Vice Chancellor (Development)
Universiti Technology Malaysia (UTM);

e Assoc. Prof. Dr. James O.B. Rotimi, Academic Dean Construction, School of Built
Environment, College of Sciences, Massey University of New Zealand,;

e Assoc. Prof. Sr. Dr. Sarajul Fikri Mohammed, General Manager, Centre for
Professional Development and Industrial Project Development School of Professional
and Continuing Education (SPACE), UTM-KL.

e Prof. Ts. Dr. Zanail Abidin Akasah, Visiting Professor on Sustainable Solar Integrated
Design Building Design, International Micro Emission University (IMEU)/HIMIN Ltd.
China & Senior Research Fellow, The Architects Resourcery, Jos, Nigeria;

e Ar. Dr. Elina Mohd Husini, Department of Architecture, Faculty of Engineering & Built
Environment, Universiti Sains Islam;

e Asst. Prof. Dr. Yakubu Aminu Dodo, Department of Architecture, Faculty of
Engineering and Architecture Istanbul Gelisim University, Istanbul Turkey

and the five Speakers for our Round Table Talk on “Housing Affordability beyond COVID-19”
e Dr. Muhammad Mustapha Gambo, Manager, Policy, Research and Partnerships,
Shelter Afrique, Nairobi, Kenya;
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e Prof. Dr. Soumia Mounir, Department of Architecture Ecole Nationale
d’Architecture d’Agadir [The National School of Architecture of Agadir], Morocco
e Dr. Said Alkali Kori, General Manager, Projects and Portfolio management,
Family Homes Fund, Federal Ministry of Finance, Abuja;
e Ts. Dr. Sasitharan Nagapan, Department of Civil Engineering, Faculty of
Engineering and Built Environment, Universiti Turn Hussein Onn Malaysia,
Malaysia;
e Dr. Mercy Nguavese Shenge, AIA Assoc. Historic District Commissioner, City of
Rockville, MD, USA.
for accepting to share from their knowledge, wealth of experience and be available to interact
with participants on varied issues on “Sustaining Housing and Land Management”.
As reflected on the Conference program, the Conference activities will be Virtual for power
point presenters to run in four parallel sessions on the Zoon platform while the participants for
Poster presentations (mostly Postgraduate students) are expected to have their Posters
displayed in the Environmental Complex Building of the Federal University of Technology,
Minna. With a total of One Hundred and One (101) articles captured in the Conference
Proceedings covering the seven subthemes of the Conference, | have no doubt that we are all
in for an impactful experience at SETIC2020 as we brainstorm, exchange ideas, share
knowledge and participate in evolving more approach to sustainable housing and land
management drives.

I implore us all to enjoy every moment of the deliberations and ensure we maximize the great
opportunity offered by the Conference to network for better research and career development
as we also make new friends.

| also on behalf of myself and the LOC express our appreciation to the Dean, School of
Environmental Technology and the entire Staff of the School for giving us the opportunity to
steer the ship for SETIC2020. To the Reviewers and various Committees that served with us,
| say thank you for helping us through despite the pressure of work.

Thanks, and God bless you all.

Olawuyi, B.J. (PhD)
Chairman, LOC
SETIC2020
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COPYRIGHT STATEMENT

© Copyright. School of Environment International Conference (SETIC) 2020. The copyright
for papers published in the SETIC Conference Proceedings belongs to authors of the papers.

Authors are allowed to reproduce and distribute the exact format of papers published in the
SETIC Conference Proceedings for personal and educational purposes without written
permission but with a citation to this source. No unauthorized reproduction or distribution, in
whole or in part, of work published in the SETIC Conference Proceedings by persons other
than authors is allowed without the written permission of authors or organizers of the SETIC
Conference.

We have taken all necessary cautions to comply with copyright obligations. We make no
warranties or representations that material contained in the papers written by authors do not
infringe the intellectual property rights of any person anywhere in the world. We do not
encourage support or permit infringement of copyrights / intellectual property rights by authors.
Should you consider any violation of your copyrights please do not hesitate to contact the
conference secretariat at setic@futminna.edu.ng

SETIC accepts no liability for copyright infringements or inappropriate use of material in any
paper published. All authors developed their papers in line with the guiding principles of
academic freedom and are responsible for good academic practice when conducting and
reporting scientific research.

Correspondence relating to copyrights and requests for permission to use material from the
SETIC Conference Proceedings should be made to: Secretariat of SETIC Conference email:
setic@futminna.edu.ng
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DECLARATION

PEER REVIEW AND SCIENTIFIC PUBLISHING POLICY
STATEMENT

3rd May 2021

TO WHOM IT MAY CONCERN

| wish to state that all the papers published in SETIC2020 Conference Proceedings have passed
through the peer review process which involved an initial review of abstracts, blind review of
full papers by minimum of two referees, forwarding of reviewers’ comments to authors,
submission of revised papers by authors and subsequent evaluation of submitted papers by the
Scientific Committee to determine content quality.

It is the policy of the School of Environmental Technology International Conference (SETIC)
that for papers to be accepted for inclusion in the conference proceedings it must have
undergone the blind review process and passed the academic integrity test. All papers are only
published based on the recommendation of the Reviewers and the Scientific Committee of
SETIC

Babatunde James OLAWUY
Chairman SETIC2020
Federal University of Technology, Minna, Nigeria

Papers in the SETIC2020 Conference Proceedings are published on www.futminna.edu.ng,
AND ALSO SELECTED PAPERS WILL BE PUBLISHED IN REPUTABLE JOURNALS
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ACKNOWLEDGEMENT TO KEYNOTE SPEAKERS AND
GUEST SPEAKERS

SETIC 2020 organisers wishes to thank our keynote speakers, and Guest speakers for accepting
to create time to share from their rich wealth of knowledge and interact with delegates and
participants on varied issues being examined at this year’s conference. A brief profile of each
keynote speaker is provided here, this would allow for future interaction and networking with
them.
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Abstract

The rapid rate of urbanisation is associated with unemployment and urban food security challenges. To address
the food security challenges in cities, urban residents have embraced the practice of urban agriculture, a practice
which involves the production of animals and crops in urban and peril-urban areas. Poultry farming is a vital
approach toward providing urban residents with the required protein intake in form of eggs and meat. This study
examines the impacts of urban poultry farms activities on water quality in Kuje suburbia. The parameters
measured for water sample was carried out in a laboratory test to assess the physicochemical parameters of the
water. The results show high concentration of TA, Mn, Ph, NO, and BOD above the WHO/ NESREA recommended
standard in surface water, borehole, and well water sampled. In conclusion, the poultry farms activities impact
the environment of the vicinity they operate by causing water pollution. The study recommends among others the
need for appropriate distance between poultry farms and residences to be determined and enforced by regulatory
authority. This will help to mitigate the effects of environmental pollution /health hazards on the residents.

Keywords: Urban agriculture, Community health, Residents Perception, Environmental Pollution

1.0 INTRODUCTION

The rapid rate of urbanisation is associated with unemployment and urban food security
challenges. To address the food security challenges in cities, urban residents have embraced
the practice of urban agriculture — a practice which involves the production of animals and
crops in urban and peri-urban areas (Tornaghi, 2014).

Poultry farming is one of the major urban agricultural practices in Nigeria. It is a vital approach
toward providing urban residents with the required protein intake in form of eggs and meat.
FAO (2006), observed that the poultry industry globally has made tremendous changes to meet
the increasing demand for inexpensive and safe supply of meat and egg. This increasing
demand has been accompanied by structural changes within the sector characterised by the
emergence and growth in commercial and industrial farming establishments as well as the
intensification of poultry operations (Shashank, 2013; FAO, 2006). Poultry farming is capable
of addressing the four core dimensions of food security, vis-a-vis food availability, food access,
food utilisation and food stability (Sassi, 2018). However, poultry farming has been associated
with a plethora of health and environmental impacts (Foeken, 2006).

The effects of poultry farms have been studied from various perspectives. Delgado et al., (2016)
in their research indicated that the growth in meat consumption worldwide, has led to an
increase of waste by livestock systems that pose dangers to the environment. Kalhor et al.
(2016), specifically focused their studies on airborne pollutants, poultry production releases
significant emissions of ammonia (NH3), methane, and sulfur dioxide. Li et al., (2018) posited
that between 30 and 90% of the antibiotics administered to livestock are excreted non-
metabolized into the environment through manure. Xie et al., (2018a), also confirmed that
contamination of antibiotics in the environment by anthropogenic activities increases the
competitive advantage of antibiotic resistant bacteria by gradually reshaping the resistant in the
environment. Livestock farming systems are major source of trace gases contributing to
atmospheric pollution locally and globally (Appuhamy et al., 2016). The greenhouse gas
emissions of livestock production and its by products accounted for 18% of global total
emissions (IPCC, 2014). Other studies focused on the rate of waste generation and nutrient
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contents of poultry waste production which are affected by a number of factors (Adedayo,
2012; Adeoye et al., 2014).

A large number of studies have been conducted investigating various aspects of the
environmental pollution and human health impacts of poultry farms, but no review has
attempted to systematically explore the major pollutants emitted from poultry farms, their
environmental impacts, and the potential human health risks from exposures to them. This
study therefore aims at assessing the impact of poultry farms on water quality in Kuje suburbia.
The important major impacts of poultry farms will be identified on the environment and human
health. This paper therefore, prove indispensable to urban policy makers, planners, health and
environmental organizations on environmental impacts of poultry farms.

2.0 LITERATURE REVIEW
Urban Sustainability: Environmental and Health Implications of Poultry Farming

Cities are considered as complex adaptive socio-biophysical systems (Childers et al., 2014).
James et al., (2015) noted that cities are currently the habitat and ‘zone of survival’ of humanity
in the 21% century. They identified the need to shift emphasis from the growth-based narrative
to a more holistic consideration of cities as ecological systems whose alterations are capable of
threatening human existence. Childers et al. (2014) observed that the urban sustainability is a
result-based and solution-oriented theory that considers humans as ‘ecological stewards’. In
other word, urban sustainability is concerned with the development and consumption of healthy
and liveable cities (Steiner 2011, 2014; Wolch et al. 2014). As James et al. (2015) argued,
“Cities are at the heart of the problems facing this planet, but developing a positive and
sustainable mode of urban living is the only way that we will be able to sustain social life as
we know it past the end of this century”. Rapid development of urban agriculture is associated
with greenhouse gases (GHGs) and ammonia (NH3) emissions and climate change
contributing to atmospheric pollution locally and globally (Piha et al., 2007; Broto and
Bulkeley, 2013). Livestock farming systems are major source of trace gases contributing to
atmospheric pollution locally and globally (IPCC ,2014; Appuhamy et al., 2016; van der Weele
et al., 2019). The greenhouse gas emissions of livestock production and its by-products
accounted for 18% of global total emissions, suspended solids, nutrients, metals and
pharmaceutical compounds (Pimentel et al., 2005; Rodi¢ et al., 2011; Sabiha et al., 2016).
Application of Livestock manure has the consequence of nutrients and antibiotics which seep
from soils into ground and surface waters, having a devastating effect on water quality,
favouring the growth of algae, accelerating eutrophication and promoting the spread of
antibiotic resistant bacteria (Hooda et al., 2000; Martinez, 2009; Girard et al., 2014; Sabiha et
al., 2016; Almeida et al., 2017). Alabi et al., (2014), in their research found out that chicken
droppings generally contaminate the litter spread in poultry houses and poses great
environmental threats during the process of disposing the litter. This is because improper
disposal leads to air pollution from unpleasant odours, breeding of flies, and water pollution.
The effects of poultry farms have been studied from various perspectives. Delgado et al., (2016)
in their research indicated that the growth in meat consumption worldwide, has led to an
increase of waste by livestock systems that pose dangers to the environment. Kalhor et al.
(2016), specifically focused their studies on airborne pollutants, poultry production releases
significant emissions of ammonia (NH3), methane, and sulfur dioxide. Li et al., (2018) posited
that between 30 and 90% of the antibiotics administered to livestocks are excreted non-
metabolized into the environment through manure. Xie et al., (2018a), also confirmed that
contamination of antibiotics in the environment by anthropogenic activities increases the
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competitive advantage of antibiotic resistant bacteria by gradually reshaping the resistant in the
environment. In view of the above-mentioned studies, emphasis is primarily on waste
generation, environmental pollution from poultry production on human health. There is little
research on issues related to the assessment of major pollutants released from poultry farms
and the impacts on water quality on residents of the host farms. Therefore, this study attempt
to examine the impact of urban poultry farm activities on water quality in Kuje Suburbia,
Abuja.

3.0 METHODOLOGY

The study Area

The study was conducted within the geographical boundary of Kuje Area Council. Chukuku
Kiyi and Chibiri of Kuje suburban forms the basis of analysis for the study. The Kuje Area
Council covers a total land of about 1,800 square kilometres about 22.5% of the FCT (Ojigi
et.al, 2012). It has an estimated population of about 270,000 people comprising Gbagyi, Gude,
Bassa and Fulani with other ethnic group that have migrated from other parts of Nigeria and
the world at large (Ojigi et.al, 2012). Kuje Area Council is bounded on the West of
Gwagwalada Area Council, North and East of Abuja Municipal Area Council and the South of
Abaji Area Council.

7°9\0"E 7°9'45"E 7°1030"E TAVASTE

o 325 650 1,300 1,950 2600 |jLegend
Meters
I:I Farm Boundary

. »
Figure 2: Poultry Farms and adjoin community in 2020 Satellite Imagery
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Data Collection and Analysis

Water samples for physical and chemical properties were collected with clean pre-washed three
(3) litre bottles for surface water, borehole and well water using hand sampling method.
purposive sampling was applied to create the sampling points of borehole water and well water
based on nearness to residents while the river/surface water is the only existing one. During the
sampling, the bottles were first rinsed with the sampled water before the actual sampling.
Samples of water were collected one (1) litre each making total of three (3) bottles labelled
surface water, borehole water and well water respectively (Figure 2 and table 1). The following
parameters were measured using (Standard Methods) 19" edition APHA, AWWA, WEF, 1995
for water analysis. The pH, Conductivity, Calcium, Total Alkalinity (TA), Total Hardness
(TH), Nitrate (NO3), Phosphate (PO4), Sodium (Na), Potassium (K), Biochemical Oxygen
Demand (BOD), Chemical Oxygen Demand (COD) Manganese (Mn) and Total Dissolved
Solids (TDS) of the water samples were determined according to standard methods in the
Central Services Laboratory of the Department of Water Resource and Soil Sciences, Federal
University of Technology Minna. The average means of the parameters measured were
compared with the WHO/ NESREA and Federal Ministry of Environment (FMENV; 2008)
regulatory standards and guidelines to determine extent of water pollution.

Legend
O Borehole Water
350 525 700 O Stream Water
Mintare Well Water

I:I Farm Boundary

Figure 2: satellite Imagery Of Water Sampled Locations
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Table 1: Water Sampled Points with Coordinates

s/n Sample code Coordinates
1 Surface water 0299850°E; 0984437°N
2 Borehole water 0299930°E; 098401 1°N
3 Well water 0299875°E; 0984320°N

Source: Authors Field Survey, 2020
4.0 RESULT AND DISCUSSION

Impact of poultry farm on surface water Quality

The impact of poultry farms on water quality in Kuje sub-urbian was assessed through
laboratory test analysis of sampled surface water, borehole water and well water to determine
the physiochemical parameters. The result is compared using the World Health Organization
(WHO; 2011), National Environmental Standard and Regulation Enforcement Agency
(NESREA ;2011) and Federal Ministry of Environment (FMENV; 2008) standards and
guidelines.

Table 2 present the result of the test analysis on the samples - surface water, borehole water
and well water. The analysis results reveal the presence of some concentration of heavy metals
above the WHO/NESREA recommended standard. The laboratory test results show presence
of high concentration of Total Alkalinity in surface water with average mean score of 82mg/I,
Borehole water (MS=169mg/l and well water (MS = 45mg/l), all above the WHO benchmark
of <5.5mg/l. Similarly, high concentration of Manganese was observed in the sampled water
above the recommended 0.05-0.5mg/l. The surface water shows 7.12mg/l concentration of
Manganese, Borehole water (MS=6.64mg/l and well water (MS = 6.80mg/l). Also, high
concentration Phosphate was observed in the sampled water above the recommended 0.5mg/I.
The concentration of Phosphate in surface water is 0.13mg/l, Borehole water (MS=2.24mg/l)
and well water (MS = 1.94mg/l). Similarly, concentration of Nitrate in the surface water is
2.19mg/l, Borehole water (MS=3.44mg/l and well water (MS = 5.6mg/l) above the 0.2mg/I
recommended standard for water quality. Biochemical Oxygen Demand (BOD) are
significantly above the WHO/NESREA standard. The BOD was found in surface water
(6.76mg/l) and well water (8.27mg/l) above the benchmark of <Gmg/I.

The study findings reveal the potential toxic of water contaminants including TA,Mn, ph, and
NO3-, resulting from the impact of poultry farms activities in Kuje Suburbia. The findings are
in line with other studies (Soldatova et al.,2018; Kalhor et al.,2016).

Table 1: Physiochemical the Analysed Result of Water Quality in Kuje Suburbia

Parameters Mean Sample Score WHO/NESREA

Stream Water Borehole Water ~ Well Water Guidelines

pH 6.73 6.82 6.76 6.5-8.5

Conductivity 148uSiemen 304uSiemen 388uSiemen 1000uSiemen

Total Hardness (TH) 50 mg/I 65mg/1 70mg/I 50-200mg/1

Total Alkalinity 82mg/1 169mg/I 45mg/l <5.5mg/1

Calcium 21.09mg/I 37.82mg/1 42.1mg/l 75mg/1

Manganese 7.12mg/l 6.64mg/| 6.80mg/I 0.05-0.5mg/1

Sodium 2.83mg/l 5.96mg/1 3.54mg/l 200mg/1

Potassium 0.66 1.44mg/1 0.78mg/l 200mg/1

Phosphate 0.13mg/1 2.24mg/1 1.94mg/l 0.5mg/1

Nitrate 2.19mg/1 3.44mg/1 5.6mg/1 0.2mg/1

BOD 6.76mg/1 3.50mg/1 8.27mg/1 5mg/1

COoD 9.23mg/1 16.65mg/1 16.65mg/1 80mg/1

TDS 31.46mgl/I 64.71mg/l 93.63mg/I 500-2000mg/I

Source: Authors Field Survey, 2020.

SETIC 2020 International Conference:

“Sustainable Housing and Land Management” 711
School of Environmental Technology, Federal University of Technology, Minna

31— 5" May 2021.



Auta & Musa: Impacts of Urban Poultry Farm Activities on Water Quality in Kuje Suburbia, Abuja

5.0 CONCLUSION

The study has shown that the poultry farms activities have adverse impacts on their
environment in Kuje sub-urbian. Findings reveals high concentration of heavy metals in water
by activities of the poultry farm in Chibiri community. Thus, the poultry farms are source of
environmental pollution in the area and constitute public health challenge. Water quality
(drinking, domestic purposes, food production or recreational purposes) has an important
impact on public health. Water of poor quality can cause disease outbreaks and it can contribute
to background rates of disease manifesting themselves on different time scales (WHO, 2020).
Initiatives to manage the safety of water do not only support public health, but often promote
socioeconomic development and well-being as well. The study therefore, suggests the need for
appropriate authority to determined and enforced distance between poultry farms and
residences to mitigate the effects of environmental pollution /health hazards especially with the
experience of the COVID 19 global pandemic. Government and the Poultry farms should
embark on public enlightenment campaigns to the residents around the poultry farms, with a
view to educate them about the negative impacts of their operations to the health and wellbeing.
In addition, review of the existing planning approval system and development environmental
management plan to reduce negative impacts of the poultry farms and ensure compliance to
good management practice.
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