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ABSTRACT
A change of the status of economies, caused by globalization of economies in the world, is an
important and prominent feature of current industrial development in developing countries like
Uganda. This has posed a challenge on structural adaptation in the area of production, investment
and business as large quantities of waste are generated as by-products and released into the
environment resulting into pollution a common feature of global economic development.
Therefore, there is need to establish environmental monitoring systems to minimize the ecological
impact of industrial activity and to improve business performance for sustainable industrial

development.

The research anticipated prospecting waste generation among industries in Kampala Industrial and
Business Park (KIBP). This was done by taking stock of the existing and prospecting companies,
establishment of the current waste generation among in the industries, reviewing of the
environmental impact assessment reports from different industries, and establishing the
consistence between the current industries’ activities with those initially planned.

The research gathered data from different sources indicated that 3205.9 tons of waste is generated
annually of which 63% of the solid wastes are biodegradable. A number of waste management
approaches were identified and research data indicated that 43% of waste generated is collected
and transferred, 37% recycled and the rest is incinerated and composted on site by the generators.
Research data also showed that over 39types of industrial wastes are generated in KIBP and over
25 types of that can be recycled and reused. Furthermore, the data collected indicated that, about
378,760 liters or waste water is generated per week in KIBP of which 36% of that is treated and reused and
the rest is discharged off using other methods. This therefore possess a great threat to the environment if
not checked urgently.

At the end of the research, the location of industries and businesses per coordinates, key pollutants,

size of industrial operation per coordinate and waste generated in each were identified as in the

report.

These findings will assist in projecting the effect of pollution to the environment in the near future
with the help of processed data for waste generated in the park which will help in establishing an
eco-friendly industrial park for sustainable industrial and business development.
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ACRONYMS
CO2-Carbon dioxide

CH4-Methane

TSS - Total Suspended Solids

ElA — Environmental Impact Assessment
CO2 — carbon dioxide

TSP — total suspended particulates
EMS-Environmental Management Systems
ISWM-Integrated Solid Waste Management
UNEP- United Nations Environmental Programme
BOD-Biological Oxygen Demand
COD-Chemical Oxygen Demand

SO2- Sulphur dioxide

EMS-Environmental Monitoring System
WSN-Wircless Sensor Networks

UIA Uganda Investment Authority
EIP-Eco-Industrial Park

KIBP-Kampala Industrial and Business Park
EPA-Environmental protection Agency

RCRA-Resource Conservation and Recovery Act

OTHIENO NICODEMUS BU/UP/2013/164 AGRO-PROCESSING ENGINEERING

BUSITEMA
UNIVERSITY

vi



BUSITEMA
UMNIVERSITY
TABLE OF CONTENTS

TIEDIC AT ION . omoemmrossmmsrrmesamiassiasiansmsonan s son oo e o R S S A s e il

LIST OF FIGURE........ooouooereeremrteserreessessss s ssesesesassaeesanes S
LIST OF TABLE .........oouoouevevseseeseesseeseseeessessssasssssssssssssssssssssssssassassaseasessmsssssnsesessssssssesassassssesses X
CHAPTER ONE ..........oooiiiieeereacescssesasssessses s sassssesssssssssssssssssessesesessnsssesssenssanessssasesessasessssssanssnsenns 1
1.1 INTRODUCTION.........covuceemureresriesssearesessssssesssssessssssessssnsssassssssesassasesssssssssesssssssssnssesesssssane
1.2 PROBLEM STATEMENT ........coovviniueriesissnsanssssssassssssssesssssssssssssssssssssnsssessssmssssesssasssene
1.3 PURPOSE OF THE STUDY ......cvturumrururssssesrss e eaessesesesassssssassasesssssssssssssssssasessssssssssess
1.4 OBJECTIVES ..ocossccnsicssissssictssmmassmissusasssossssswassasansssas samsssss acssssessansssssasssssussessosassssassassosnsn
181 IVERRER OB o coinssnisansoninssvionsasesssksiinsess b S RS A K ARSI S RS

oW

1.4.2 Bpecilic OBEcives. . i
10 FUBTTERC RTINS o o A s v
20 LITERATURE REVIBEW ...ciniinimimmiaistss s i s s st s ioniorssiveiissisns 6
2.2 BUSINESS AND INDUSTRIAL PARKS ..........oiiiinienicsainenniesssrenssessasesacsassssssens 6
2.2.0 Benefits and Risks of EIP Development. ... .c.oiimiiiasiaiiminmssisnssmssmsssibissimssssesivs 8

2.2.1 Benefits to Industry ..........ccceceeceveernreaeaeeeaceeas 3 .8

2.2.3 Benefits 10-the BIVIIOIMMEIN ...corvsmmrmmmmsmmsnsssmssnossansssssssssssesnsansonssassssasshbasssssisssnissassianas 8

2.2.4 Benefits to Society....... . .9
2.3 Waste and Pollution in Business and Industrial Parks .........cccccoeevenirnnnnicnrenninsaesesenenns 10

e T 11

2.3.1 Solid wastes in INUSHIAL PATKS ... rcommcsrmsasmmssossipminisinsssasiosmenasonsinsonnonssssissstiisiinininsnis 11

L, T S - S - 4

Lh

2.3.2 Liquid waste discharge from industrial parks.............. AR 11

2.3.3 Industrial GASEOUS WASTE ...ccooiiieeeeeeeaeeareeseeseessasessssssreessssssseessaasssasnsnesssesssssessesess 13
2.4 WASTE GENERATION AND POLLUTION IN THE PARKS ... oeeeeeeeeeeeneeeneens 13

OTHIENO NICODEMUS BU/UP/2013/164 AGRO-PROCESSING ENGINEERING vii



2.5 MANAGEMENT OF WASTES IN INDUSTRIAL AND BUSINESS PARKS ............... 14

2.5.1 Management of Solid Wastes in industrial parks ... .cccocooceconene. T
2.5.2 Contemporary Methods of Managing Solid Waste .....oceeerricicemvinivesssrnersssssieees 10
2.5.3 Integrated Solid Waste Management................. SO rereeeeenrtnnn st seena s renes 19
2.5.4 Management of liquid wastes in parks ......... v iomenenie e meenegassameen oemeeenenanens T 1
2.6 ENVIRONMENTAL MONITORING SYSTEMS IN INDUSTRIAL AND BUSINESS
PARKS............. SO R veerabenieteesecearessmeessavesoterneeseessenierhnneantrannes snsinetrans S S—— i}
2.6.1 Enviropmental monitoring............ eaeonareesemeestisaetreneesenem et st e ntannen 20
2.6.2 Air Quality MOBIOTING ... i.coceeeneravecnsaoemesesanaossibeenaceresesnsssnsase ivamshanevesenanenas rererenenns 21
2.6.3 Solid Waste Momtonng .......... eeaeemeateieenoeeeranean retenemeaenet s e s ranenne 22
2.6.4 Water and Wastewater (case study).............. e eeseaaeeAeersor et annae emsamnessan e snemeeemnenn s 22
2.7 CHALLENGES OF MANAGING WASTE IN INDUSTRIAL PARKS ......o.cevvveeenee. e 23
2.7.1 Technical Constraints ........coueweeeee... S eneederete st nac e e s n e s reereseaeres 25
2.7.2 FINBACIAL CONSITAINES 1eeveurerssisieonnsivrsnssedan ssmrarissssssssusisensonnsrssssss sasenmessasssnsssssensereneesessnsen 26

2.7.3. Institrtional COMSIAIRS. ...ovvverreeeeics ieecasreseerssssssrersansssieseesrenns sarssssssssssemsasasaenssussassresnons 20

2.7 .4 Social Constraints. ......ceececrrnne. fuvieieresroniensbeseeessbasannnsrars R rereraen remsresareasasacs 26
2.7.5 ECOnOMIC CORSITAILS......cuuiivieerseeereasisiosarersorsesrssossssesssesesrasssassassastassosiorsessrons eevererrenes 27
CHAPTER THREE ........iiimeerconaniemseseesrerssassessssessss s asssossssonrs rereraraaneansennns rerreeenans vevireeninie: 28
3.0 METHODOLOGY ........ooieeucivnnis W e rerne s s eees e ras SR bt ma e 28
3.1 INTRODUCTION. .....coouommrrmrecesasaesersssesanssesssassssreessssssssssssssssorasassesssssssesssssasssensinessersssenres 28

3.2 TAKING STOCK OF THE EXISTING AND PROSPECTING COMPANIES, AND
ESTABLISHING THE CURRENT WASTE GENERATION AMONG THEM...........ccc....... 28

3.2.1 Preliminary Field v151t‘;28
3.2.2 FACE-10-FACE IHEIVIEW . ..eoovveroseeenimernesessinmecsosossssosssmessosensssssssssmssesssssnsssvesmsecosseessiomnive 28

3.2.3 QUESHONARITE SUIVEY weuveomreieresnrasserereeseassssessseses oo emsssassssossesessssmssssapres reerianaas ceeramiaranns 20
3.3 REVIEWING TIIE EIA REPORTS FROM DIFFERENT INDUSTRIES IN THE PARK.
34 ESTA’BLISHING THE 'CONSYSTEN(,E BETWEEN THE CURRENT IND_USTRIES
ACTIVITIES WITH THOSE INITIALLY PLANNED.......ctoeveeeccteeceenr oo eeeeen rarrirsernnnen 30

3.4.1 Secondary data-was collected USING, ... wereeiermmrenrciimnnsenerrenrannnes weerivassmseerasesmssaeananann 3O

3.4.2 Waste characterization approachies. ... ccesnsissssosssssesssssssesssssnssess 30

3.5 COMPOUNDING THE ENVIRONMENTAL IMPACTS OF THE WHOLE PARK. ..... 30
3.5.1 Data Processing and Analyms 30

OTHIENO NICODEMUS BU/UP/2013/164 AGRO-PROCESSING ENGINEERING

viti




e
3.6 DATA ANALYSIS AND BEPORTING ...coirissunumermisissmiiismmiisrsasmnmmies 19
3.6.1 Raw RESUIMS ..o |
Fi0. 3 BODOITHIE o sxnssansssossasersmnssminmossassess e sy A e S R A A A A AR ST A TR 2Ry 31
3.7 EXPECTED OUTCOME, PROPOSED BUDGET AND TIME FRAME......................... 32
3.7.1 EXPECtEd OULCOMES ....vovemeeiemeeemcersteeeestssesaemrsen s easssessans s s sasacessanmenmensasassasscsenss 32
3.7.2 Cosx of this PROEOL «.ovmimisvinnmasmnmssssississsssimmeisssssass SR 33
BT 3 TS PRI, .cconacsnisinicimmnsssissmrs s s oo as A S R RSB S A E S R Dh
4.0 RESULTS AND DISULIBBROINE ...oosminuminsssssmsnsmmsmnstnsinsssscssstssasesssesmias s mass ssiass sssasssessiss 34
4.1 INDUSTRIAL SOLID WASTE GENERATION AND CHARACTERISTICS ............... 35
4.1.1 Biodepradabile WHBLE ......cnvmimnsmisssnsmisissmsssmsisiisssmmomn s 30
4.2 WASTE MANAGEMENT IN KIBP.........ccomunuisinssisssssnsiassssssonsssssnstssssnssasssssssasisn 39
4.2.1 Treatment and disposal of industrial Waste ..........cccoveviviicereniinrncnncnnsessenensenness 39

4.2.2 Industrial solid waste collection & transfer...........ccoeviiiininiinincinneecsesencnenes 40
4.2.3 Reeyching Gl TOMBE ..o s v oo e s e v T R e 41
4.2.4 Incineration of SOlid Waste ON-SIte...........cccveererrrrreasereresiseereseensesssesessansssnssssssasssasasasacss 42
A28 Comaposiiing. ....c.crrvssemsessmmessemansersmansmmamissssstionsisssossasmssssiasassmassasbissssssssusciiissssinnss e
4.2.6 Landfill On SILe.........ccoeeieeceniinceceereetetecetestessesessessestesssssssssssessessansasesassessessassasensssas 42

4.4 KIBP PROSPECT ......ccooiicricniccnniennns A s
CEAPTER. FIVE ..ooorisesmammsossmmssssmnsermmss sossers et s S r s s naan s ptamamnan s sdags nans .45
5.0 RECOMMENDATIONS AND CONCLUSION........coooviriiiririicnnesessenesensensssesssssasenns 45
5.2 CHALLENGES ENCOUNTERED ....... oo .45
APPENDIX - eteteeseteessseeesasteessemsesssesesssseeessneees 49

OTHIENO NICODEMUS BU/UP/2013/164 AGRO-PROCESSING ENGINEERING ix



BUSITEMA
UNIVERSITY

LIST OF FIGURE

Figure 1; Map of KIBP showing current land use as per 2017 10
Figure 2; Key Elements of Solid Waste Management PrOCESSES........ceueurrrrseeessransurssesenssrasesrasssesesssssessssss 19
Figure 3; Environmental Monitoring System CAN-IP-SENS EMS ...25

LIST OF TABLE

Table 1; Typical Waste Generation Facilities, Activities, and Locations associated with various Source of
S OO NV B cisvussmmomnssssmssasosss s s A S0 L £ SN A U NS S S B R S e s L
Table 3; Monitored results of treated INAUSITIA]l WASIEWALET ......vcceiriresrrenresesrrnrerererenseseesssssasseessssnssessssnseees 23
Table 4; Tabular presentation of results(appendix) 31
Table 5; showing the COSE OF THE PROPIET csmmsmasrsmsemmasnmmsmusmimoncsssssi s amsmsissiommsasms s 39
Table 6; showing the Time Frame 33

OTHIENO NICODEMUS BU/UP/2013/164 AGRO-PROCESSING ENGINEERING X




BUSITEMA
UNIVERSITY

CHAPTER ONE

1.1 INTRODUCTION

This chapter describes the background information of the project, the problem statement,
significance, purpose, objectives and scope of the study. The problem statement describes the
research problem and identifies potential causes and a solution. The significance describes the

importance of the project. The specific objectives presented will achieve the main objective.
Background

Industrial parks are one of the most important factors supporting positive economic development
in the world. An industrial park is based on a philosophy of integration of relatively different
functions (production function, and that of services, relaxation and education) into an industrial
area with majority of industrial production and services with high economy turnover and high
employment. It provides services independent of type and importance of a particular industrial
park, i. e. standard and non-standard services. The examples of standard services are finance and
accounting, security of assets, operation and support of a transportation and technical infrastructure
environment. Non-standard services, provided mainly in parks with country-wide and
international importance with higher number of subjects, include logistic services, technology
transfer, procurement of research and development services, financial services, banking among
others. (Jamila Vidoval, 2010)

In Slovak literature, the term “industrial park™ is basically very similar to the name of "industrial
district”, production zone or production cluster. Nonetheless, English economic literature uses

terms such as industrial estate, trading estate, factory estate, or employment areas (Keppl, 2001)

Industrial Estates are planned, zoned areas that are set aside for a variety of industries, offices, and
production. These areas are frequently built outside of major population areas or residential
neighborhoods and are easily accessible via roads, rail, and boat. Industrial estates or parks are
often governed by regulatory regimes that are set up to advance and encourage industry. Industrial
parks contain a large variety of businesses ranging from food production to heavy metal smelting.
(Nathalie Gysi, 2016)
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