Finally, the study recommends imposing laws and policies to regulate the relations between all
institutions involved in industrial solid waste management sector in order to create an integrated

system for the industrial solid waste management.

Table of contents

(D :To [ Tor= L1 [o] o FO PP PRRPR iii
ACKNOWIEAGMENTS......c.oiiiicie ettt e et e s be e s te et e sreesteenaeeneenreas iv
OAIAIMAN ettt ettt ettt ettt ettt ettt et et ettt et ettt et tetenes v
N 0] 1 - Tod PP URS R vii



LIST OF TADIES. ... bbbt ViX
LEST OF FIQUIES. ...t bbbttt ettt VX
ST OF ACKTONYMIS. ..ottt et e e e re e s bt e te e st e e beenbeeneesreeneeenee e XVi
1. Chapter One: INTrodUCTION........ccuiiiei e nae e 1
1.1 TRESIS SEIUCTUIE. ...ttt bbb 1
I 7. ot (0o U] o T OSSR 1
1.3 Constraints and restrictions IN SWM.........ccooiiiiiiiiiie e 3
1.3.1 PONICAI IBVEL. ... 3
1.3.2  Legislative and organizational 1eVels.............ccooviiiiiiii e, 3
1.3.3  Technical and environmental [eVelS..............cooeiiiiiiciiiicc e 4
1.3.4  FINANCIAL IEVEL ... 4

1.4 Cleaner produCtion CONCEPL........ociiiriiririieiteste sttt ettt b e 5
1.5 GOal AN ODJECTIVES. ....c.eiitiiiitieiieiee bbbttt eneas 8
1.6 Characteristics Of the STUAY @r€a..........ccceiveiiiiiiiieii e 9
1.8.1 LOCALION. ...ttt bbbttt bbb et 9
1.6.2  DemographiC fEAUIES. ........cccviieeieiie et 10
1.6.3  TOPOGIrAPNY ...ttt bbb 11
1.6.4  LOCAI DOTIES. ..o bbb 12
1.6.5  LANG USE. ..ottt 14
LT T o Yo (0] (o0 Y2 SRRSO 14
1.6.6.1 Water Resources (Springs and WellS).........ccooeriiiiininiiiierese s 14
1.6.6.2  PreCIPITATION......oiuiiiiiiiiieieie e bbbt 15
1.6.6.3  CHIMALE....c.eiiiiiiieii e bbbt 16

1.6.6.3  Temperature and HUMIAILY........cooiiiiiiiiieie e 16



Xi

1.7 Economic situation in the gOVErNOrate..........c.ccveiveiiiie i 17
1.8 Industrial sector and deVEIOPMENT...........c.eiieiiiiiiiee e 18
2. Chapter TWO: LIterature REVIEW.........cccuiiiiiiiiiiiiieeeeee e 21
2.1 INtrOTUCTONY FEIMAIKS. ... ccvietieitieie ettt sttt et sreeste e e e sreenbeenee s 21
2.2 Industrial Solid Waste Management in developed COUNtriEs.........cccoverererennnieiennenn 22
2.3 Industrial Solid Waste Management in developing COUNries..........ccccvveerierieiceennen, 23
2.4 Industrial solid waste management OVEIVIEW. ...........cc.ccuveuierieirieieeeieere e sre e, 24
2.5  Cleaner produCtion OVEIVIEW..........eciuiiieiieieeie e stie e ste st te et ste e sbeesteeeesneennas 29
3. Chapter Three: Research Methodology...........ccccoiiiiiiiiiiiiiiiee e, 33
T8 A TH T V1= Vo (=11 o PSSR 33
3.2 Database fOr SUMVEYS.......cuiiiiiieiiiieeee ettt 34
3.3 SAMPIE SIZE.....eieeeeiee bbbttt bt 35
3.4 Industrial solid waste generation rates...........cccuveiueiieeieere s 36
3.5 Industrial solid waste management INAICALOrS...........cccccveiieiieie e 36
3.5.1 Temporary storage indicator (TSI) .....cccoviiiiiieie e 37
3.5.2  Collection and transfer indicator (CT)........cccovieiiiiiiiie e 37
3.5.3 Treatment and final disposal indicator (TFDI).........cccccccveviiiiie e 38
3.5.4  Clean product indiCator (CPI)........cccoueiiiiiiieiiie s 39
3.5.5 Safety and security INAICALOr (SSI)......coiiiiiiiiiieie s 39
3.5.6 Policy obstacles for cleaner product indicator (POCPI)..........ccocvviviiiiiiieniiins 40
3.5.7 Financial obstacles for cleaner product indicator (FOCPI)..........ccccvvvviiienenennnnn. 41
3.5.8 Technical obstacles for cleaner product indicator (TOCPI).......ccccccevveiiieiieciinen, 41
3.5.9 Administrative obstacles for cleaner product indicator (AOCPI).......c.ccccevvvevinnne. 42
3.6 StatiStICAl ANAIYSIS.......vviiiiiiie e 43

4. Chapter Four: Results and DiSCUSSION.........cccccviiiiiiieiiie et see e 44



Xii

4.1  Responsibility of ISWM in the StUdY @rea..........ccccoovvevviieiieeiieeie e 44
4.2 ISWM practices on 10Cality 18VEL............ccooveiiiiiii e 45
4.2.1 ISW collection and transferring..........cccooeeereiiiiniieiese s 45
4.2.2  ISW temMPOral STOTAGE. ......cueiieieieiteiiieie ettt 48
4.2.3 ISW treatment, processing, and final disSposal...........cccccevvviiiiiiiininniienece e 48
4.2.4 Coordination between localities and authorities.............ccocoeiiiieicinnciseee, 51
4.2.5  FINANCIAI ASPECES. .. .eciiiiiiiieiti ettt ettt e e re e aesre e reenaeaneenre s 52
4.2.6  LADOIS IN SWIM SECEON.....cviiiiiiiiieieisiesi et 52
4.3 Characteristics of respondents and FaCtOFIES............ovuvveeiierieiiie e 53
4.3.1 Characteristics of localities reSPONAENTS. ..........coviiiiiirieiceee e 53
4.3.2 Characteristics of factories reSPONUENTS..........ccoeiiieririnieieeee e 54
4.3.3  CharacteriStiCS Of FACLOIIES. ........civiiieieieise s 54
4.4 ISWM practices on factory IeVEL..........covouiiieiieie e 57
O R IS VAV Ao T g =T =[] o SO PSP 57
4.4.2  ISW temMPOTal STOTAQE. ... ..cueiuieiieiieieie it 59
4.4.3 ISW collection and transSterring.........cooevererininieieiere e 59
4.4.4 Treatment, processing, and final diSposal.............cccooiiiiiiiiiiiii e 63
4.5 Safety and security of factory labors..........cccooveiieiicii i 67
4.6 Cleaner production principles appliCation.............ccccveiiiiiiiieie e 67
4.7 Industrial solid waste management performance indicators............cccoceevveveeieiieveennee 69
5. Chapter Five: Conclusions and Recommendations.............ccccovevvevieieeiecicieesie e 76
5.1 ISWM practices on locality [eVel............covoiiiiiii e 77
5.2 ISWM practices on factory [8VEL.........c.ooioii i 77
5.3 Industrial solid waste management performance iNdiCators.............ccccvvveeveesiieeieesveene 79

5.4 RECOMMENAALIONS. ....coiieieieeeee et 80



xiii

B, RETBIEINCES. .. .i i bbb b et 83
7. Annex 01: LocalitieS QUESTIONNAITE. ..........ccueiieiiieiecieseete e e sre e se e ae et sre e e ne s 90
8. Annex 02: FACtOries QUESTIONNAIIE. ........cuiiiiiieiii e 97
List of Tables

Table 1.1: Number of establishments by main economic activity and employment 20

size group, 2007
Table 3.1: Sample size of the factories questionnaire 35

Table 3.2: V10: what are the quantities of SW that produced from your factory? 36



