ENVIRONMENTAL IMPACT ASSESSMENT STUDY REPORT

Proposed Pyrolysis Based Waste Conversion Plant on Land
Reference No. Kajiado/Kap-North/127850, in Kisaju Area,
Isinya Sub-County, Kajiado County.

FINAL EIA STUDY REPORT

PROJECT PROPONENT:

PYROCYCLE LTD,
P.O. Box 54390 - 00200, NAIROBI.
TEL: +254 722795959
Email: pyrocycleltd@gmail.com

PREPARED & SUBMITED BY:

GREENSPACE PLANNING & ENVIRONMENTAL CONSULTANTS LIMITED
P.0.BOX 27674-00100
NAIROBI




Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

DOCUMENT CERTIFICATION

Certification by Lead Expert

1 hereby certify that this Environmental Impact Assessment Study report has been done under my supervision and that
the assessment criteria, methodology and content reporting conform to the requirements of the Environmental
Management and Coordination Act Cap 387 of the Laws of Kenya.

Si r
i Kasima E. Na
f!‘ /{E.z [ead ®vrert ng- .

Contact Details 921 NG N 2/\ (- QO Q\S
Kasima E. Nafula-EIA/EA Lead Expert

Greenspace Planning & Environmental [§iultants Limitéd,—" >

P.0. Box 27674-00100, Nairobi. " @figne - 073 930 1

Tel: +254 725246760 - '

Certification by Proponent,
Pyrocycle Limited, confirm that the following Environmental Impact Assessment report has been submitted to NEMA

with my authority as the project proponent.

Signed for and on behalf of the Proponent.

......... ...\..-..........Designation. ]ﬂ(Qy)ElDV\C (=0

Sign.
EWg. Juuius NJRE|

PYROCYCLE LIMITED
P O. Box 54390 - 00200,
NAIROBI.

Disclaimer:

This Environmental Impact Assessment Report is confidential to Pyrocycle Limited and any use of the materials
hereof should be strictly in accordance with the contractual agreement between the Lead Expert and the proponent. It
is however subject to conditions spelt out in the Environmental (Impact Assessment and Audit) Regulations of 2009

¢ Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

DOCUMENT CERTIFICATION

Certification by Lead Expert

| hereby certify that this Environmental Impact Assessment Study report has been done under my supervision and that
the assessment criteria, methodology and content reporting conform to the requirements of the Environmental
Management and Coordination Act Cap 387 of the Laws of Kenya.

Signed

Contact Details

Kasima E. Nafula-EIA/EA Lead Expert
Greenspace Planning & Environmental Consultants Limited,

P.O. Box 27674-00100, Nairobi.
Tel: +254 725246760

Certification by Proponent,

Pyrocycle Limited, confirm that the following Environmental Impact Assessment report has been submitted to NEMA

with my authority as the project proponent.

Signed for and on behalf of the Proponent.

Disclaimer:

This Environmental Impact Assessment Report is confidential to Pyrocycle Limited and any use of the materials
hereof should be strictly in accordance with the contractual agreement between the Lead Expert and the proponent. It
is however subject to conditions spelt out in the Environmental (Impact Assessment and Audit) Regulations of 2009



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

Table of Contents

ACKNOWLEDGMENT ...ttt ettt bbb bbbt b e s bt et e e b e e e e sbeebe et e sbeeb e e nbesre e e e 1
DOCUMENT CERTIFICATION . ...ttt et sttt et e nbeesbee e 3
ACRONYMS AND ABBREVIATIONS ...ttt bbbt bbb b e nbe e 9
EXECUTIVE SUMMARY .ottt b ettt ettt sbe e s bt e s hb e st e e be e sbeesbe e st b e enbeenbeebeen 11
L= g 0] 010 TST=To I o =Tt RSSO 11
ETA STUAY METNOUOIOGY ......ceeeiiitiieiiet it b bbbt b bbbt bbbt b bbbt b 11
Anticipated Project Impacts and mitigation MEASUIES..........cccvivieiieiierere et sre e e e e st resnesraens 13
ANLICIPATE POSITIVE TMPACES ...ttt bbbttt bbbt bbbt e bbb st n s 13
ANticipated NegatiVe TMPACES ........c.oiiiiiiiieiice et e e st e st et e e be e tessaesreesreesaeesbeeeeenseeneennsesreesreenrens 13
Environmental Management and Monitoring Plan (EMP)..........ccccciiiiiiiee e 14
CHAPTER ONE: INTRODUCTION ...ttt sttt st st snn e nne e 16
I a1 4 T [0 Tod o] o PO OO TOT ST S PP TS TR TP SOPP PRSP 16
L2, Pr0JeCt’S ODJECTIVES ...ttt bbbt et e bbbt bt bt e b e e e e a b e ke eh e e bt b e e bt e e e st e e R ekt b e b e ne e 16
1.3.PrOJECT JUSTITICALION. ....iviiiiiieieiet et b bbb bbbt b bbbttt b e nb s 17
1.4.0DjJeCtiVES OF tNE ETA STUAY ..ottt e e st e e sbe et e e n e e e st e aseeste e te e teesaeanneaneennes 17
141, GENEIAI ODJECTIVE ..ottt bbbtk bbb bbb bbb bbb bt bbbt 17
1.4.2.  Specific Objectives OF the ELA STUAY ..o 17
L5.ETA STUAY METNOUOIOQY ... vttt b e bbb bbbttt bbb 18
O T00 R  Tod T o 11T USSP 18
1.5.2. Approaches to undertaking the EIA STUAY ProOCESS........cccoiiiiiiiiiicscne et 19
TR T B 1= 1] 0] o IR VT YOS 19
15.2.1. FIEld INVESTIGATIONS ......cvetee bbbt bbbttt 19
1.6.Terms of Reference for the ELA STUAY ..ottt sre e sre e 19
1.7.Reporting and DOCUMENTATION ..........ciiiiiiriiiitint ekt bbbttt bbb bbb b et 20
CHAPTER TWO: DESCRIPTION OF THE PROPOSED PROJECT ......cooiiiiiiieieieeniee e 21
2.1.Site Location, Description and OWNEISNIP ......ccviiieiieecie ettt sre e sreesbeenbeensennee e 21
2.2.Location Map showing the affected site and its attended INfrastruCtUres ...........ccoceovereiineneiieneeee, 22
SOUFCE: GOOPIE VAP ...ttt ettt bbbkt b e b b e h e st e b e b e e bt e b e e Rt e Rt e e e b ekt eb e e bt e bt eme e e e benbesbesbeabeaneas 22
L @ 1T o 1] o OO OO OO OO SO PRSP 23
2.4.The PropoSed PrOJECT DESION .....ccueeieiiiie ittt ettt sttt sttt e bbbt se e e b et sb e b e s beene e e e b e nbesbesbeabeaneas 23
2.5.Z0NING APPIOVAIS. ...ttt b ettt b bt b e b b e bbb e Rtk E Rt b bRt bbbt n b bt 24
2.6.Construction Inputs and Major ProjeCt ACTIVITIES.........ccoiiiiiiiiiiiese et 24
2.7.Project COSt @NU DUFALION ... ...ccuiiieiiitiiieiiete ettt ettt et sttt s b et s e e s e et e sb et ebesbe e ebesbe e ebesbeeerens 25
2.8.Description of the Project’s Operational ACHIVITIES..........c.eierireiirireere e 25
2.9.Pre-CoNStrUCtION INVESTIGALION .......cciiiiiiiiieiese ettt sttt sttt b et e et nb et 25
2.10. Sourcing and Transport of building MAaterials. ..........c.cooiiiiiiii e 25
2 T O 1=V =V g (o=l o) Y=o 1 - o o TSSOSO 25
P A ©1 1=V o[ oo ST RUSUUTUURTPRPRR 25
T (o] = Vo[-l o) 0T L (=] T LS 25



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

2.14.  Excavation and FOUNAAtioN WOFKS..........cccciiiiiiiieiei ittt 26
2.15.  Masonry, Concrete Work and Related ACHIVITIES ........cccoviiviieiiiiie e 26
2.16.  SEFUCTUTAI STEEIWOTKS .....ocviiiiiitiiecic bbbt b et b bbbttt b e b b e ene s 26
2.17.  ROOf and SNEet MELAI WOTKS ........cviiiriirieiiice s 26
218, EIBCEIICAI WOIK ...ttt bbbt bbbt bbbt bbb bbbttt b et et b et 26
7250 TR = 11 41 o 1 o OSSR 26
2.20. Description of the Project’s Decommissioning ACtivities ...............cc.covviiiiiiiiniii s 26
2.21. Dismantling of EQUIPMENT aN0 FIXTUIES......cuoiiiiiieiiie et ste st e e e et sre e e enaeneenes 26
2,22, SITE RESTOFALION ... .cuiitiieieite ettt bbb et b bbb bbb b bt bbbt eb et et b b et bbbt 27
2.23. Construction materials, activities and waste generated during construction phase ...........c.ccoceevvvinenen, 27
2,24, WWASEE MANAGEIMENT ...ttt bbbt b e bt e e b s r e bt e bt b e e e r e sr b e ene e es 27
CHAPTER THREE: BASELINE CONDITIONS OF THE STUDY AREA ...t 28
3.1 GENEIAI OVEIVIEW ...ttt et R et E et e R E et R et E et R e et b et r e n e nr s 28
3.2 Physical ENVIronmMENtal SETHING........cooiiiiiiie ittt 28
3.2.1 Hydological, Physical and TopographiC FEAtUIES............cciiviiieiicii e se e s 28
322 ClIMALIC CONAITIONS ...ttt b etk b etk sb etk s bt e bt s bt eb e eb et ekt e b et et e nb e e ebesbenrete s 28
3.3 Biological ENVIronmMeNntal SELLING ........cccviiiiiiiicie ettt te et este e ste e sneenreenbeeneennee e 28
KT T5 R (o] - FO T OO OO SO SO U U TSP TSR UR TR SOUR PP 28
3132 FAUNG ... e 29
3.4 SOCIO-ECONOIMIC SEELING ....veviiiitiiieiiite ittt b et b ekt b et b e bt b e s b e ekt sb et et e s bt e bt s b et ebesbeneete s 29
TR R o] o U] - U4 o] ISP 29
BA.2  LANG USE .ottt b e bbb e b e b bR R R R Rt R bRt b e bR bbb bRt b b n bbb 29
TR T = oTo g To] o 0ol AN o1 (V7 USSR 30
3.4.4  Social economic importance of the proposed deVElOPMENT. .........ccoviiiiiiiiiine e 31
345  INTraStrUCTUIE NGO ACCESS ....c.eiriieiiirerieiesre ettt ettt ettt r et r et b bbb bbb r et b r et nr e n et nrns 31
346 EdUCALION INSTITULIONS .....eiviiiiiitiieetieie ettt eb et b et b e et b e sb etk b et et sb et et e sbeeere s 31
347 Waste Water MaNAQEIMENT......cuiiiii ittt st e st st e ssbe e s s be e ssbe e s s beeasbeeasbeeanbeeasbeeanbeeares 32
3.4.8  Water and itS QVAITADIIITY. .......ocoiiiii e 32
CHAPTER FOUR: POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK..........ccccooiiiiiiiene 33
4.1 National ENVIronmMeNntal POLICIES ........cviiiiiiiiec ettt sttt sb et nb et 33
4.1.1  National Environmental Action PIan (NEAP)..........oo e 33
REIEVANCE 10 TNE PIOJECT ...ttt ettt bbb bt b et b e bbbt et n e bt n b s 33
4.1.2 Environmental and Development Policy (Session Paper NO. 6 0f 1999).........cccocviiiiiiiniiiiie e 33
REIEVANCE 10 The PIOJECT ....eiviiei ittt ettt b bt e bt b et b e bbbt ne st be st n e abe s 33
4.1.3  National Environment POLCY, 2012.........ccociiiiiiii ettt bbb e 33
REIEVANCE 10 TNE PIOJECL .....eiiei ittt ettt bbbt bbbt b bt b bbb b s abe s 33
4.2 National & Local Legislative FrameWOTrK..........ccocuiiiiiiiiiieee e bbb 34
4.2.1. Constitution Of KeNYa (2010)......cccciuirierieiireieeeeeesiesesteseseeseeeesee e sae e ssesseeseesseseessessessesseeseensessessessessessenses 34
4.2.1. County GOVErNMENT ACE 2012 ... ..ottt ettt e et st e st e e bt et e et e sb b e sbeesbeesbeenbeanneas 34
Relevance to the PropoSEa PIOJECE......c.ciiiiii ettt st e e e e e et e tesresbesreasee e ensestesresrenneerennes 34
4.2.2. The Environmental Management and Coordination Act, 1999 Revised in 2015.........cccccoceviiiiiininnn. 34



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

ComplianCe WIth EIMICA ... ..ottt b et h et e b e e b e bt s bt e bt e Rt e Rt e ke eb e e be e b e e bt e Rt en b e ebesbenbesbeebeene e 34
4.2.3. Physical Planning and Land Use Planning ACt, 2019 ........ccccceiiiiiiiiie i e 35
Compliance With this [EGISIATION...........ciiiiiii bbbt 35
4.2.4. Physical Planning (Building and Development Control) Regulations............cccccvvvveiveiieiene s se e 36
4.2,5. ThePublic Health Act (Cap 242) Section 15 (1X) —NUISANCE .......ccccveirrierieriisiiseseeieesie e se e seenes 36
(07391 o] 7= g 1o SRR 36
4.2.6. Occupational Health and Safety ACt 2007 .........cccuiiiiiriiiiriieis b 37
(07391 o] 7= g 1o SRR 37
4.2.7. The Workmen’s Injury and Benefits ACt, 2007 .........cciveiiieiieiiieieee ettt sttt st be e re s 37
4.2.8. PNl COUE (CAP. B3)....iueitiiiiietiieeiietiit ettt ettt bbbt bt bttt bbbt e b bt et b bRt bt h bbbt he e 37
4.2.9. The EMPIOYMENT ACE, 2007 ....oocuieiieie ettt te ettt et e e te et essaesteesteesteenseenseaneeaneesseesseestaeseensneas 38
4.2.10.  THe ENEIGY ACE 2019 ....iiiiiiieiiiti ittt b bbbt bbb bbbt bbbt bbb et b et 38
4.2.11.  Climate Change ACE, 2016.........ccieiiiieie e see sttt et et e s e e e e e ae s e e sreesteesteaseesseaneeaseesseesseesreeseensnens 38
4.2.12. National Construction Authority Act NO. 41 0f 2011.......cccceiiiniiiiiee e 38
4.2.13. Water Quality Regulations, 2006 ...........cccceiiiiiiiiiie s e e ae e s re e aeete b e ssaesreesraesreesreenneas 39
4.2.14. Noise and Excessive Vibrations Pollution (Control) Regulations, 2009.............ccoceovininnineneineneenen 39
4.2.15.  Air Quality Regulations, (Legal Notice NO. 34 0F 2014)......ccocoiieiieiiee e 39
4.2.16. The Environmental Management and Co-ordination (Controlled Substances) Regulations, 2007 ....... 39
4.2.17. Environmental (Impact Assessment & Audit) Regulations, 2003 Amended 2019.........c.cccceeveveenene 39
4.2.18. The Water Act (Act N0.8 of 2002) revised iN 2016 ........ccciiiiiiriiiereee et 40
4.2.19. Waste Management Regulations (2006)..........ccciieiiieiieiieiieiieseese et ste e see s se e sre e sre e esbe s et e sreenres 40
L0 .41 0] [>T T SRS 40
4.2.20.  The National HIV POLICY ..ottt ettt sb et 41
4.2.21. TheLand PIanning ACL (Cap 303).....cc.iciiiiiiiiie ettt e e eeae s e e s ra e te e aeebeenbessbesseestaesteeseeenneas 41
A W 1 Lo B Y [T Aot SO O 122 7SR 41
4.2.23. Registration of TitleS ACE, Cap 281L........ccoo it e b e et e sreesteesaeeneas 41
4.2.24. Reqgistered Land ACt, Cap 300......ccciiiiiiiiiiieiienieesie ettt sttt ettt bbbttt sb et b b b 41
4.3 INSEEUTIONAI FIaMEWOTK ..ottt b ettt b et n s 41
CHAPTER FIVE: PUBLIC CONSULTATION AND DISCLOSURE........ccccoiiiieieiienice e 43
Lo TN 1o)1 oTo [0Tod o] o F OO OO OO OO SO SO TSP 43
5.2.0bjectives of the PUDIIC CONSUITALION .........ociiiiiiiiiee e bbb bbb eneas 43
5.3.Stakeholder TdentifiCAtION ...........ciiiiiiii bbbttt b et b eere s 43
5.4.Approach to stakeholders ENGAgEMENT. ........ciiiiiiiiie ettt bbbt et e et sbe b sbesbeeneas 44
5.5.Stakeholder Consultation SChEAUIE............ci it et 45
5.6.Summary of issues raised from the CONSUITAtION PrOCESS ........coviiiiiiriieie e 46
5.6.1. Benefits of the PropoSed PrOJECT.. ..ot ettt et 47
5.6.2. Problems and concerns cited on the proposed development during eXercise. ........c.cuoeeeereneneneneneennns 47
B.7.FULUE CONSUITATIONS ...ttt nr et n s 47
() CONSUIALION APPIOACK ... .ottt b bbbt bt h e et e b e sb e e be s bt e bt e seenbeneesbenbesbeebeane e 47
(b) Public availability Of dOCUMENTS .......cviiiiie st r et e et esaenaestesreereeneens 47



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

(c) Publicity signage and NOTIFICATIONS. ...........oii i bbbt ae bbb sbe s e 48
(f) Construction Complaints ManAgEMENT. ......cccviiviieieriie et e st st e te s reere e e et e saesaesresreareaneans 48
CHAPTER SIX: ANTICIPATED IMPACTS AND MITIGATION MEASURES. ... 49
B. L INTFOTUCTION ...ttt et b et b bbbt e bt b b e bbb e b e b b e bt e b e b e bt e b et et b b e st et et b et 49
6.2 POSITIVE IMPACES .....evieveeiiceieieesie sttt ettt e st et e e st e et e besteebeeseessesee s et e eeeteeReesee e e e e eeeeeateaseenseseenseneeneenreareaneas 51
6.2. 1 IMProve Waste MANAGEIMENT..........ccuiiiiiiiriii ittt b e sr e bt ess e e er e resn b e sreeneas 51
6.2.1. Provision of employment OPPOITUNITIES. .......couiiiiiiiiiiiie ettt era e enes 51
6.2.2.  Provision of market for goods and SEIVICES ..........coiiiriiiiiiieiie ettt 51
6.2.3.  Increase in revenue to the GOVEIMMENT. ..ot ee s resre e erae e enes 51
6.2.4.  Gains iNThe 10CAI BCONOIMY ......oiuiiiiiiiieie bbb bbbttt bbb 51
LT ST 1] o] o)V /=T IS T= ol U 1 SRS 51
6.2.6.  OPUIMAL LANG USE ...ttt bbb bbb bbb bbb bbb bbbt bbbt 51
6.3.Negative Impacts and Potential Mitigation MEASUIES ...........ccceiieieeie e 52
6.3.1.  Air pollution and OUOK NUISANCE .........ciitiiiiite ettt sttt b et sttt b et b e ne s 52
Proposed MitIGation MEASUIES. .........eiieiieeteiiesteesteeste e e e e see s e e s e e ste e teeseeassesssesteebeesteaseesseesseesseenteanseanseansesreesseenens 52
6.3.2. SOl WASEE GENEFATION ....c.eiiiieiieiiiteieeie sttt sttt b et b e et b e bbb bbb bbb bbbt bbbt 52
Potential MiItIGatioN IMIBASUIES .......c..eiieiiecie e st este et e e e e st e et e e st e e s e steeste e te e s teaseesseesseesseesteenseanseaneesteenreenens 52
6.3.3.  Fire and EXPIOSiON HAzZAKS. .......cooiiiiiiiieiie ettt 52
6.3.4. Increase Generation Of WASTE WALEK ..ot 53
Potential MItIGatioN IMIBASUTES ........c.uiiiiiitiiteiet ettt bbb b bbbt bbbt bbbt bbbt st e b e 53
6.3.5.  Noise and EXCESSIVE VIDFATIONS. .......coiiiirieiieci e 53
Potential MItIGatioN IMIBASUTES. .......c..iiiiiietiiteet ettt bbb bbbt b bbb bbb bbb b ene e 54
6.3.6.  Water Demand @Nd USAQE .........cciuiiieiiiiiieitie it et ste et et ste e steeste et e st e s st e te e te e beestesseesseesteesneebeenseansennee e 54
Potential MItIGatioN IMIBASUTES ........c.uiiitiiiiiteiet ettt bbb b bbbt bbbt bbb bbb e st e 54
6.3.7. Energy Demand @nd USAQE.........ccuciuiiiiiiiiieiti ettt ste e ste e ste ettt e st e ta e te e e e tesne e raeareeaae e reenreanrennee e 54
Potential MItigation IMEASUTES ..........iiiiiiiiteiet ettt bbb bbbt b bbb bbb bbb bbb ene e 55
6.3.8. Surface Run-off and Storm Water DIraiNage.........cccceiiueiiieiieie et e et sre e re e s 55
Potential MItIGatioN IMIBASUTES ........c..iuiiiiiitiiteiet ettt bbbt b bbbt b bbb bbb bbb e en e 55
6.3.9. Oil Leakages and Spills on the ENVIFONMENT. ..........ociiiiiiiiie e 55
Potential MItIGatioN IMIBASUTES ........c.viiiiiieirieiet ettt bbbt bbbt b bbbt b et e bt st e eneees 55
6.3.10. Emergence and Spread Of SOCIAI VICES ......c.coiiiiiiiiiiiieie e s 56
Potential MItIGatioN IMIBASUTES ........c.viiiiietiite ettt bbbttt bbbt b bbbt st e bt nb e ne st e eneeee 56
6.3.11. Occupational Health and SAfELY. .........cooiiiiii e bbb eneas 56
Potential MItIGatiON IMIBASUTES ........c.viiiiiietiiteiet ettt bbb b st b et b bbb b st b st e eneees 56
6.3.12. Impacts on Workers’ and Community Health and Safety..........ccccoceovrreinnninciicee e 57
Potential MItIGatioN IMIBASUTES ........c.viiiiiieiite ettt bbbt b s bbbt bbbt bbbt st e bt st eeneees 57
6.3.13.  INCrEaSEA TIATTIC ....ciiiiiiiciie et b ettt sr ettt r bbb nn e ene s 57
PropoSed MitigationN MEBASUIES.........ccveiueiierieie et eeeteteste e steste s e et e e s aestestestesseasaeseessestesaessesseeseeseenseeeseeseeareareeneenseses 57
CHAPTER SEVEN: ANALYSIS OF PROJECT ALTERNATIVES. ... 58
% a1 oo 0ot o o TSP PRT PP PRPTRPPPRR 58
7.2.°N0 Action’ Project AIEINALIVE ........ccccveiiiiiceie ettt e e st e st et te st e b e be st e st e e e be st esesbe st eneerens 58



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

7.3.PropoSed ProjJeCt AEBINALIVE. .......ccueiiiie ettt bttt ettt e et b e b e bt eae e e et e sbesbesbesbeaneas 58
A3 AN L= g T LE AV I 1=t o[ SRS 58
7.5.Alternative Construction Materials and TeChnolOgies.........c.ccoiiiiiiiiiiie e 59
7.6.Waste Water Management AIEINALIVES .......cccviiviiiie it st re e seesae st sresreaneaneas 59
7.6.1. Alternative One: Waste Water Treatment PIANT...........coooiiiiiiiiiiiiiieee e 59
7.6.2. Alternative Two: Use of Stabilization PONAS/LAgOO0NS........cccoeiiiiieiisieeieieese e sie e e sae e sresneeneas 59
7.6.3. Alternative Three: Use of Constructed/Artificial Wetland...............ccooooiiniiiiniiiinee e, 59
7.6.4. Alternative Four: Use 0f SEPLIC TaANK ....c.ccvciiiiiii et re e na e 60
7.6.5.  Solid Waste Management AIEINATIVES ...........coriiiiiiiie ettt eb e rene s 60
CHAPTER EIGHT: ENVIRONMENTAL MANAGEMENT PLAN ....cooiieeeee e 61
8L INTFOTUCTION.....c.vieeiit ettt r et E et E et et e Rt E e Rt e bRt e bt e R e et b r et nr e nr s 61
8.2 Environmental Monitoring and EVAIUALION ...........ccociiiiiiiiiiiiie e 61
8.3 Construction Phase Environmental Management Plan...........cccocoviiiiiiiiiii i 62
CHAPTER NINE: SITE SAFETY MEASURES ........cooo ittt 89
9.1.Project Employee ReSPONSIDIIITIES .......ccuiiiiiiiiieci et sre e sae e nae e eeneeenee e 89
9.2.Project SAfEtY OFIENTATION .....ceiuiiieiiitiieeiete etttk ettt e et b e ettt sb et et e s bt et e s b e et e sbe e b 89
LSRN o] o LS (= T o 1< £ T LSS 89
9.4.Emergency SigNals N0 PrOCEAUIES ..........cociiiiiiie ettt ettt b ettt nb s 90
O.5.Fire PreventiON PrOgEaAM ... ....iiii ettt ettt ettt et s e st e e s te et e et e e st e sseesteetaente e eeaseesneesneeannenteenneanseans 91
9.6.Hazard CommUNICALION PrOGIAIM ....ouiiitiieiiteiieteite ettt sttt ettt b e bbbttt bt sb e e et et bt st nb et 91
R - Lo T=1 1 o RSP STSIE 91
3. SaAfety Dat@ SNEELS (SDS) .. .cviiiiririeieite ettt sttt b et b ekt b et b e bbb ekt e b ekt b etk b ettt st 91
L o 4] 0] (o) LTI F ) {01 g 2= Lo [o] o SO STOSSRR 92
ST I -V 011 o OSSOSO PSSP TRPRTPEPPPRPRPN 92
LS - T LI (=] SRS 92
9.8.1. Personal Protective EQUIPMENT (PPE) ......cooiiiiiiiiii e 92
(SR |V, (o VAT o I o {8 T 0] .41 ) SO OP SRR 92
0.8.3.  EXCAVALING/ St ULIIITIES. ..ottt bbb b 93
9.8.4. Crane & RiIQUING SATELY .....coiiiiiiie ettt bbbt est e e et e b b sbesbeeneas 94
LIRS T T = [<od o | OO OO OO OO SO TSP 94
0.8.6.  SCAFFOIAING SATELY......eoiiieiii it bttt et b et b et b e ene e e et et sbesbeareeneas 94
0.8.7.  HOUSEKEEPING .ttt ettt e b e ettt b et e bbb e bt b e e Rt e ke b e bt ek b e bt ek e e r e b e e n et b ne et 94
9.1 Site Specific Safety ReqUIreMeNtSSITE WOTK .......c..oiiiiiiiiii i 95
(00 T =1 (T T TSR U PSP PPV PRPRPROPN 95
9.8.5EXUAL HAFASSIMENT ...ttt bbbt e bbb st e bbbt e bbbt e bbb bt b bt r s 95
CHAPTER TEN: CONCLUSION AND RECOMMENDATIONS. ..ot 96
05 @o o Tod [F 1[0 o OSSPSR 96
10.2.  RECOMMEBNUATIONS. ......cuitiiiitiitiieiest ettt bbbt b s bbb bbbt b e bbbt bbb 96
REFERENCES ... oottt ettt b ekttt e s bt e o2 b e e h bt e ke e ebe e s bt e s hb e e Rt e e beeabeesbeeabbeebbeanbeebeaas 97
LIST OF ANNEXES: SEE SEPARATE VOLUME IH....ccoiiiiiiiii s 98



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

ACRONYMS AND ABBREVIATIONS

CCTV Closed Circuit Television

CBD Convention on Biological Diversity

EA Environmental Audit

EIA Environmental Impact Assessment

EMCA Environmental Management and Coordination Act
EMMP Environmental Management and Monitoring Plan
EHS Environmental Health and Safety

IUCN International Union for Conservation of Nature
GIS Geographical Information System

GHG Green House Gases

GOK Government of Kenya

GPS Global Positioning System

HIV/AIDs Human Immunodeficiency Virus/Acquired Immune Deficiency
HVAC Heating, Ventilation and Air Conditioning

HSE Health Safety and Environment

IFC International Finance Corporation

INL International Narcotics And Law Enforcement Affairs
KMD Kenya Meteorological Department

KPLC Kenya Power and Lighting Company

KRA Kenya Revenue Authority

KSHS Kenya shilling

KFS Kenya Forest Service

NCA National Construction Authority

NET National Environmental Tribunal

NEMA National Environment Management Authority
NEAP National Environmental Action Plan

NEP National Environment Policy

NGO Non-Governmental Organization

NPEP National Poverty Eradication Plan

OHS Occupational Health and Safety
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PPE Personal Protective Equipment

SWM Solid Waste Management

INLUG Integrated National Land-use Guidelines
TOR Terms of Reference

UNFCCC United Nations Framework Convention on Climate Change
WHO World Health Organization

WRA Water Resources Authority

WSP Wiater Service Provider

WIBA Work Injury Benefits Act

WWTP Waste Water Treatment Plant

mm Millimeter

m Meter
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EXECUTIVE SUMMARY
The Proposed Project.

The proponent proposes to establish a pyrolysis plant in Kisaju area, Kajiado County, aimed at converting waste
rubber tires and plastics into valuable energy products such as pyrolysis oil, steel and carbon black. The project is
in line with Kenya’s Waste Management Policy (2021), Vision 2030, and Sustainable Development Goals (SDGs
7,9, 11, 12, and 13) which encourage sustainable waste-to-energy solutions. The project seeks to address the
growing problem of plastic and rubber waste within Kajiado County and its environs while promoting a circular

economy and green industrialization.

The objective of this project is construction of a pyrolysis unit with a processing capacity of approximately 12 tons
of waste per day, installation of feedstock handling systems, reactors, condensers, storage tanks, cooling systems,
and emission control units, construction of auxiliary facilities including an administration block, access roads,
drainage, firefighting systems, and sanitary facilities. The feedstock will mainly consist of sorted plastics and waste
tires sourced from local collection centers and nearby towns.

(A detailed description of the proposed project is outlined in Chapter two of this report)

The project site is located in Kisaju area of Kajiado County, approximately 1.4 km from Kitengela town. The site
is accessible via the Nairobi—-Namanga Highway and is surrounded by light industrial and agricultural land uses.
The area is designated for light industrial development under the Kajiado County Integrated Development Plan
(CIDP) and Local Physical and Land Use Development Plan. The estimated cost of the project is Ksh. 8,367,000

and shall take 36 months to complete once he comply with all building regulations

EIA Study Methodology

The EIA Study is being undertaken in fulfilment of the Environmental Management Coordination Act of 1999 and
2015 (EMCA) Schedule 11 that identifies projects that require an Environmental Impact Assessment (EIA) to be
conducted prior to the commissioning/operation in order to identify the potential adverse impacts of a project and
thereby devise appropriate mitigation measures. Various data collection methods were used but not limited to the

following:

Document Review: A literature review was undertaken which involved reviewing legislation, policies, County
Development Plans and previous studies carried out in the area to determine the baseline conditions and establish the
legal, institutional and biophysical and socioeconomic environmental setting of the proposed project.

The Desk based study also included the development of fieldwork tools, fieldwork schedules as well as the approach
to stakeholder engagement as outlined in the Stakeholder Engagement Plan.

Site Visits: A site meeting was conducted between the proponent and the consultant on 20" August 2024 followed
by a site reconnaissance which enabled the consultants get familiarized with the proposed projects. Following the

reconnaissance visit, the consultant’s environmental team conducted a follow up site visit
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on 1° September 2025 to identify the various environmental and social components that would need more
attention during the detailed EIA study. Initial consultations through key informant interviews were conducted

between 1% September 2025 and 10th September 2025 in the scoping study in order to:

v"Introduce the project to the stakeholders;
v" Collect any documentation that would inform the detailed EIA study;
v" Gather preliminary stakeholder views on the project.

Interviews with stakeholders and key informants including County Government officials, Local leaders,
community representatives among others. The outcomes of these activities informed the preparation of a scoping
report and terms of reference, which were submitted to NEMA on 27™ September 2024 and approved on 1st of
October 2024. Find NEMA TOR approval letter attached at the end of this report.

Additional information gathered from site reconnaissance was validated using literature and consultations with
project stakeholders and key informants during the field activities conducted between Field activities that enabled
development of this draft EIA Study Report included:

Identification of flora and fauna in the project area,

v" Three (3) public meetings were held all at the proposed project site, the number of those involved
throughout the process reach 40 people.

v" Consultation with County Government officials, NEMA Office-Kajiado, Local Administration, and other
key stakeholders.

v"Identification of specific anticipated impacts, both favorable and detrimental to the environment and the
local community.

The major feedback from the consultations held expressed wider support of the proposed project sighting creation
of employment, increase in land value and development of Kisaju as a whole.

Policy, Legal and Institutional Framework
A review of the policy, legal and institutional framework in relation to the proposed project was carried out.
The key documents reviewed included the Constitution of Kenya, 2010, which is the supreme law of the
Republic of Kenya, the Environmental Management and Coordination Act (EMCA), 1999, and Amendment
Act, 2015, Environmental (Impact Assessment and Audit) Regulations, 2003 and Amendment Regulations,
2016, Water Act, 2006, the Land Act 2012, Kenya’s Vision 2030, the Big Four Agenda, among others. This
report has been prepared in accordance to the Environmental (Impact Assessment and Audit) Regulations, 2003
and Amendment Regulations, 2019 under EMCA, 1999, the principal environmental law that emphasizes that
every person in Kenya is entitled to a clean and healthy environment and has the duty to safeguard and enhance

the environment.
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Anticipated Project Impacts and mitigation measures

The anticipated environmental and social impacts from the proposed project are both positive and negative. These
include:

Anticipated Positive Impacts
» Mopping up of hazardous and toxic materials from the motor vehicle industry which churns a most of

the waste tyres,
» The plant will open up a chain of employment to suppliers and those who will be employed directly in
the plant,
The facility will thereby provide an avenue of energy circulation in the environment.
Generation of revenue to government and the project proponent
Business opportunity for goods and services.
Optimal use of the prime land.

YV V. V V V

Improved security and infastructure

Anticipated Negative Impacts

v Air pollution
v Fire and explosion hazards

v"Anincrease in solid and liquid waste generation;

v"Increased pressure on the available infrastructure and social services;
v Occupational and health safety concerns

v Noise and excess vibrations

v Increased water and energy demand

v Oil leakages to the environment

v"Increased traffic

v Impacts on occupational health and safety;

v Emergence and spread of social vices

v"Increased traffic

Stakeholder Engagement and Public Participation

The aim of public participation is to disseminate information to interested and affected parties, consult
and seek views/comments in order to incorporate their views in the project design considerations.

Methods used in public participation exercise include the following:

Direct interviews: where necessary, to get responses from the proponent, project manager and project consultants
and key stakeholders.
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» Public baraza: Three public meeting were held where community members raised concerns about the
impact of the proposed project including matters of air pollution, fire and explosions to residents, water
shortage, increase in waste generation among others during project construction and operation.

» Questionnaire administration: Over 30 open-ended questionnaires were administered during the one
on one interviews. This was to sensitize the community about the project and draw local knowledge in
the identification of the various impacts relating to the project.

Project Alternatives
A no construction/project alternative would imply that the situation on the proposed site would be left in its present

state. While this ensures non-interference and preservation of the status environment and social conditions, without
the proposed project, the anticipated benefits as outlined would not be achieved. The "No Action Alternative" should
not be adopted, as we need to encourage development so long as it is undertaken on a sustainable basis as per the
environmental and social management plan developed in this report, all the relevant mitigation measures advised by
the relevant government agencies and good management practices. Furthermore, K is zoned for multi-dwelling
residential developments-flats and commercial developments.

Environmental Management and Monitoring Plan (EMP)

In terms of mitigating the environmental impacts, the proponent and the contractor will be required to implement
comprehensive environmental management plans. The EMP is developed to ensure the sustainability of the project,
from construction through to operation. The plan provides a general outlay of the activities, associated impacts,
mitigation action plans and appropriate monitoring indicators. Implementation timeframes and responsibilities are

also defined. The EMP also outlines social mitigation measures.

The most crucial and urgent is the need for comprehensive mitigation measures against pressure on services and social
amenities. Kajiado County Government and the National Government are responsible for the provision of services
such as solid waste management, Sewer line, major public facilities, water provision, security lights, road
infrastructure, etc. The Proponent will work in close collaboration with the government agencies to ensure minimal
disruption of services in Kisaju and all the surrounding environs. This may involve working on upgrading the local
infrastructure where needed. The primary responsibility for the integration of the mitigation measures for the
proposed development lies with the project proponent and by extension the contractor during the construction stage,
while the proponent takes over the duty upon commissioning of the project. At every stage, the objective should be

to ensure that the specified mitigation measures are implemented.

Conclusion and Recommendation

The proposed project is a timely idea, which if implemented shall supplement the government’s sustainable waste
management strategies aligned with Kenya’s Waste Management Regulations and Vision 2030 environmental
goals. However, its implementation will have some negative impacts on the existing socio- economic balance of
the project area. The need for coexistence between environment and development necessitates adherence to the
mitigation measures provided in this report. The consultants found out that the project shall create employment

and play a role in affordable housing programme.
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It is also recommended that the positive impacts that emanate from such activities shall be maximized as much as
possible. It is expected that these measures will go a long way in ensuring the best possible environmental
compliance and performance standards. However, the project will also have some undesirable impacts on the
physical environment both during the construction phase and over the operation phase, if appropriate mitigation

and support measures are not employed.
Recommendations for corrective measures for the potentially significant and/or adverse environmental impacts,

and safety risks, have been provided as an integral part of this EIA study report. The proponent shall ensure the

implementation of EMP during construction, operational and decommissioning and phases.
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CHAPTER ONE: INTRODUCTION

1.1.Introduction

Kenya, like many developing countries, is currently facing a serious challenge in the management of plastic and
rubber waste. The rapid urbanization, industrial growth, and population increase have led to a corresponding rise
in solid waste generation, a significant proportion of which is non-biodegradable plastics and discarded vehicle
tires. These materials are often disposed of in open dumpsites, burned in the open, or left to accumulate in the
environment, leading to land, air, and water pollution.

To address these challenges, the Government of Kenya has developed policies and strategies promoting sustainable
waste management practices, including waste recovery, recycling, and conversion into energy. The proponent,
therefore, intends to establish a Pyrolysis Plant in Kisaju area, Kajiado County, to provide an environmentally

sound and economically viable solution to the growing plastic and rubber waste problem.

Pyrolysis technology involves the thermal decomposition of organic materials such as plastics and used tires under
oxygen-limited conditions to produce pyrolysis oil and carbon black. The oil can be refined into usable fuel, while
carbon black can serve as an industrial raw material. This process contributes to the circular economy by
converting waste into valuable products, reducing reliance on fossil fuels, and minimizing environmental pollution.
The proposed project is consistent with Kenya’s Vision 2030, the Waste Management Policy (2021), and the
Sustainable Development Goals (SDGs)—rparticularly SDG 7 (Affordable and Clean Energy), SDG 9 (Industry,
Innovation, and Infrastructure), SDG 11 (Sustainable Cities and Communities), SDG 12 (Responsible
Consumption and Production), and SDG 13 (Climate Action).

Under section 58 Environment Management and coordination Act (EMCA), 1999, any activity out of character
with its surrounding and likely to cause substantial impact to the environment requires an Environmental Impact
Assessment (EIA) Report. During the screening of the proposed project in line with legal notice No. 31 of 2019.
We established that the development falls under High-Risk Projects - Urban development including establishment
of new housing developments exceeding one hundred housing units, which requires submission of an
Environmental Impact Assessment study report under section 58(2) of the Environmental Management and Co-
ordination Act, 1999. To comply with this requirement, the project proponent contracted NEMA registered EIA
experts to carry out detailed EIA study.
1.2.Project’s Objectives

v Reduce the volume of solid waste disposed of in landfills and open dumpsites by converting waste
into useful by-products.

v Produce pyrolysis oil that can serve as substitutes for conventional fossil fuels in industrial and
domestic applications

v Convert waste materials into reusable products, supporting national goals on recycling and
resource efficiency.

v To provide adequate, functional, safe and pleasant living space;
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v To maximally utilize the prime piece of land;

v To generate income both for proponent and the government,

1.3. Project Justification.

Kajiado County, like many other rapidly urbanizing regions in Kenya, faces growing challenges in solid waste
management due to population growth, increased industrial activity, and expanding urban centers such as
Kitengela, Isinya, and Kajiado town. The majority of waste generated in the county particularly plastics, rubber,
and other non-biodegradable materials is often disposed of through open dumping and burning, practices that
contribute to severe air pollution, soil degradation, and public health risks.

The establishment of a pyrolysis plant in Kajiado is therefore justified as a sustainable intervention to address these
challenges. The proposed plant will convert non-recyclable waste materials into valuable products such as
pyrolysis oil, syngas, and char, promoting a circular economy and reducing dependence on landfills. This aligns
with Kenya’s Vision 2030, which emphasizes sustainable waste management and the adoption of green energy

technologies to achieve environmental sustainability.

Furthermore, the project supports the implementation of the National Solid Waste Management Policy (2021),
which advocates for waste-to-energy solutions and private sector participation in waste management. By
processing waste through pyrolysis, the project will significantly reduce greenhouse gas emissions, contributing
to Kenya’s climate change mitigation commitments under the Paris Agreement and SDG 13 (Climate Action).
From a socio-economic perspective, the pyrolysis plant will create employment opportunities for local residents
during both construction and operation phases, stimulate entrepreneurship in waste collection and transport, and
generate revenue through the sale of energy products. It will also support industrial and energy diversification,
reducing reliance on imported fossil fuels and contributing to energy security at both county and national levels.

In summary, the proposed pyrolysis plant in Kajiado County is justified on environmental, economic, and social
grounds. It will play a vital role in transforming waste management practices, promoting renewable energy

production, enhancing public health, and supporting Kenya’s green growth and sustainable development agenda

1.4. Objectives of the EIA Study

1.4.1. General Objective
The general objective of the EIA study is to carry out a systematic examination of the present environmental

situation within the project area to determine likely impacts of the proposed Project in Kisaju area with a view of

improving the sustainability of the project.

1.4.2. Specific Objectives of the EIA Study

To highlight environmental issues of the proposed project with a view to guiding policy makers, planners,
stakeholders and government agencies to help them in understanding the implications of the proposed project on

environmental elements within the proposed project area;
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To review existing legal institutional, and policy framework relevant to the proposed project;

To find out impacts both environmental and social - associated with implementation of the proposed
project. with a view to suggesting mitigation measures for the negative impacts;

To asses and give recommendations on the various mitigation measures to be taken to reduce possible
negative impacts on the proposed piece of land for development;

Analyze occupational health and safety issues associated with the proposed project;

To determine the compatibility of the proposed facility with the neighboring land uses and evaluate
local environmental conditions.

Facilitating public meetings for the stakeholders to air their views.

Identifying and contacting the project stakeholders to seek their views on the proposed project.

To assess the relative importance of the impacts of alternative plans, design and sites;

To generate baseline data for monitoring and evaluation of how well the proposed mitigation measures
are being implemented during the project operation period,;

To develop an Environmental Management Plan (EMP) to guide in decision making and for future
auditing;

To raise stakeholder awareness on potential impacts of the project on the environment with a view to
making them understand the implication of the project in their environment;

To develop an EIA study report in conformity with the EMCA 1999, Environmental (Impact Assessment
and Audit) Regulations 2003 and EMCA (amendment) 2015 and legislation under it; and

Submission of the final EIA study report to NEMA and subsequent follow up to obtain relevant
authorization/permit in order for the project to commence.

1.5. EIA Study Methodology

The methodology used in the EIA Study included the following.

AN NN VU N N N NN

A site reconnaissance and visual survey to determine the baseline information of the project area.
Comparative study of the project with existing land uses in the neighborhood.

Reviewing and analysis of the project documents

Discussion with the proponent and the other consultants

Assessment of the site to detail the various existing and likely impacts.

Assessment of health and safety issues

Seeking public views through interviews, public meeting and questionnaire administration
Proposal of mitigation measures to minimize any negative impacts.

Preparation and submission of study report to NEMA

1.5.1.  Screening

Screening of the project in line with legal notice No. 31 of 2019 of EMCA Cap 387. We established that the

development falls under high-risk projects. According to the Second Schedule of the Environmental
Management and Coordination Act (EMCA), 1999 (Amended 2015), all projects listed therein are considered

to have potential significant adverse environmental impacts and therefore require a full Environmental Impact
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Assessment (EIA) before implementation.
1.5.2.  Approaches to undertaking the EIA Study Process
The study methodology also comprised the following activities:
153. Desktop Study

The desktop study involved:

v Initial meetings with project architects and engineers to discuss the proposed project, including activity
options under consideration;

v" Preparation of a checklist that consisted of a simple catalogue of environmental factors, which were
compared with the activities to be performed;

v Collection and review of baseline data, maps, reports and other relevant information on the existing
environmental and social conditions of the project area;

v Review of existing legislation, regulation and policies relevant to the proposed project;

v Review of proposed project engineering designs and construction inputs, including anticipated technical

processes.

15.2.1. Field investigations

Field investigations involved:

v" Site walks within the project area and the neighboring areas that are within the zone influenced by the
project;

v Taking photographs of significant aspects to assist in describing the baseline environmental and social
conditions of the project area and its influence zone;

v Taking of the site coordinates and the area elevation;

v/ Conducting public Barazas and interviews with representatives of relevant key regulatory authorities
within the project area and interested and affected parties mainly within the project influence zone;

v/ Obtaining relevant documents from the authorities such as the County Government within the project
influence zone.

v" Filling in of the questionnaires to facilitate Environmental Impact data collection

v The aim of the field investigations was to verify information and data collected during the desktop
study and to collect any new information that may have been important in the assessment of impacts

and design of mitigation measures.

1.6. Terms of Reference for the EIA Study

The terms of reference for this EIA study were prepared based on the findings of screening and scoping study,
field visits, and information collected from both primary and secondary sources including the information
provided by the Project Proponent. The TOR (Reference Number: NEMA/TOR/5/2/699) were submitted to
National Environment Management Authority and approved on 7" April 2024. A copy of the terms of reference

approval letter is attached at the end of this study report.
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1.7. Reporting and Documentation

This EIA study report was prepared in accordance with the Environmental (Impact Assessment and Audit)
Regulations of 2003 (Amendment 2019) and Environmental Management and Coordination Act of 1999
(Amendment 2015). This EIA study report is prepared for purposes of presenting to NEMA for review, approval

and licensing of the proposed project.
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CHAPTER TWO: DESCRIPTION OF THE PROPOSED PROJECT

2.1. Site Location, Description and Ownership

The proposed Waste Tyre pyrolysis plant facility will be located in Kisaju area, Kajiado County. It is geo-
referenced at Latitude 1°39°38.60°’South and Longitude 39°52°40.30’’East.The proposed project lies off
Namanga road 800m behind Bigger Steel Plant.

The proposed site is approximately 0.405 Ha rectangular-shaped plot, with a relatively flat gradient and wholly

owned by the project proponent. The site access roads are murramed. Electricity and water within the vicinity.

Copies of the land ownership documents are attached in annex 3.

Figure 1: Proposed Site

Figure 1: The status of the proposed site.Bulding materials has already been assembled to the site.
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2.2. Location Map showing the affected site and its attended infrastructures

Source: Google Map
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2.3. Site Ownership

This Site is owned by Pyrocycle Limited, ownership document is attached herein. The following conditions apply to

the land,
v" That the proponent provides adequate measures against environmental degradation.
v That the proponent is bound by any other conditions that may be imposed by the Kajiado County Government
in its by-laws. with, all the special conditions outlined in the copy of attached ownership documents.

v' The development Architectural drawings have been approved by the relevant departments in County

Government of Kajiado with the following conditions in mind:
v Undertake EIA before commencing works
v That the proponent shall adhere to the architectural and structural drawing specification as they have been

approved plus all condition included in the approval letter.

v Submission of satisfactory building plans within one year and completion of construction within two years

as approved.

2.4. The Proposed Project Design

Currently the land in question remains undeveloped and building materials have already been assembled at the site..

Light industrial developments and freehold residential homes characterize the general area. This therefore means that

the proposed project is in character with the developed and ongoing developments in the area.

The proposed pyrolysis plant consists of furnace systems. The main reactor operates at the temperature range of
3500C to 4500C. Waste gases of the main reactor are mainly made up of (CH4 + C2H4 + C2H6 + C3H6 + C3H8
+ C4H8 + C4H10), depending on the composition of waste plastics and tyres input fed into the main reactor. After
pyrolysis in the main reactor, a catalyst and a second combustion chamber is used to handle and treat the waste
gases under designated temperature and pressure. The waste gases are fully burned in the second chamber, whereby
the temperature is controlled at 850-1000°C. This is to thermally decompose the potentially aromatic substances
as well as odour and gaseous dioxins. The heat generated then re-enters the main reactor, contributing to the heating
of the main reactor which is required to maintain designated temperature. This heat reclamation is environmentally

beneficial and reduces the cost of fuel used by the system.

The by-products from the system are mainly waste gases, steel scrap and carbon black. A waste gas cleaning
system will be installed for each pyrolysis plant system to reduce the emission of waste gases. This waste gas
cleaning system consists of a cyclone, a dousing device for the additive to bind the pollutants, a reactor with a ball
rotor to improve the efficiency of the additive, and a bag filter to separate dust from the waste gases. The waste
gases are finally exhausted from the 20-metre high chimney installed for each of the pyrolysis furnace system. A
Continuous Emission Monitoring System (CEMS) will also be installed to continuously monitor the emission

concentrations of waste gases.
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Carbon black generated from the main reactor is harmless and akin to dry black carbon charcoal generated from
charcoal burning. The carbon black settles at the bottom of the reactor, where it is discharged out of the reactor via
an automated screw pump, and brought to the ash bin. The ash collected in the ash bin will be disposed of every

morning

In terms of the usage of water, a cooling water system will be developed for the pyrolysis plant system. The cooling
water for the waste gas-oil separator is a closed circuit system. The cooling water would not contact with the waste
gases. Hence, the cooling water will be re-used continuously and only discharged to a sedimentation tank every 3

months.

Each of the pyrolysis furnace system has a temporary storage tank of capacity of 4,000 Litres for storing the useful
fuel oil extracted from the pyrolysis process. The useful fuel oil products will be collected at frequent times. The

oil will be pumped to the main storage tank through pipes and no manual handling will occur.
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A simple systematic scientific Pyrolysis Plant.

2.5. Zoning Approvals.

The planning regulations allow for both Industrial and residential developments in the area where the proposed
site is located. All the necessary Physical Planning regulations such as zoning, plot ratio and plot coverages were
taken into account during the design of the proposed development. The County government have approved the

Change of User as well as the architectural designs.

2.6. Construction Inputs and Major Project Activities

Various construction inputs will be involved in the project. The following provides a summary of key apparent

inputs and activities. Major Construction Activities
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Demolition of an existing house, site clearance and preparation
Excavation and appropriate disposal of excavated soil

Laying of foundation slab and walling

Y V VYV VY

Construction of the proposed building, masonry and concrete work, structural steel, work, electrical
works, mechanical work, plastering and painting and fitting necessary fixtures and fittings

Storm water and drainage construction

Connection to utilities electricity, water and sewer line

Cleaning and removal of construction waste and Landscaping

Y V VYV V

County Government inspection/occupation certificate and completion of works certificate issued.

2.7.Project Cost and Duration

The project is expected to cost approximately KES 8,367,000. The construction duration is estimated to take
one year. A copy of the bills of quantities are attached in appendix 10.

2.8. Description of the Project’s Operational Activities
2.9. Pre-construction Investigation

The implementation of the project’s design and construction phase will start with thorough investigation of the
site’s biological and physical resources in order to minimize any unforeseen adverse impacts during the project
cycle.

2.10.  Sourcing and Transport of building materials.

Building materials will be transported to the project site from their extraction, manufacture, or storage sites using
transport trucks. The building materials to be used in construction of the project will be sourced from Nairobi and
neighboring areas such as Athi River and Juja. Greater emphasis will be laid on procurement of building materials
from within the local area, which will make both economic and environmental sense, as it will reduce negative
impacts of transportation of the materials to the project site through reduced distance of travel by the materials
transport vehicles.

2.11.  Clearance of Vegetation.
The site has vegetation such as grass and mature trees growing in it and other scanty shrubs. The proponent shall
ensure as many indigenous trees as possible are used for revegetation

2.12.  Cleaning
The proponent will be responsible for regular cleaning of the buildings and common areas. Cleaning operations

will involve the use of substantial amounts of water, disinfectants and detergents.

2.13.  Storage of materials

Building materials will be stored on site. Bulky materials such as rough stones, ballast, sand and steel will be carefully
piled on site. To avoid piling large quantities of materials on site, the proponent will order bulky materials such as

sand, gravel and stones in bits. Materials such as cement, paints and glasses among others will be stored in temporary

25



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

storage structures, which will be constructed within the project site for this purpose.

2.14.  Excavation and Foundation Works

The soil cover in the proposed area is thin and the rocks are exposed to the surface in some areas, with a thin layer
of black cotton soil about 4 inches deep. However, this shall be excavated and disposed off in approved sites
(preferably exhausted quarries).

2.15.  Masonry, Concrete Work and Related Activities

The construction of the building walls, foundations, floors, pavements, drainage systems, perimeter fence and
parking area among other components of the project will involve a lot of masonry work and related activities.
General masonry and related activities will include stone shaping, concrete mixing, plastering, slab construction,
construction of foundations, and erection of building walls and curing of fresh concrete surfaces. These activities

are known to be labour intensive and will be supplemented by machinery such as concrete mixers.

2.16.  Structural Steel works

The building will be reinforced with structural steel for stability. Structural steel works will involve steel
cutting, welding and erection.

2.17. Roof and sheet metal works

Roofing activities will include sheet metal cutting, raising the roofing materials such as clay roofing tiles and
structural timber to the roof and fastening the roofing materials to the roof.
2.18.  Electrical work

Electrical work during construction of the premises will include installation of electrical gadgets and appliances
including electrical cables, lighting apparatus, sockets etc. In addition, there will be other activities involving
the use of electricity such as welding and metal cutting.

2.19.  Plumbing

Installation of pipe-work for water supply and distribution will be carried out within the entire building. In
addition, pipe-work will be done to connect sewage from the premises to the septic tanks.

2.20.  Description of the Project’s Decommissioning Activities

Decommissioning is an important phase in the project cycle and comes last in wind up the operational activities
of a particular project. It refers to the final disposal of the project and associated materials at the expiry of the
project lifespan. If such a stage is reached, the proponent needs to remove all materials resulting from the
demolition from the site. The following should be undertaken to restore the environment:

v Demolition of the building, any; reusable material or equipment should be secured
The site should be well landscaped by flattening the mounds of soil;
Planting indigenous trees and flowers;

All the equipment should be removed from the site;

X X X

Fence and signpost unsafe areas until natural stabilization occurs.

2.21. Dismantling of Equipment and Fixtures
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All equipment including electrical and mechanical installations, furniture partitions, pipe work and sinks among
others will be dismantled and removed from the site on decommissioning of the project. Priority will be given
to reuse of this equipment in other projects. This will be achieved through resale of the equipment to other
building owners or contractors or donation of this equipment to schools, churches and charitable institutions.

2.22.  Site Restoration
Once all the waste resulting from demolition and dismantling works is removed from the site, the site will be

restored through replenishment of the topsoil and re-vegetation using indigenous plant species.

2.23.  Construction materials, activities and waste generated during construction phase

The table below gives a summary of construction materials, activities and waste generated during

construction phase of the proposed project.

2.24. Waste Management
Solid waste management will incorporate the segregation of waste at source, transportation of the waste to the

central transfer station and final disposal through a contracted NEMA licensed waste handlers and recyclers.
During construction phase;
v Express condition shall be put in the contract that before the contractor is issued with a completion
certificate; the site should be clear of all debris and restore it to a state acceptable by the supervising

architect/ project engineer and environmental consultant.

v Excess soil from excavation and foundation works shall be reused for earthworks and landscaping within

the site. Licensed waste haulers shall dispose excess waste.
When in operation, the proponent shall provide solid waste collection bins strategically across the buildings. The
proponent will contract a licensed waste handler who will collect all solid wastes at agreed intervals and dispose
them at licensed dumping sites. Recyclable waste shall be held at temporary collection points awaiting collection
by a licensed recycler who shall be contracted to collect at regular intervals. Skips shall also be provided which

will temporarily hold the waste before collection.
During construction stage, portable toilets should be provided. Contaminated wastewater shall be channeled into

a conservancy tank for storage before disposal. Effluent during operational phase shall be managed through

connection to an existing sewer line.
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CHAPTER THREE: BASELINE CONDITIONS OF THE STUDY AREA

3.1 General Overview

Kajiado County is one of the 47 counties in Kenya, located in the southern part of the country within the former Rift
Valley Province. The county borders Nairobi and Kiambu counties to the north, Machakos and Makueni to the east,
Narok to the west, Taita Taveta to the southeast, and the Republic of Tanzania to the south. Its administrative
headquarters is Kajiado town, while other major urban centers include Kitengela, Isinya, Ongata Rongai, Ngong, and
Namanga.Kajiado County covers an approximate area of 21,292.7 square kilometres, making it among of the largest

counties in Kenya.

3.2 Physical Environmental Setting
3.2.1 Hydological, Physical and Topographic Features.

Kajiado County is largely semi-arid and experiences seasonal surface water flow. The main rivers include the Athi
River, Oloolotikoshi, and Kedong, which are seasonal and depend on rainfall patterns. Several seasonal streams
and ephemeral watercourses drain the highland areas such as Ngong Hills and flow towards the low-lying plains.

water scarcity remains a major challenge due to low and erratic rainfall and high evaporation rates

Kajiado County lies within the southern part of the Rift Valley region, characterized by undulating plains, volcanic
hills, and escarpments. The soils are mainly black cotton soils, red volcanic soils, and sandy loams, depending on
the terrain. The area’s geology consists predominantly of volcanic rocks, including trachytes and basalts, with
scattered alluvial deposits along valley bottoms. The semi-arid climate, coupled with moderate vegetation cover,

contributes to frequent soil erosion, particularly in open grazing lands and quarrying areas. Geology and Soils

3.2.2  Climatic Conditions

Kisaju area, located in Kajiado East Sub-County of Kajiado County, experiences a semi-arid climate characterized
by low and erratic rainfall and moderately high temperatures throughout the year. The area receives bimodal
rainfall, with the long rains occurring from March to May and the short rains from October to December. The
average annual rainfall ranges between 500 mm and 800 mm, though it is highly variable from year to year.

Temperatures in Kisaju are generally warm, with mean daily temperatures ranging between 18°C and 30°C. The
hottest months are typically January to March, while the cooler months fall between June and August. Due to the

semi-arid conditions, evaporation rates are high, leading to limited surface water availability

3.3 Biological Environmental Setting
3.3.1 Flora
The site is located within an area characterized by mixed land uses where human activity has altered the flora.
The land where the development will take place is currently unoccupied. Remnants of the natural vegetation are
weeds, green grass and dry grass. There are few trunk trees onsite thus minimal interference of the natural flora

and shall be cleared to pave way for proposed construction works without affecting the micro climate of the area.
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3.3.2 Fauna
The site is situated within a mixed land use zone where human activities have altered the natural habitat for animals
over the years. The project site is in an urban setting and thus the site does not serve as a unique habitat for any
threatened native species except may be small insects, birds and lizards. As a result the proposed project does raise
grave concerns in relation to displacement of fauna.

3.4 Socio-Economic Setting

3.4.1 Population
According to the 2019 Kenya Population and Housing Census (KNBS, 2019), Kajiado County has a total population

of approximately 1,117,840 people, comprising 557,098 males and 560,704 females, with a small number of 38
intersex persons. The county has an average population density of about 52 persons per square kilometer, though this

varies widely across the region.

3.4.2 Land use

Urban land use refers to spatial distribution of social and economic activities. Accordingly, an up to-date land use
inventory is frequently required to facilitate urban planning and growth patterns as well as monitoring of urban
expansion. Kisaju area, located in Kajiado East Sub-County, exhibits a mix of rural and peri-urban land uses that
reflect the region’s transition from traditional pastoralism to modern industrial and residential development.
The main land uses in Kisaju include:
> Residential Development: Kisaju hosts a growing number of residential estates and gated communities,
driven by its proximity to Nairobi, Kitengela, and Isinya. Both middle-income housing and affordable

housing projects are expanding rapidly along the Nairobi-Namanga Highway.

> Industrial and Commercial Use The area is experiencing increasing industrial activities, including
warehouses, small-scale factories, and energy-related projects, due to the availability of land and improved

road connectivity.

> Agricultural Land Use Portions of Kisaju are used for subsistence and small-scale agriculture, focusing
on maize, beans, vegetables, and livestock keeping. However, agricultural productivity is limited by low
rainfall and poor soils.

» Pastoralism and Livestock: Grazing: Traditional Maasai pastoralism remains an important land use,

especially in the outskirts of Kisaju where open grasslands are used for cattle, sheep, and goat grazing.
> Institutional and Educational Land Use : The area hosts several schools, churches, and training institutions,

as well as Daystar University, which occupies a significant portion of land near the Nairobi—Namanga

road.
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3.4.3 Economic Activity

Kisaju area has evolved from a predominantly pastoral and agricultural area into a growing industrial and
commercial hub, largely due to its strategic location along the Nairobi—Namanga Highway and proximity to
Nairobi City.The industrial sector plays a central role in Kisaju’s emerging economy. The area hosts a range of
light and medium industries, including construction material plants, logistics and warehousing facilities, energy
projects, and small-scale manufacturing enterprises. These establishments benefit from the availability of
affordable land, reliable road access, and connection to the national power grid, making Kisaju a favorable location

for industrial development.

In addition to industrial growth, real estate development has accelerated, with the establishment of residential
estates, learning institutions, and commercial centers that support the growing workforce and local economy. The
industrialization trend has created employment opportunities in construction, manufacturing, transport, and service
sectors, stimulating local income generation and small-scale business growth.

Traditional pastoralism and small-scale agriculture remain part of the economic fabric, especially in the peri-urban
and rural fringes of Kisaju. However, these activities are gradually being integrated into the broader industrial
economy, for example, through supply of raw materials, food products, and services to nearby factories and
institutions. Projects such as the proposed pyrolysis plant align well with this development trend by enhancing

waste management, creating jobs, and supporting green industrialization consistent with both county and national
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development goals.

3.4.4  Social economic importance of the proposed development.

The establishment of a pyrolysis plant presents significant socio-economic benefits and directly supports national
and county government policy goals on sustainable development, waste management, and green energy.The
project will create direct employment opportunities during construction, operation, and maintenance phases for
engineers, technicians, drivers, and support staff. It will also generate indirect jobs through waste collection,
transport, and supply chain services. Increased income levels will stimulate local business growth and improve
livelihoods within the surrounding communities such as Kisaju, Isinya, and Kitengela. Pyrolysis provides a
sustainable solution for managing non-recyclable wastes such as plastics, rubber, and agricultural residues. By
diverting waste from dumpsites and open burning, the plant will reduce air pollution, soil contamination, and
greenhouse gas emissions — key issues addressed in Kenya’s Environmental Management and Coordination Act
(EMCA, 1999, amended 2015) and the National Solid Waste Management Policy (2021).

The pyrolysis process converts waste into energy-rich products such as pyrolysis oil which can be used as
alternative fuels. This supports Kenya’s renewable energy agenda and Vision 2030 goal of increasing clean energy
generation. It also contributes to the circular economy model, where waste is transformed into valuable resources
instead of being discarded. The project will also promote technological innovation in waste-to-energy conversion
and enhance industrial diversification within Kajiado County. It complements ongoing county efforts to promote
eco-industrial development, aligning with the County Integrated Development Plan (CIDP), which prioritizes

sustainable industries and green investment.

3.45 Infrastructure and Access
The proposed pyrolysis plant site is located in Kisaju area, and is accessible via a local murram road branching off
the Nairobi—-Namanga Highway (A104). The access road is motorable throughout the year, though it may require
periodic maintenance and grading, especially during the rainy seasons to ensure smooth transportation of raw
materials and finished products. The area is well-served with essential infrastructure, including electricity supply
from the national grid, mobile network coverage, and proximity to water supply sources, primarily from boreholes
and water vendors. Additionally, the site benefits from its strategic location near major industrial and residential
developments, which enhances connectivity to markets and labor. However, minor upgrading and routine
maintenance of the access road will be necessary to support increased traffic associated with the facility’s

construction and operational activities.

3.4.6  Education Institutions

There are numerous educational institutions distributed throughout Kajiado County. Private and public primary
schools, secondary and colleges. The nearest colleges to the site is Raf University, Public primary schools

include Isinya Primary School Secondary schools include public and private spread across Isinya town.
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3.4.7 Waste Water management
Wastewater management in Kisaju, is still largely underdeveloped, as the area is not connected to a centralized

sewerage system. The predominant wastewater management systems include septic tanks, soak pits, and lined pit
latrines, commonly used by residential, institutional, and small-scale commercial establishments. The rapid growth
of residential estates and light industries in Kisaju has led to an increase in wastewater generation, putting pressure
on the existing informal drainage and sanitation systems. Most households and facilities depend on private
exhauster services. However, challenges such as inadequate drainage infrastructure, poor maintenance of on-site
systems, and potential contamination of groundwater from poorly constructed soak pits persist.

To address these issues, the Kajiado County Government, through its Department of Water, Environment, and
Natural Resources, encourages the adoption of eco-friendly wastewater treatment solutions, such as constructed
wetlands, bio-digesters, and decentralized wastewater treatment plants (DEWATS) for new industrial and
institutional developments.

3.4.8 Water and its availability.

Currently, Water supply in Kisaju is primarily derived from boreholes, water vendors, and community-managed
water projects, as the area lacks a centralized piped water supply network. The Kajiado County Government and
various private water service providers have made efforts to expand water distribution through borehole drilling
programs and storage tank installations. However, water scarcity remains a key challenge during prolonged dry
seasons, often leading to increased water prices and reliance on truck-delivered water. For the proposed pyrolysis
plant, a sustainable water management strategy such as borehole sourcing, rainwater harvesting, and water

recycling systems will be essential to ensure reliable supply and minimize strain on community resources.
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CHAPTER FOUR: POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

4.1 National Environmental Policies

4.1.1  National Environmental Action Plan (NEAP)

The purpose of the National Environmental Action Plan (NEAP) is to promote and facilitate the coordination of
strategies and measures to protect and manage the environment into plans and programmes for the socialand
economic development of Kenya. The Environmental Management and Coordination Act, 1999, established the

NEAP to address the protection and management of the environment at district, provincialand national levels.

Relevance to the project

The proponent should comply with the NEAP policies and legislative with regards to preventing, controlling
or mitigating specific as well as general adverse impacts on the environment. The project activities will interact
with the various elements and components of the physical, social and economic environments in ways that
could lead to negative impacts. Stakeholders in the project will therefore ensure that projects covered under
consideration should be implemented in ways that ensure environmental integrity. Issues of environmental

integrity will be addressed through project level Environmental Impact Assessments (EIAS).

4.1.2  Environmental and Development Policy (Session Paper No. 6 of 1999)

The goal of this Policy is a better quality of life for present and future generations through sustainable
management and use of the environment and natural resources

Relevance to the project

The main objective of this Policy is a better quality of life for present and future generations through sustainable
management and use of the environment and natural resources.

4.1.3  National Environment Policy, 2012

The major objective of the policy is to provide a framework for an integrated approach to planning and
sustainable management of Kenya’s environment and its natural resources. The policy further ensures that the
environment is integrated in all government policies in order to facilitate and realize sustainable development
at all levels. This would help promote green economy, enhance social inclusion, improve human welfare and

create opportunities for employment and maintenance of a healthy ecosystem.

Relevance to the project

The proposed pyrolysis plant in Kisaju aligns strongly with the objectives of the National Environment Policy,
2012, as it seeks to convert plastic and rubber waste into useful energy products such as fuel oil, thereby reducing
environmental pollution and pressure on landfills, Support sustainable industrialization and green technology
adoption, consistent with national environmental and waste management strategies enhance resource recovery and

recycling, in line with the government’s zero waste vision thus, contributes directly to the implementation of the
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National Environment Policy, 2012 by offering an environmentally sound and economically viable solutions.

4.2 National & Local Legislative Framework

4.2.1. Constitution of Kenya (2010)

Article 42-Environment; Indicates that every person has the right to a clean and healthy environment, which
includes the right to —

v Have the environment protected for the benefits of present, future generations through legislative and other
measures, particularly those contemplated in Article 69, and

v" Have obligations relating to the environment fulfilled under Article 701.

4.2.1. County Government Act 2012:

This Act vests responsibility upon the County Governments in planning of development projects within their areas
of jurisdiction on projects of importance to the local County Government or those of national importance.
Section 102 of the Act provides the principles of planning and development facilitation which include integration
of national values in county planning, protect the right to self-fulfillment within the county communities and with
responsibility to future generations, protection of rights of minorities and marginalized groups and communities,
promotion of equity resource allocation, among others.

Relevance to the proposed project

The project proponent should initiate the process of County Government engagement in the initial project
planning through application of essential development approvals from Kajiado County Government. The

proponent will comply fully with the Act.
4.2.2. The Environmental Management and Coordination Act, 1999 Revised in 2015

The Environmental Management and Coordination Act (EMCA) chapter 387, and its Attendant Environmental
(Impact Assessment and Audit) Regulations of 2003 Provides for the establishment of an appropriate legal and
institutional framework for the management of environment in Kenya. The Act introduces two important aspects
of urban environmental management, which are directly related to the proposed project: environmental impact
assessment (EIA) and environmental audit (EA). Section 58 (1) has underscored that any person being a proponent
of a project Shall before financing, commencing or proceeding with submit an EIA report to the National
Environmental Management Authority (NEMA) of Kenya. Section 68 (1) gives NEMA the mandate for carrying
out all environmental audits of all activities that are likely to have significant impacts on the environment. It
authorizes environmental inspectors, as appointed by NEMA to enter in any premise and determine how far the

activities carried out conform to statements in EIA study.
Compliance with EMCA

v" The proponent has undertaken an EIA study as per the requirements of Section 58 (1) /

34



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

v' Of EMCA chapter 387 awaiting approval prior to the commencement of the project.

v" The proponent will implement the proposed EMP and adhere to the conditions set in the license of the
proposed project.

v" The proponent will adhere to subsequent EMCA legislations such as the noise and wasteregulations
throughout the cycle of the project.

v" The proponent shall undertake EA for the project and submit the reports to NEMA asper theEIA/EA
guidelines

4.2.3. Physical Planning and Land Use Planning Act, 2019

An ACT of Parliament to make provision for the planning, use, regulation and development of land and for
connected purposes. Section 57 (1) A person shall not carry out development within a county without a
development permission granted by the respective county executive committee member. (2) A person who
commences any development without obtaining development permission commits an offence and is liable on
conviction to a fine not exceeding five hundred thousand shillings or to imprisonment for a term not exceeding
two months or to both. (3) A county executive committee member shall require a person who has commenced
a development without obtaining development permission to restore the land on which the development is
taking place to its original condition or as near to its original condition as is possible and that such restoration
shall take place within ninety days.

Section 59 (1) A person applying for development permission shall ensure that any documents, plans and
particulars that are provided to the respective county executive committee member while applying for
development permission have been prepared by the relevant qualified, registered and licensed professionals.
Section 65 A county executive committee member may impose conditions or impose a fine to be prescribed in
regulations on an applicant for development permission for building works where that applicant fails to
complete the building works within five years. According to the Third Schedule Development Control,
Section 4. Planning authorities shall require applications for major developments to be subjected to

Environmental and social impact assessment.

Compliance with this legislation

v’ The architectural plans of the proposed development are within the requirements of the Kajiado zoning
and ordinances guide,

v" The proposed project has been subjected to the requisite EIA and report submitted to NEMA for
licensing to acquire the EIA license.

v The proponent will ensure that the land is utilized in an ecofriendly manner and is restored to its original
condition once the project is decommissioned.

v Ensure the development does not in away have injurious impact on the environment and that a

developmental footprint does not cover the entire parcel.
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4.2.4. Physical Planning (Building and Development Control) Regulations

Under the provisions of the Physical Planning (Building and Development control) Regulations, The County
Executive Committee Member in charge of Land and Physical Planning shall refuse to recommend any new
building or proposed development, or alteration or addition to any existing building if:
v" The proposal is not in conformity with approved development plan.
v" Such plans disclose a contravention of the physical Planning (Building and Development) rules.
v" The plans are not correctly drawn or omit to show information required.
v On such being, required, separate application accompanied by sets of plans has not been lodged in
respect of building on separate plots or subplots etc.
v The proposed development is in line with the overall project site-zoning guide and will acquire an
approval from Kajiado County Government.
v The proponent shall adhere to the recommendations given in the building order by the county physical
planner
v The proponent shall ensure that the building plans are available on site for inspection by county officials
during construction and at any other time.
4.2.5. The Public Health Act (Cap 242) Section 15 (1x) —Nuisance
Any noxious matter or wastewater discharged from any premise, such as a building constitutes nuisance. Any
premise not kept in a clean and free from offensive smell such as gases which are injurious to health such as those
from commercial establishments shall therefore generate nuisance. The Act therefore stresses that no person shall
cause a nuisance to exist on any land or premise occupied by him. The Act acknowledge that it shall be the duty
of all local authorities to take all lawful measures for maintaining its district at all times in a clean and sanitary
condition for remedy of any nuisance or condition liable to be injurious to heath.
To safeguard against this, part X of the public Health Act states that where in the opinion of the Medical Officer
of Health that food stuffs within a warehouse, or a building are insufficiently protected, the owner shall be

compelled to observe the require regulations, else he shall be guilty of an offense.

The Public Health (Drainage and Latrine) Rules made under s.126 of the Act, makes more specific provision for drainage.
The Rules require the drainage of new buildings;
v" Prohibit the drainage of surface water into foul water sewers;
v" Prohibit the discharge into sewers of matter which may interface with the free flow of the sewage or
injure the sewer;
v Empower the local authority to prohibit the discharge of injurious matter into sewers;
v Impose a requirement for permits to be obtained from the local authority before the making of sewer

connections or the construction of sewage treatment works.

Compliance

v The proponent will ensure solid waste shall be handled by a NEMA approved garbage collector onregular
basis and disposed appropriately as per the waste regulations.
v’ Sanitary facilities shall be in conformity with MOH standards and installation of standard fittings.
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4.2.6. Occupational Health and Safety Act 2007

The purpose of this Act is to secure the safety, health and welfare of persons at work, and protect persons other
than persons at work against risks to safety and health arising out of, or in connection with, the activities of persons
at work. It applies to all workplaces where any person is at work, whether temporarily or permanently. Failure to
comply with the OSHA, 2007 attracts penalties of up to KES 300,000- or 3-months jail term or both or penalties
of KES 1,000,000- or 12-months’ jail term or both for cases where death occurs and is in consequence of the

employer.

Compliance

v" The proponent shall register the site as a work place with DOSHS.

v" The proponent will appoint a reputable contractor who will be responsible for enforcing the
requirements during construction and subsequent repairs and maintenance after project completion.

v The proponent will make provision for the health, safety and welfare of persons employed in factories
and other places of work.

v" The proponent shall ensure that every work place shall be kept in a clean state and free from effluvia,
arising from any drain, sanitary convenience or nuisance.

v Avail fire extinguishers, which shall be adequate and suitable in case of fire out breaks. Provide
adequate means of escape in case of fire outbreak for the employees.

v" Provide suitable PPEs for all workers.

4.2.7. The Workmen’s Injury and Benefits Act, 2007

This Act provides for compensation to employees for work-related injuries and diseases contracted in the course
of their employment and for connected purposes. Key sections of the Act include the obligations of employers;
right to compensation; reporting of accidents; compensation; occupational diseases; medical aid; appeals; and
miscellaneous provisions. Schedules provided in the Act outline the degree of disablement; occupational diseases;
and dependent’s compensation. In case of any accidents or incidents during the project cycle, this Act will guide

the course of action to be taken.

Compliance: The proponent will comply fully with the Act.

4.2.8. Penal Code (Cap. 63)

The chapter on —Offences against Health and Conveniencesl strictly prohibits the release of foul air into the
environment, which affects the health of other persons. Any person who voluntarily violates the atmosphere at any
place, to make it noxious to health of persons in general dwelling or carrying out business in the neighborhood or
passing along public ways is guilty of misdemeanor, i.e., imprisonment not exceeding two years with no option of

fine. Under this Act, any person who for the purpose of trade or otherwise makes loud noise or offensive awful
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smell in such places and circumstances as to annoy any considerable number of persons in the exercise of their
rights, commits some offences, and is liable to be punished for a common nuisance, i.e., imprisonment not

exceeding one year with no option of fine.

4.2.9. The Employment Act, 2007

This Act declares and defines the fundamental rights of employees; minimum terms and conditions of employment;
to provide basic conditions of employment of employees; and to regulate the employment of children, among other
rights. Key sections of the Act elaborateon the employment relationship; protection of wages; rights and duties in

employment; termination and dismissal and protection of children, among others.

Compliance: Contractor to be strictly advised not to engage any underage persons (under 18 years of age) to
perform any form of work at the site during construction. The proponent shall also ensure that the contractor is
conversant and adheres to all the provisions of the Employment Act

4.2.10.The Energy Act 2019

The Act consolidates the laws the relating to energy & provides for National & county government functions in
relation to energy. Provides for promotion of renewable energy; exploration, recovery & commercial utilization
of geothermal energy; regulation of midstream & downstream petroleum and coal activities; regulation,
production, supply & use of electricity & other energy forms; Enforcement & review of environmental, health,
safety& quality standards. Provision for construction permit request to be accompanied by EIA study

Compliance: The project proponent will comply with Legal Notices 43 & 102 to ensure conformity with the
Energy Act provisions. The proponent will be required to address provisions raised in the Energy (solar water

heating) regulations.

4.2.11.Climate Change Act, 2016.

This Act provides a framework for enhancing Kenya’s response to climate change through mitigation and
adaptation measures. Relevance: The pyrolysis plant helps reduce greenhouse gas emissions by diverting waste
from open burning and landfills, thus supporting Kenya’s Nationally Determined Contributions (NDCs) under the

Paris Agreement.
4.2.12.National Construction Authority Act No. 41 of 2011

An Act of Parliament to provide for the registration of contractors operating or willing to undertake construction
operations in Kenya as by law through the National Construction Authority (NCA), which is constituted under Act
No. 41 of 2011 Laws of Kenya. Section 15 of this Act demands registration of contractors with NCA while section

17 and 18 outlines the procedure of registration of contractors.

Compliance: The proponent will comply with the Act by ensuring that the site and project contractors are registered
and certified by NCA. The proponent will also ensure that the proposed project is registered with NCA.

38



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

4.2.13. Water Quality Regulations, 2006

The law is based upon the principle that everybody is entitled to a healthy and clean environment. Section 42, is
pertinent to the implementation of this project. These Regulations shall apply to drinking water, water used for
industrial purposes, water used for agricultural purposes, water used for recreational purposes, water used for

fisheries and wildlife, and water used for any other purposes.

4.2.14.Noise and Excessive Vibrations Pollution (Control) Regulations, 2009
Part 11 of the regulations; section 3 states:

Except as otherwise provided in these Regulations, no person shall make or cause to be made any loud,
unreasonable, unnecessary or unusual noise which annoys, disturbs, injures or endangers the comfort, repose,

health or safety of others and the environment.

Compliance: The proponent shall take into concern the provisions of the local authority act to ensure that the

development complies with the provisions of the Act.
4.2.15.Air Quality Regulations, (Legal Notice No. 34 of 2014)

These regulations are aimed at controlling and abating air pollution to ensure clean healthy ambient air
Compliance: The proponent will ensure that operations at the site do not generate dust, particulates and other
emissions beyond allowable limits especially during construction by deploying efficient dust screens, PPE and

other dust suppression measures.
4.2.16.The Environmental Management and Co-ordination (Controlled Substances) Regulations, 2007

The regulations regulate the importation and use of Ozone Depleting Substances. Regulations No. 3 gives a
classification of Controlled Substances. Compliance: The proponent will comply fully with the Regulations by not

using Ozone Depleting Substances
4.2.17.Environmental (Impact Assessment & Audit) Regulations, 2003 Amended 2019

Provides for the procedure for carrying out the EIA Provides for the contents of an EIA study report
Compliance: The EIA to be carried out in accordance to the regulations. The Project proponent is required to
contract services of a license EIA expert, submit an EIA report to NEMA and acquire an EIA license before

commencing any construction activities
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4.2.18.The Water Act (Act No.8 of 2002) revised in 2016

Provides that a permit shall be required for any use of water from a resource, especially where there is abstraction
and use of water with the employment of works. The legislation provides for the management of water resources
at national and county level. Article 40(4) provides an application for a permit to which shall be subject to public
consultation and, where applicable EIA in accordance with the requirements of the EMCA. 108(1) sewage &

effluent management to avoid environmental pollution.

Compliance: Use of water abstracted from the natural spring requires an abstraction permit. A permit will be
required from WRMA for any water borehole construction works and an abstraction license. The proponent will

comply fully with the Act.
4.2.19.Waste Management Regulations (2006)

This legislation gives guidelines for handling different kinds of waste. Some of the relevant sections to the
proposed project are as follows:

Part 11 Section 1: No person shall dispose of any waste on a public highway, street, road, recreational area or in
any public place except in a designated waste receptacle

Part 11 Section 6: Any person who owns or controls a facility or premises which generate waste shall minimize

the waste generated by adopting the following cleaner production principle

a) Improvement of production process through:

v’ Conserving raw materials and energy

v’ eliminating the use of toxic raw materials within such time as may beprescribed by the
Authority

v" reducing toxic emissions and wastes
b) Monitoring the product cycle from beginning to end by:
v' Identifying and eliminating potential negative impacts of the product.
v’ Enabling the recovery and re-use of the product where possible.
v" Reclamation and recycling.

C) Incorporating environmental concerns in the design, process and disposal of a product6.

Compliance

e The proponent will ensure that all waste is segregated before being transported to a designated
waste treatment facility by a contracted NEMA licensed waste transporter

e A contracted waste handler licensed by NEMA will be responsible for safe disposal of solid wastesfrom
the residence.

40



Proposed Pyrolysis Based Waste Conversion Plant on Land Reference No. Kjd/Kap-North/127850, Kisaju.

4.2.20.The National HIV Policy

The HIV policy is geared towards ensuring that new development projects encourage preventive and responsible
behavior both for the workers involved in such projects and the local people within which projects are taking place
as a goal towards curtailing the spread of the disease. The proponent is advised to put in place adequate measures

S0 as to ensure that implementation of the proposed projects does not heighten the spreads of HIV and AIDS
4.2.21.The Land Planning Act (Cap 303)

Section 9 of the subsidiary legislation (the development and use of land Regulations 1961) under which it requires
that before the local Authority to submit any plans to then minister forapproval, steps should be taken as may be
necessary to acquire the owners of any land affected by such plans. Particulars of comments and objections made
by the landowners should be submitted, which intends to reduce conflict of interest with other socio-economic

activities.
4.2.22.Land Titles Act, Cap 282

This Act makes provision for the removal of doubts that have arisen in regard to titles to land and to establish a
Land Registration Court. Specific provisions include guidelines on adjudication of claims, and registration of

documents after certificate of ownership is granted.
4.2.23.Registration of Titles Act, Cap 281

This Act provides for the transfer of land by registration of titles. Parts within the Act elaborate on mechanisms of
bringing lands under the Act, grants, transfers and transmissions of land, registration of titles, and mode and effect

of registration, transfers, leases, charges, powers of Attorney, and rectification of titles, among others.
4.2.24.Registered Land Act, Cap 300

The Act provides for the registration of title to land and provides for the regulation of dealings in land soregistered,
and for purposes connected therewith. The Act elaborates on the organization and administrationof the Act, the effect
of registration, title deeds, certificates of lease and searches, instruments and agents,transmissions and trusts, restraints
on disposition, rectification and indemnity, and decisions of registrars and appeals.

Compliance: The proposed project site is registered & has a title deed. The proponent will be required to comply
fully with these Acts

4.3 Institutional Framework

The environmental impact assessment for the proposed development is influenced by interest of several
stakeholders and lead agencies, either exclusively or concurrently. Some of these stakeholders and lead agencies
include:

» National Environmental Management Authority (NEMA)

» Director of Physical Planning

» Nairobi City County Government
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» The Ministry of Environment and Natural resources
» Directorate of Safety, Occupational, Health and Services DOSHS
» National Construction Authority

National Environment Council (NEC): The council sets national goals and objectives and determine policies
and priorities for the protection of the environment that are to be followed by the developer of theproposed

Apartment development Project.
County Environment Committee: The project is in Nairobi County and will be subject to site visits by theCounty
Environmental Committees. The committees will review environment related reports of the projectand on

occasions could attend site meetings.

National Environment Complaints Committee, NECC (Public Complaints Committee): If any disputes will
arise in regards to this project, the NECC will also play an important role in the facilitation ofalternative dispute

resolution mechanisms relating to environmental matters.

National Environmental Tribunal: The tribunal is formed under section 125 of the EMCA, Cap 387 and
handles all cases related to environmental offences in the Republic of Kenya. The tribunal’s principal function
is to receive, hear and determine appeals arising from decisions of the National Environment Management
Authority (NEMA) on issuance, denial or revocation of environmental impact assessment (EIA) licenses,

among other decisions.
Relevance: If disputes with respect to the proposed project arise, the NET will function very much like a court

of law.
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CHAPTER FIVE: PUBLIC CONSULTATION AND DISCLOSURE

5.1. Introduction

Public participation process is an essential and legislative requirement for environmental authorization. It is a
mandatory procedure as stipulated by EMCA 1999 section 58, on Environmental Social and Impact Assessment
for achieving the fundamental principles of sustainable development. The consultant undertook the Public
Stakeholder Consultation for the proposed project in accordance with the requirements for an ESIA report
stipulated in the EMCA, 2015 and ESIA/EA Regulations 2003 and Social safeguard policies. Public consultation
was undertaken to disseminate information to interested and affected parties (stakeholders), solicit their views, and
consult on sensitive issues. The output is incorporated in the development of mitigation measures. The participation
process involved consultations with different stakeholders to inform them about the proposed project and obtain

preliminary views on the acceptability of the project.

This category was also consulted as key informants on sectoral policy and to advise this EIA study on mitigation
measures to be put in place to minimize adverse impacts in respective sectors. Each category of stakeholders called
for a different approach to consultation.

5.2. Objectives of the Public consultation
The specific aims of the consultation process during the EIA study stage were:

v" To inform the local people, leaders and other stakeholders about the proposed Residential Apartments
development project and its objectives;

v Obtain the main concerns and perceptions of the population and their representatives regarding the
project;

v Obtain opinions and suggestions directly from the affected communities on their preferred mitigation
measures;

v To find out if there are issues or places of cultural/or religious importance to the local communities that
could be negatively impacted upon by the project and it infrastructure;

v To improve project design and, thereby, minimize conflicts and delays in implementation;

5.3. Stakeholder ldentification

The stakeholders were identified and are categorized into two groups; that is, the primary stakeholders, and
secondary stakeholders. Primary stakeholders are those who will be directly affected by the project either
positively or negatively. They consist of the project proponent, project affected persons who are the local
community. Secondary stakeholders are those who can influence the project and those that will be indirectly

affected by the project this includes the local administration and County Government Officers.
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5.4. Approach to stakeholders Engagement.

As per the Terms of reference undertaken for this assignment. Stakeholder engagement was conducted on the
following levels;
v"Initial meeting with project proponent. This was meant to discuss the proposed project neighbours to
intrude the team of Experts to the proponent. The expert also took the proponent through the EIA process
and the need for a public stakeholder consultation meeting with the project neighbors/stakeholders.

v Meeting with the project management and technical team. The purpose of the meeting was to take the
experts through the project design expounding key aspects on the utilities. The meeting also included

official introduction to the Local administration.

v" Public stakeholders’ participation and consultation meeting with the immediate project neighbors. The
purpose of the meeting was information dissemination aboutthe proposed Residential facility, features,
and consultation, which solicited stakeholders’ feedback about the project impacts and mitigation.

v The meeting involved discussion about key project impacts and mitigation measures. —
The minutes of the meeting are annexed on this report.

During the public consultation forums, the following methods were used to gather information from the
stakeholders:

v' Key informant interviews;

v Public Baraza

v" Questionnaires

Key informant interviews were conducted with key stakeholders to the proposed project. Please refer to table

overleaf.

Stakeholder Classification Name of the Stakeholder Date of the Meeting
Primary Project Proponent Directors of Pyrocycle Limited. 10" Feb 2024
Stakeholders

Project Technical

Project Architect 12th Feb2024

Team

Secondary Local Chief Oloosidan Location. 15" May 2024

Stakeholders Administration
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Kajiado Physical Planner 7" June 2024
County
Government Public 3'YOCTOBER 2024
Health
officer

NEMA County
Office

Kajiado Offices

4t November 2024

Table 4: Stakeholder identification and consultation schedule

5.5. Stakeholder Consultation schedule

Table 5: The public barazas were scheduled as follows:

Meeting Venue Date and time No. of People in the meeting.
Chief Office/Assistant County Commissioner 04/10/2024  10.00am 7
Office.
Community visit to similar plant in Athi River | 07/06/2025 12.00pm 7

Affected Site 07/06/2025. 16: 00 hours 7

Affected site 21/09/2025 16:00 hours 37

Affected site 28/09/2025 16:00 hours | 33

Total 91

See attached minutes of the public meetings and attendance lists attached in annex 11
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Plate 10: Public Consultation and stakeholders/neighbours meeting held at the proposed site.

Further consultation was done through the use of semi-structured questionnaires that were randomly given to the
area residents 0.5-2km away. Over 30 people responded to the questionnaire. (See attached filled questionnaires

in annex 11)

5.6. Summary of issues raised from the consultation process

Generally, the Local administration representatives and communities were consulted to give their views to towards
the proposed project since they anticipate numerous benefits upon implementation of the project.
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5.6.1. Benefits of the proposed project

Improved local socio-economy by contribution to Kenya government revenue;

Creation of employment opportunities to skilled and unskilled labor;

The project will Increase in national housing stock.

Provide market for goods and services;

Improved infrastructure;

Maximum utilization of land and generation of revenue to the project owner.

Help in physical development of the area.

Improve the general security of the area by trying to reduce the area occupied by open spaces.

AR N N N N N NN

Public consultation and awareness for gathering environmental data, understanding likely impacts,
determining community/ individual preferences, designing viable and sustainable mitigation plans.

5.6.2.  Problems and concerns cited on the proposed development during exercise.

» Release of odorous gases that can cause discomfort to nearby communities.

A\

Potential incompatibility with nearby residential or agricultural activities

» Noise from machinery, transport vehicles, and generators during both construction and operation phases,
potentially disturbing nearby residents and wildlife.

» Emission of particulate matter, volatile organic compounds

A\

Occupational Health and Safety Risks

» Increase in waste generation

5.7. Future Consultations
After collection of public views on the proposed apartments development, the proponent will be required to set the
ground for future consultations with key stakeholders and the general public.

(@) Consultation approach

Throughout the project implementation, the following methods will be used to gather information from and
continuously engage the various community members and other stakeholder groups:

» Key Informant Interviews;

» Public Baraza meetings

» Public posters; and

» Phone Calls
The proponent should maintain consultation records including attendance registers, signed minutes, sample
photographs for meetings, mails etc.

(b) Public availability of documents

Subject to the Existing legal framework, relevant approved project reports and licensing documents should be
made available at designated public offices for public inspection/accession request. In addition to the EMP to be

publicized by NEMA upon completion of the EIA studies, the final EMP adopted should also be made available
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to the public. Hard copies should be deposited at the contractor’s campsites and at the agreed at administration

offices for inspection.

(c) Publicity signage and notifications

Prior to the commencement of construction, the contractor should erect publicity signage detailing the nature of
forthcoming works at the site. The signage should follow the NCA standard. For any working front, the proponent
in conjunction with the contractor will post notifications of forthcoming works, especially the disruptive ones. In
addition, localized notifications should be made for:

v"Job opportunities available
v" Any traffic disruptions
v" Any irregular/hazardous work practices such as excessively noise.

(f) Construction Complaints Management.

A complaints management system should be instituted by the proponent to ensure that a rapid and appropriate
response is made to any public and stakeholders concerned. The proponent in conjunction with the contractor
should maintain a register of complaints. Details of all complaints from the community or other stakeholders
regarding any construction activities onsite as well as outcomes of any investigations or actions that result from

the complaint being made, should be recorded in a complaint register.
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CHAPTER SIX: ANTICIPATED IMPACTS AND MITIGATION MEASURES.

6.1. Introduction

This chapter will discuss the prediction, identification and analysis of the anticipated project impacts throughout the

project cycle that is construction, operation and decommissioning phases. The identified anticipated impacts emanating

from the proposed project will result to effects, which may be positive or negative on the environmental and social

elements. Four major parameters were used to categorize the impacts,which are;

» Magnitude - described as being major or minor positive/negative.

Duration — refers to period/time and is described as short-term, medium or long term

>
> Extent — refers to coverage and it is evaluated in terms of being specific (localized) or widespread.
>

Reversibility — described as in terms of being reversible or irreversible.

Table 6.1: Impacts analysis throughout the project cycle

Impact

Impacts Analysis

Construction

Operation

Decommissioning

Provision of modern
housing facilities

Major positive

Long term Localized Irreversible

Creation Major positive, Major positive, Major positive
Employment Short _term, Widespread Long term, Widespread, Short _term Localized
Reversible Irreversible Reversible
Generation Major positive Major positive Major positive
Revenue Short term Widespread Long term Widespread Short term Widespread
Reversible Reversible
Reversible

Business opportunity
for
goods and services

Major positive
Short  term Widespread
Reversible

Major positive
Long termWidespread
Reversible

Solid Waste

Major negative
Short term, Localized

Major negative
Long term Localized

Major negative
Short term Localized
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Irreversible,

Irreversible,

Irreversible

Liquid
waste/Effluent

Major negative long term
Localized
Irreversible

Major negative Long
term Widespread
Irreversible

Major negative Short term
Localized Irreversible.

\Water demand

Major negative
Long term Widespread
Irreversible

Major negative
Long-term Widespread
Irreversible

Major negative
Short  term Widespread
Irreversible

Energy demand

Major negative

Major negative

Major negative

Long term Widespread Long term Short  term Widespread
\Widespread
Irreversible Irreversible Irreversible
Noise Pollution Major negative Minor negative Major negative
Short, Term Reversible Short term Localized [Short term Reversible Localize
Localized Reversible

Air Pollution

Major negative
Long term

Major negative
Short term Localized
Reversible

Major
Short

negative
term Reversible Localized

Storm  water Major negative Major negative Minor negative

drainage Short  term Widespread Long term Short  term Widespread
Irreversible Widespread Irreversible [Irreversible

Insecurity Minor negative Major negative Minor negative
Short  term Localized Long term Localized [Short term Localized Reversible
Reversible, Reversible

Occupation health  |Minor negative Minor negative Minor negative

and safety long  term, Localized Long term Localized [Short term Localized Reversible
Reversible Reversible
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6.2. Positive impacts
Positive impacts that shall be associated with the implementation of the project include:

6.2. 1 Improve waste management

It supports the circular economy by converting non-recyclable waste into useful products like fuel oil and other
products

6.2.1. Provision of employment opportunities

The proposed project will create employment opportunities for both skilled and semi-skilled workers. During the
construction phase, the project will employ a large workforce including; project consultants, fore men,masons,
plumbers, electricians, interior designers, cooks among others. For the operation phase, the projectwill employ a work
force that will include production engineers, cleaners, security guards and caretakers.

6.2.2. Provision of market for goods and services

During the construction phase, the project will consume a lot of building materials sourced both locally and in
other parts of the region. This will have a positive impact towards the economic status of the suppliers and to the

national economy through VAT rates for goods.
6.2.3. Increase in revenue to the government.

Through payment of relevant taxes, rates, the project will contribute towards the national and local revenue

garnings.
6.2.4. Gains in the local economy

The economy of the neighborhood will receive a boost especially during the construction phase due to workers

spending on food, drinks and other necessities.
6.2.5. Improved Security

Security will be ensured around the proposed development through distribution of suitable security lights and
presence of 24 hour registered security guards and CCTV surveillance. This will lead to improvement in the

general security in the surrounding area.
6.2.6. Optimal Land Use

The development will result to a more economical use of the land without significant environmental degradation.
The area has been zoned for industrial development, meaning that the proposed development will be in conformity

with the zoning regulations.
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6.3. Negative Impacts and Potential Mitigation Measures

6.3.1. Air pollution and oduor nuisance

Pyrolysis emits volatile organic compounds (VOCs), carbon monoxide (CO), nitrogen oxides (NOx), and
sometimes trace dioxins if not well managed. Odour from waste storage, oil tanks, and gas leaks can cause

discomfort and complaints from the community.

Proposed mitigation measures

» The proponent should ensure optimum combustion and pyrolysis temperatures to ensure complete
thermal decomposition and minimize smoke or unburnt hydrocarbons.

» The proponent should ensure closed-system design for all reactors and condensers to prevent fugitive
emissions.

» Regularly inspect and maintain chimneys, ducts, and filters to sustain emission efficiency.

6.3.2. .Solid Waste Generation

Solid waste will be a major negative impact during the project cycle. The waste will consist of construction
debris, cement bags, wood, broken glasses, containers, metal, sharp objects such as nails, organic waste, paper,
and plastic among others during the development construction phase. The waste may result to blockage of
drainage systems, choking of water bodies and have a negative impact to the human health. During operation
phase, wastes may be organic emanating from the kitchen, paper, plastic and containers. Unfit disposal of
construction waste could have medium or long-term environmental and public health impact. Extent of this

impact will be local to areas where waste is dumped or their immediate neighborhood.
Potential Mitigation Measures

v’ Segregation of waste at the source during the project cycle.

v Use of an Integrated Solid Waste Management System; through a hierarchy of options: source reduction,
recycling, composting and reuse, will facilitate waste handling during operation/occupation phase.

v" Engage the services of registered waste handlers to collect and transport waste to designated disposal
sites.

v" Provision for waste management rooms at strategic places within the development facility.

<

Efficient use of building material to reduce waste and recycling/reuse where feasible.
v" To manage waste in line with the Waste Management Regulations, 2006.
6.3.3. Fire and Explosion Hazards.
Pyrolysis involves flammable gases and oils under high temperatures and pressure and proximity to residential
zones increases the risk to lives and property in case of accidental fire or explosion. Safety risk is a major

planning concern.
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Potential Mitigation measures

> Install automatic fire detection and suppression systems, including smoke detectors, heat sensors, and
sprinkler systems in all processing and storage areas.

» Equip the facility with adequate firefighting equipment

» Ensure all reactors, condensers and storage tanks are designed to withstand operational pressures and
equipped with pressure relief valves.

» Carry out periodic safety audits and update the Fire and Explosion Prevention Plan accordingly.

» Train all staff and contractors in fire prevention, use of fire extinguishers, evacuation procedures, and
first aid.

» Maintain safe separation distances between processing units, storage areas, and boundary fences.

» Install flame arrestors and non-return valves on lines to prevent flashback explosions.

6.3.4. Increase Generation of Waste Water
There will be increased generation in liquid waste as a result of increased population in flow within the project

site both during construction and operation phases of the development. Inadequate provision of sanitary facilities
during the construction period may result to defecation of secluded areas within the site creating unsanitary
conditions and source for fly infestation. Improper liquid waste disposal may be a threat to human health for both
workers and the neighboring community and also result to contamination of water resources, land and air. All

liquid waste shall be properly managed through connection to the existing sewerage system that serves the area.
Potential Mitigation Measures

v Connecting and channeling all liquid/effluent wastes to the conservancy tanks
v" Provision of adequate and appropriate sanitary facilities for the workers during construction phase and
tenants during the operation phase of the facility.

v" Proper decommissioning of the sanitary facilities shall be carried out once construction is complete.

<

Sanitary facilities shall be kept clean always through regular cleaning.

v' Ensure regular maintenance of foul water drainage works at the premises to prevent clogging and
forestall breakdowns.

v" The design of the internal sewerage system shall consider the estimate discharges from individual
sources and the cumulative discharge of the entire project, that is, it will have the capacity to consistently
handle the loads even during peak volumes.

v All drain pipes passing under building should be of heavy-duty PVC pipe tube encased in concrete
surround.

v All manholes should have heavy-duty covers set and double sealed airtight as approved by specialists.

6.3.5. Noise and Excessive Vibrations.
Noise pollution will be a negative impact and short term limited to the construction period. The noise will be
caused by the construction activities, use of heavy machineries and vehicles during transportation of materials to
and from the site. Vibrations will be experienced during the excavation, concrete vibration during concreting of

the structural elements and hacking of the walls and building elements during plastering of the structure. On
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occupation and operation of the facility.

Potential Mitigation Measures.

>
>

Construction works shall be carried out only during the day from 0800hrs to 1700 hrs.

Employ modern, well-maintained machinery fitted with noise suppression devices such as silencers and
mufflers

Provide personal protective equipment (PPE) such as earplugs or earmuffs for all personnel exposed to
high noise.

Undertake periodic noise level monitoring to ensure compliance with the Environmental Management
and Coordination (Noise and Excessive Vibration Pollution) Control Regulations, 20009.

Drivers delivering materials shall avoid unnecessary horning of the trucks/vehicles.

Billboard shall be erected at the construction site entrance to notify of the construction activities and
timings.

Regular monitoring of noise levels at the site as per the regulations.

6.3.6. Water Demand and Usage

The demand and usage for water will increase during the project cycle. During construction, water will be required

for activities such as cement mixing, curing of concrete, sprinkling of water on dusty areas to suppress dust and

drinking water for workers. During operation phase, water will be needed for bathing, washing, cleaning, drinking

and cooking.

Potential Mitigation Measures

v
v

\

Drill a borehole to supplement the county water supply.

The contractor shall use water bowsers to bring in water for construction activities i.e. during periods of
high water demand

Provision of adequate underground and roof tanks for water storage that covers two days’ water demand.
Use water efficient appliances and fixtures for conservation of water during the project cycle.

Provide notices and information signs to sensitize on means and needs to conserve water resource i.e.,
“Keep/Leave the Tap Closed”, etc. This will awaken the civic consciousness of the workers and
residents with regard to water usage and management.

Prompt detect and repair of all the water fixtures and fittings to reduce water wastage.

6.3.7. Energy Demand and Usage

There shall be increased demand and use of energy during the construction stage (fuel for running machinery and

other equipment) and during operation phase (electricity used by the occupants of the units). Energy

conservation is thus fundamental and shall involve optimum use of petroleum products (diesel and gasoline),

electrical appliances (equipment), lighting systems and other electric machinery as used for different purposes. It

also includes use of renewable energy sources.
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Potential Mitigation Measures

N N N N N IR

Turn off machinery and equipment when not in use.

Use of solar energy as an alternative source of energy.

Monitor energy use during construction and set reasonable limit.

Put off all lights immediately when not in use or are not needed.

Install and routine maintenance of energy efficient appliances e.g., LED bulbs etc.

Exterior lights shall be controlled by a programmable timer.

The water booster set will contain inverter pumps for energy saving and precise control of flow and
pressure rate.

Generator should be provided as a full backup energy source throughout the development.

6.3.8. Surface Run-off and Storm Water Drainage

The proposed project construction phase will lead to increased release of sediments into the drainage systems.

The building roofs and pavements may lead to increased volume and velocity of storm water or run-off flowing

across the area covered by the building. This can lead to increased amounts of storm water entering the drainage

systems, resulting in overflow and damage to such systems.

Potential Mitigation Measures

AR NERNEEN

Semi permeable materials will be used for construction of pavements.

After completion of construction, the proponent shall embark on comprehensive landscaping.

Drainage channels shall be covered; say with gratings, to avoid occurrence of accidents and entry of dirt.
Construct gently sloping drains to convey water at non-erosive speed directing the storm water to the

main drainage system in the area.

6.3.9. Oil Leakages and Spills on the Environment.

Though this may not be common at the site, it is wise to control and observe the little that could occur especially

during maintenance of the involved machinery. During operational phase, oil spills might occur at the parking

lots and cooking oil from kitchens.

Potential Mitigation Measures

v

All machinery shall be keenly inspected not to leak oils on the ground. This can be ensured through
regular maintenance.

Install oil trapping equipment in areas where there is a likelihood of oil spillage

Maintenance will be carried out in a well-designed and protected area and where oils/grease is
completely restrained from reaching the ground. Such areas should be covered to avoid storm from
carrying away spilled oils into the soil/water systems.

All oils/grease and materials will be stored in a site’s store, in the contractor’s yard.

Proper disposal of oil handling materials such as drums, oily clothes/papers/materials and cans.
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v All drainage facilities shall be fitted with adequate functional oil-water separators andsilt traps.
v Collect the used oils and re-use, re-sell, or dispose of appropriately using expertisefrom contracted

licensed waste handlers.

6.3.10. Emergence and Spread of Social Vices

The proposed development will lead to potential for employment opportunities and access to new services, which
will draw people to the area more, specifically the project site. This factor will further lead to a temporary increase
in economic activities and employment of skills for the development. This will lead to population influx, which
might lead to changes in or unwanted behaviors in the area. This unwanted or change in behavior may be in the
form of loose morality, an increase in school drop-out due to cheap labor, child labor, drug use and abuse,
theft/robbery and increased incidences of HIVV/AIDS and related infections/diseases and other communicable

diseases.
Potential Mitigation Measures

v" To minimize project effects on local social set up, the proponent will;

v The contractor shall ensure that there is adequate street lighting and a security guard within the site to
help curb with issues that may arise from theft. Also installing 24hr operating CCTV surveillance, which
will be monitored regularly.

v It is recommended that the contractor employs workers from the immediate area where possible to avoid
social conflict

v Conduct periodic sensitization forums for employees on ethics, morals, general good behavior and the
need for the project to co-exist with the neighbors.

v Offer awareness, guidance and counselling on HIVV/AIDS and other STDs to employees;

\

Provide safety tools such as condoms to employees

v Ensure enforcement of relevant legal policy on sexual harassment and abuse of office.

6.3.11. Occupational Health and Safety.

The plant involves activities that expose workers to various occupational health and safety risks . These risks arise
from high temperatures, flammable gases, moving machinery, noise, chemical exposure, and manual handling.
Ensuring the health and safety of all personnel is therefore a key component of the project’s environmental and

social management plan.

Potential Mitigation Measures

Conduct risk assessments and job hazard analyses for all tasks and update them periodically.
Design the plant with adequate ventilation systems to disperse fumes and maintain safe air quality.
Provide clearly marked emergency exits, fire alarms, and first aid stations.

Train workers on safe operating procedures, first aid, emergency response, and firefighting.

Provide personal protective gears to the staff and visitors

YV V V V V V

Post clear safety signs in all hazardous areas
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> Develop an Emergency Response and Fire Management Plan, including evacuation routes and assembly
points.

» Engage NEMA, DOSHS, and County Fire Services for periodic inspections and compliance checks.
Maintain a fully equipped first aid kit.

6.3.12. Impacts on Workers’ and Community Health and Safety

Workers and local community members in the project area may be exposed to various risks and hazards including
falling from height during construction which may lead to fatality, falling objects, collapsing of excavations, road
accidents, slips and trips, flammable and explosive substance, electrical shocks, dust, noise and vibrations, poor
hygiene, fire exposures, bruises and cuts, etc.

Potential Mitigation Measures

The proponent and project contractor will implement all necessary measures to ensure health and safety of the
workers and the general public during construction, operation and decommissioning of the proposed development
as stipulated in the Occupational Safety and Health Act, 2007.

6.3.13. Increased Traffic
Obstruction by construction transport vehicles and construction activities adjacent to the nearby roads during
the construction phase may lead to the increase traffic along Namanga Road. This may be exacerbated if

these activities time/schedule coincide with Peak Traffic hours.
Proposed mitigation measures

v Ensure that the Entry/Exit to the project site is located where it will cause minimal traffic along adjacent
roads

v Ensure all construction vehicles to and from the construction site use the designated Entry/Exit to the
project site

v All transportation of construction raw materials and excavated materials are to be conducted at traffic off
peak hours only

v Ensure there is a traffic marshal at the site directing traffic especially during morning when pupils are
going to school and in the evening when they are going home.

v" Sensitize truck drivers to avoid unnecessary road obstruction

v" Cover all trucks hauling soil, sand and other loose materials to avoid spillage and dust emissions that
may interfere with smooth motoring

v" "NO PARKING" signs will be posted around the building where Parking is prohibited and likely to

cause obstruction as well as other necessary traffic signs.
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CHAPTER SEVEN: ANALYSIS OF PROJECT ALTERNATIVES

7.1. Introduction

In order to enable the proposed project to seek different ways of minimizing its impacts on the environment and at the

same time achieve its objectives several alternatives were assessed.

7.2.‘No Action’ Project Alternative

Under this scenario, the proposed pyrolysis plant would not be implemented. The existing waste management
situation in the area would continue without change. This option implies forfeiting the proposed development
and thus avoiding both the positive and negative impacts that would have arisen during its implementation.
This option is mostly applicable in situations where the proposed project area is in ecologically sensitive areas.
The land in which the proposed project is to be constructed is in a stable environment and therefore will not be
affected by this development activity. From a socio-economic perspective the “no action” alternative may not
be the best alternative as the numerous benefits to be gained from the development both locally and nationally
would not be realized and the resources in the area would continue to be underutilized. Furthermore, this is a
noble initiative that enables middle income earners dwelling in Nairobi to own homes and enjoy a sense of

security for their families.

7.3. Proposed Project Alternative

The proposed project will create employment, increase the governments™ revenue through taxes, provide a
market for goods and services and ensure optimal use of the land. Thus, the project is a timely venture and
this is the best option for the proposed site. Furthermore, support infrastructures such water supply system,

sewer system, electricity and tarmacked roads are available in the project area.

7.4. Alternative Design

The design and layout of a pyrolysis plant play a crucial role in ensuring operational efficiency, environmental
compliance, and occupational safety. Different design and layout options were analyzed to determine the most
optimal configuration that meets technical, environmental, and regulatory requirements. This option entails
undertaking the project but with different infrastructural designs that encompass buildings layouts and location
of supporting infrastructure. The presented project design was however achieved by considering the options
available that would ensure cost- effectiveness and avoid or reduce environmental and social impacts as much as
possible. The prevailing design shall increase commercial viability as well as its targeted balance with nature
that will create ambient living conditions for its occupants. The proponent has settled on the proposed design

after thorough consultation with architect and engineers. The design meets the proponent’s vision and objectives.
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7.5. Alternative Construction Materials and Technologies

There is a wide range of construction and furnishing materials which can be sourced locally and internationally
most of which shall be low maintenance and environmentally sound. The proposed project will be constructed
using reinforced concrete, natural stones for the walling, cement for mortar and plaster works, structural steel,
metal scaffolds and formwork. The concrete structure will be built using locally sourced sand, cement, metal
bars and fittings that meet the Kenya Bureau of Standards (KBS) requirements. The metal scaffolds will be
advantageous than timber because it will reduce the wasting of precious trees, has a longer

lifetime, provides a steady and firm standing, easily assembled and dismantled and it increases the work
efficiency.

The technologies available include the conventional brick and mortar style, concrete frame construction,
prefabricated concrete panels, timber construction, steel and aluminum frame and Expanded Polystyrene
Technology. The proponent has preferred the use of reinforced concrete frame construction as the technology is
durable, offers outstanding resistance to explosion and/or impact and performs well during both natural and
manmade disaster. Reinforced concrete can also endure very high temperatures from fire for a long time without
loss of structural integrity. Priority shall be given to construction techniques and materials that is environmentally

friendly, save on time and cost of construction.

7.6. Waste Water Management Alternatives
Four locally available technologies are discussed below: -

7.6.1. Alternative One: Waste Water Treatment Plant

This involves the construction of a plant that will enable the recycling of the waste water from the project activities
to reusable standards and utilized within the site in activities such as irrigating the flower gardens and flashing of the
toilets. It is usually expensive to construct and maintain, but it is the most reliable, efficient and cost-effective in the

long term. This option is not viable for the proposed project due to lack of space.

7.6.2. Alternative Two: Use of Stabilization Ponds/Lagoons

This refers to the use of a series of ponds/lagoons that allow several biological processes to take place, before the
water is released back to the enviroment. The lagoons can be used for aquaculture purposes and irrigation.
However, they occupy a lot of space but are less costly. No chemicals are used/heavy metals sink and
decomposition processes take place. They are usually a nuisance to the public because of smell from the
lagoons/ponds. This option is not preferable in the area because the required space is not only available, and the

local community are not likely to accept the option.
7.6.3. Alternative Three: Use of Constructed/Artificial Wetland

This is one of the powerful tools/methods used in raising the quality of life and health standards of local
communities in developing countries. Constructed wetland plants act as filters for toxins. The advantages of the
system are the simple technology, low capital and maintenance costs required. However, they require space and a

longer time to function. Long term studies on plant species on the site will also be required to avoid toxin
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accumulation in the plants. Hence it is not the best alternative for this kind of project

7.6.4. Alternative Four: Use of Septic Tank

This involves the construction of underground concrete-made tanks to store the sludge with soak pits. This option

is viable in instances where the project is not served with a sewer system or is far from a sewer line.

7.6.5. Solid Waste Management Alternatives
Throughout construction, the project will produce wastes such as excavated soil, wood chips, metal scraps and

paper wrappings among other. Wastes to be generated during operation phase are mainly domestic in nature. The
Proponent is expected to observe EMCA (Waste Management Regulations, 2006). An Integrated Solid Waste
Management System (ISWMS) is recommended for management of all solid wastes generated throughout the

projects phases. The following shall be given preference in its descending order:

v' The developer shall give priority to waste reduction at source of the materials. This option will demand a
solid waste management awareness programme in the management and the residents.

v Secondly, Reducing, Recycling, Reuse and composting of the waste. This calls for a source separation
programme to be put in place. The recyclables will be sold to waste buyers within Nairobi City County
or donated.

v" Finally, sanitary land filling will be the last option for the developer to consider.
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CHAPTER EIGHT: ENVIRONMENTAL MANAGEMENT PLAN

8.1 Introduction

Integrating environmental issues in business management, such as those related to real estate development is that
it increases efficiency while enhancing the project proponent financial and environmental management. The
Environmental Management Plan (EMP) is an essential tool for ensuring that the proposed pyrolysis plant in Kisaju
is developed and operated in a manner that protects the environment, safeguards human health, and complies with
national and international environmental standards. The EMP serves as a practical guide for implementing
mitigation measures, monitoring environmental performance, and promoting sustainable operations throughout

the life cycle of the project, from construction to decommissioning.

Pyrolysis is a high-temperature thermal treatment process that converts waste materials, such as plastics, tires, and
other non-biodegradable solid wastes, into valuable products such as fuel oil. While it offers significant
environmental and economic benefits—including waste reduction, energy recovery, and resource efficiency—it
also poses potential environmental and social risks, including air emissions, noise, fire hazards, water pollution,
and occupational health risks. The EMP is therefore critical for ensuring that these risks are effectively managed

and mitigation

EMP is a vital output for an environmental impact assessment as it provides a checklist for project monitoring and
evaluation. A number of mitigation measures are already incorporated into the project design. The EMP outlined in
Table 8-1 has addressed the identified potential negative impacts and mitigation measures for the proposed residential
development.

8.2 Environmental Monitoring and Evaluation

Environmental monitoring and evaluation are essential in the project lifespan as they are conducted to establish if the
project implementation has complied with the set environmental management standards as articulated in the
Environmental Management and Coordination Act (EMCA) No. 8 of 1999, and its attendant Environmental (Impact
Assessment and Audit) Regulations, 2003. In the context of the proposed project, design has made provisions for an
elaborate operational monitoring framework for the following among others: - Disruption of natural environment and
modification of microclimate - Air and noise pollution - Workers accidents and health infections during construction

process
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8.3 Construction Phase Environmental Management Plan

Table 8. 1: Environmental management and monitoring plan during construction phase

Source of Impact

Potential
Impact

Controls

Actors

Timing

Performance Indicator

Monitoring
Requirement

Generalsite  |General Accidents with Provide Environmental, Health and Safety(Contractor Construction[Trainings carried out on |Quarterly inspection of
management |construction potential to cause [training to workers to ensure that they Phase the EMP and HSP training records
activities unsafe site [physical injury, understand the requirements of the
conditions; unsafe |damage to property;lenvironmental,  health and  safety|
acts and practices |environmental management plans as applicable
pollution to their responsibilities
Ensure that workers sign a code of conduct/Contractor Construction|Signed code of conduct  |Quarterly inspection of
to observe established procedures and are Phase by worker worker contracts
well behaved towards the surrounding
community
Visual and [Site  clearance; |Loss of Maintain as much as possible the natural |Contractor During Non-interference with  |Regular (monthly)
landscape Excavations; \vegetation; soil drainage systems and Constructiondrainage patterns; Inspections
management [alteration of ground |erosion; siltation of |patterns;

level; piling of spoils
on site

water courses; loss
of aesthetic value

Preserve the existing natural vegetation as [Contractor During Number of mature trees |[Regular(monthly)
much as possible Construction|cleared/retained Inspections
Ensure the protection of vegetation using |Contractor During Marks, Fences and flags |Regular (monthly)
any of the following Constructionjaround vegetation to be  |Inspections
methods: mark, flag or fence areas of preserved; storage of

vegetation to be preserved; designate spoils away from

limits of root systems (tree drip line); and \vegetation

locate construction traffic routes, spoil

piles etc away from existing vegetation

\Where possible, commence Contractor During Commenced landscaping [Regular (monthly)

superstructures are erected,
landscaping activities
as

Construction

works

Inspections
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soon
Set out a plan for re-vegetation of Contractor During Revegetation  plan Once towards Project
disturbed areas, Constructiondisturbed areas completion
for
Prioritize indigenous trees and shrubs in  [Contractor During Species of trees proposed jpnce-Upon

the choice of plants

Construction

for revegetation

preparation of
revegetation plan

Source Of Potential Controls Responsibility Timing Performance Indicator Monitoring
Impact Impact Requirement
Air pollution, Earthworks;  [local air Sprinkle water on work areas, and Contractor During Dust levels at the site |[Regular (weekly)
particle and dust  vehicle pollution by dust and materials heaps to minimize construction jand inspections; sprinkling
emissions movements; exhaust fumes; dust emissions; accesses records
transportation  potential respiratory [Minimize exposed areas through the  [Contractor  |During Disturbance Regular
of materials andjilinesses among schedule of construction construction outside inspections
Wwastes; running impacted neighbors [activities to enable dust control active work areas (weekly)
of engines and Utilize vegetation, mulching, sprinkling (Contractor  [During Stabilized Regular
motors and stone/gravel layering construction sectionsat  |inspections
to quickly stabilize exposed soil construction  site  |(weekly)
and accesses
Identify and entrances/exits Contractor During Stabilized site  [Regular
stabilize primary  |prior construction entrance/exit inspections
commencement of [to (weekly)
construction;
Direct construction vehicular traffic to  (Contractor During Existence of Regular
stabilized roadways construction stabilized inspections
roadway; Use of (weekly)

stabilized roadways by
construction
traffic
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on site; and

construction

methods in
use

Maintain equipment and machinery |Contractor During opacity of exhaust Quarterly inspection of
to manufacturers’ specifications by construction gases from vehicles; |maintenance
regular servicing to maintain efficiency Regular maintenance |[records
in combustion and reduce carbon of vehicles; vehicle
emissions; maintenance

schedule
Use environmentally friendly fuels such (Contractor During Type of fuel inuse  |Quarterly in section of
as low Sulphur diesel; construction maintenance

records

Minimize the period for machinery Contractor During Existing Quarterly inspection of
idling construction practices  |maintenance

and records

awareness of

operators about

machinery idling
Ensure that no burning of waste is done |Contractor During \Waste Disposal \Weekly inspection of

practices

Provide appropriate Personnel Protective

Contractor

During

Existence and usage

\Weekly inspection of

Equipment such as dust construction |of usage of PPE
masks to site workers. PPE
Source Of Potential Controls Responsibility [Timing Performance Monitoring
Impact Impact Indicator Requirement
Energy Use of fossil  |Increased demand  |[Ensure the use of rated equipment in Contractor During Rating One-time inspection of
demandand usage |[fuel- on fossil fuel and  |welding and related works; Construction(cards/plaqueon existence of rating cards on
ran electricity to run equipment equipment
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and/or equipment Maintain equipment and machinery |Contractor During Established Quarterly review of
electricity-ran to manufacturers’ Constructionmaintenance maintenance records for
equipment in specifications by regular servicing to schedules for adherence to
construction maintain efficiency in combustion and equipment inuse  schedules
works reduce carbon emissions
Use environmentally friendly fuels such (Contractor During Type of fuel in use [Quarterly review of
as low Sulphur diesel; Constructionjon equipment the fuel type in use
Minimize the period for machinery Contractor During Existing practices  |Visual observation of
idling to save on fuel Constructionfand awareness of  |practices in weekly
operators about inspections
machinery idling
Specify and procure the most energy Contractor During List of requirements |Inspection of
efficient plant options fit for Constructionffor each Equipment against
purpose and avoid use of plant with type of equipment  specifications
unnecessary and excess capacity
Noise and Nuisance to Potential to cause  |Install portable hoods to shield Contractor During Presence of |monthly inspection of
vibrations surrounding  Physical injury, compressors and other small stationary Constructionjnoise attenuation  equipment features and
management communities  |damage to equipment where necessary features on state
equipment
property; Endeavour to use equipment installed with noise |Contractor During Presence of noise Monthly inspection
environmental [abatement devices as much as practicable; Construction jattenuation features |of
pollution on equipment Equipment features
and state;
Reduce idling time on trucks and other noisy Contractor During awareness of quarterly
equipment Construction joperators about noise
machinery idling measurements at
point sources
Encourage drivers to turn off vehicle engines Contractor During Switch off quarterly
when not in use and Construction machinery noise
avoid unnecessary hooting/revving of engines; when not in use measurements
Provide personal protective equipment such as |Contractor During Existence and usage |Weekly inspection of
ear muffs to Construction |of usage of PPE
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workers at the site as necessary; and

PPE

No works shall

Carry out construction work during the day only.

Contractor

During

Construction

Defined construction
hours of between

temporary holding ponds
to allow sedimentation before release in to the
environment; and

Construction

for holding
construction
wastewater

be carried out on Sundays 7amand 6pm
Source Of Potential Controls Responsibility [Timing Performance Monitoring
Impact Impact Indicator Requirement
Increased Construction |Increased Close water taps when not in use. Repair Contractor During
Water demand and |water needs; [ demand broken pipes Construction
usage generation of  |In the project |[Ensure that water is used efficiently by Contractor During Instituted measures [Continuous review of
wastewater aréa, avoiding extravagant water Constructionffor efficiency in Usage and water
during _ contamination yse and wastage; consumption requirements
construction  |of surface and Monitor water consumption and maintain Contractor During Installed Monthly inspection
works ground water records; Constructioniconsumption of records
resources meter(s); records of
deliveries by
bowsers
Harvest storm water wherever possible to Contractor During \Water harvesting |Quarterly review of
supplement other Constructionfinfrastructure at the \water harvesting
sources of water; site opportunities
Channel construction wastewater into Contractor During Presence of a sump [Visual observation in

weekly review of
effectiveness of the
sump
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Recycle and reuse construction wastewater Contractor During Evidence of Monthly review of
wherever possible Constructionfrecycling of opportunities for reuse
wastewater at the  |or used of recycled water
site
Soil erosion [Excavation for (Compaction of [Salvage, stockpile and ensure re-use of native (Contractor [During Preservation and re [Visual observation in
foundations;  [soil by vehicles topsoil during re-vegetation activities in Constructionjuse of top soil at the quarterly inspection of
leveling of the [leading to loss (disturbed areas site soil management
site; of soil structure practices
compaction of jand increased |gentify fertile soil borrow-pits as close as Contractor [During Nearness of One-time inspection of
the soil by~ susceptibility to |yqsibje to the project Constructionfidentified identified borrow pit
construction  erosion; site: borrow pits
vehiclesand  depletion of  |Enq e revegetation of disturbed areas as soon [Contractor |During Time lag between  Visual observation in
machinery;  fertile top soil atlag nossiple to Construction|disturbance actions |monthly inspection of
storageand  fthessite;  |orevent soil erosion; and revegetation factivities and program of
handling of contamination works
hazardous of soil . _ - . . —
materials reSOUrces Ensure that construction vehicles use Contractor During Established Visual observation in
and wastes at  ffrom spillages p_redetermined tracks at the _ Constructiontracks/paths V\_/eekly inspection of the
the site and leakages of site to reduce ground compaction; for use by site for extent of
hazardous construction vehiclesicompaction outside
materials and
wastes; erosion

and established tracks
sedimentation
of surface Utilize vegetation, mulching, sprinkling and  (Contractor During Stabilized sections at|Visual observation in
water stone/gravel layering to quickly stabilize Construction|Construction site andmonthly inspection of accesses
resources exposed soil Utilize vegetation, mulching, accesses

sprinkling and stone/gravel layering to quickly

stabilize exposed soil
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a predetermined area such as a temporary
holding pond where sedimentation can

take place and reduce the amount of soil carried
away in wastewater;

Construction

for
holding construction
wastewater

Identify and stabilize primary Contractor During Stabilized site [Visual observation in
entrances/exits prior to Constructiongentrance/exit monthly inspection of entry/exit
commencement of construction for

effectiveness of

stabilization
Construction wastewater shall be channeled to [Contractor During Presence of a sump [Visual observation in

weekly inspection of
use and effectiveness of the
sump

Oils, fuels, paints and any hazardous materials |Contractor During Storage of hazardous Visual observation in
to be stored in accordance with their respective Constructionichemicals and weekly inspection of storage
MSDS’s, and in such a manner to avoid wastes in bunded  |practices and evidence of
spillages or leakages. Bund walls should be areas leakage/spillage
constructed around these substances’ storage
area so as to enable containment in the event of
spillage or leakage
Implement erosion and sedimentation controls |Contractor During Use of silt traps |Monthly inspection of
and ensure proper disposal of liquid waste Constructionjon potential erosion ffectiveness of silt traps
channels
Traffic Construction  |Accidents Contractor shall ensure that construction traffic (Contractor During Delivery times for  |Review of delivery
management vehicles Involving the |movement does not coincide with the known Constructionmaterials records for delivery times
movements in surrounding  frush hours in the project area, and that speed and carting of
the project area [community; |and loading limits are observed wastes; established
nuisancefrom speed limits
snarl ups
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Develop a traffic management plan to ensure
that site vehicles do

not interfere with the regular traffic on the
access roads, or pose safety hazards to site
workers or the general public

Contractor

During
Construction

Established
Traffic
management plan

Monthly review of

management
plan

Set up traffic control/warning signs along the
access road near the

site entrance informing other motorists of
potential hazards of construction vehicles

Contractor

During
Construction

Erected warning
signage at
critical areas

\Visual observation in

turning
Source Of Potential Controls Responsibility [Timing Performance Monitoring
Impact Impact Indicator Requirement
Oil leakages |Construction  [Soil,  water [Proper storage, handling and disposal of new |Contractor During Vehicle maintenance [Daily inspection
and Spills onMachinery pollution oil and used oil and related wastes construction schedule
the _ Maintain construction machinery and Contractor During 'Vehicle maintenance [Routine maintenance
environment equipment to avoid leaks construction [schedule
Maintenance of construction vehicles to be Contractor During 'Vehicle maintenance [Routine maintenance
carried out in the contractor’s yard (off the site) construction [schedule
Provide oil interceptors along the drains Contractor During 'Vehicle maintenance [Routine maintenance
leading from service bays construction schedule
Solid Waste [Demolition Generation of |ldentify a temporary holding area for Contractor During Identified area for  \Weekly inspection of
management works for construction  demolition and construction wastes; Constructionjstorage housekeeping
existing wastes that of wastes

structures; Use
of materials in
construction;
rejection of
defective
construction
materials;
packaging of
materials

cause
environmental
pollution,
nuisance and
breeding
grounds for
vermin

Recycle and re-use demolition and construction
waste as much as possible;

Contractor

During
Construction

Amount of recycled
wastes at the site

Monthly review of
records on quantities of
recycled materials

Ensure that all non-recyclable/reusable wastes
are cleared from site at the earliest opportunity
to avoid pile-up;

Contractor

During
Construction

Existent plans for
off-site
disposal of wastes

\Weekly review of waste
Management practices

/Avoid mixing excess concrete if possible.
Discard excess concrete in a designated area;

Contractor

During
Construction

Amount of concrete
that
is disposed as waste

Review of quantities
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construction material requirements are
carefully budgeted to avoid leftovers;

Construction

management plans

\Washing of concrete-coated Contractor During Designated wash ~ |Weekly review ofusage
\vehicles/equipment off-site or in a Constructionfarea; an existent of wash area and maintenance
Designated area. The concrete wash area will concrete washout pit of washout pit
be at least 50maway from storm drain inlets or at the site

open drainage facilities. Runoff from onsite

concrete wash area shall be contained in a

temporary pit where concrete can set;

Surface runoff within the site to be diverted in |Contractor During Installed sediment  [Monthly review of
order to avoid Constructioniraps; lined drain for effectiveness of the site
flushing away soil and other material. Sediment channeling of runoff |drainage

traps to also be installed to remove sediments

before discharge of the runoff from the site;

Establish measures to ensure that Contractor During Existent stock Quarterly review of

inventories to

practices at the
construction site;
unsafe acts by
construction
workers

accident response.

Source Of Potential Controls Responsibility [Timing Performance Monitoring

Impact Impact Indicator Requirement
Health and |Use of hand toolsPhysical All workers will be sensitized before Contractor During Level of compliance [Routine inspection
safety of [and machinery injinjuriesto  |construction begins, on how to control Constructionwith
workers construction; \Workers accidents related to construction. OSHA provisions

construction and/or the Project

\vehicle public; manager

movements; damage to  |A comprehensive contingency plan will be

housekeeping  [property prepared before. Construction begins, on

Keep record of the public emergency service
telephone numbers
including: Fire brigade, Ambulance.

Accordingly, adherence to safety procedures
will be enforced.

Provide first aid kits at strategic places in the

site.
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IAll workers to wear protective gear during
construction e.g. helmets.

Provide clean water and food to the workers.

Construction work will be limited to daytime
only.

\Workers to be adequately insured against
accidents. Ensure that the workers are
registered with NHIF and NSSF and remits
appropriate fee

Develop and implement a detailed and site-
specific Emergency Response Plan

Provide adequate sanitary facilities on site; and

Provide for First Aid facilities as per the
OSHA, 2007, and ensure

that workers are trained on emergency response
such as first aid skills;

Source Of Potential Controls Responsibility [Timing Performance Monitoring

Impact Impact Indicator Requirement
Raw Extraction of lenvironmental [Source construction materials such as sand, Contractor During Available permits forAnnual check of the
materials raw materials |degradation at |ballast ,quarry stones, and hard core from Constructionjmaterials sites licensing status of
extraction and [such as sand, [quarry sites  [registered and approved quarries and sand materials sources
use in masonry stones, mining firms;
construction  ballast Implement stringent inventory management  (Contractor During existent stock quarterly review of

mechanisms and only order for materials after
a fairly accurate estimation of actual
construction requirements; and

Construction

Mmanagement plans

procurement plans for
materials
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Provision of adequate sanitary facilities for the
workers during construction and tenants during
the operation phase of the facility.

Proper decommissioning of the sanitary
facilities shall be carried out once construction
is complete. Sanitary facilities shall be kept
clean always.

Ensure regular maintenance of foul water
drainage works at the premises to prevent
clogging and forestall breakdowns.

/All drain pipes are heavy duty PVC pipe tube
encased in concrete surround. All manholes
should have heavy-duty covers set and double
sealed airtight as approved by specialists.

operation

Manufacture building elements off-site where Contractor During Existing Quarterly review of
possible, and deliver to site. Constructionarrangements for  opportunities for off-site
offsite preparation of|manufacture of
building elements  |elements
Increase \Workers at the [Soil and water [Connecting and channeling all liquid/effluent |Contractor During
Generation of site pollution wastes to the existing sewerage system. construction
\Waste Water and
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Source Of Potential |Controls Responsibility [Timing Performance Monitoring
Impact Impact Indicator Requirement
Surface Run-off [Rain water Flooding [Semi permeable materials will be used for Contractor  |During Clean and Routine inspection
and Storm Water and construction of pavements. and construction and |unclogged
Drainage accidents proponent operation drainage

After completion of construction, the proponent
shall embark on comprehensive landscaping.
Drainage channels shall be covered; say with
gratings, to avoid occurrence of accidents and
entry of dirt. Construct gently sloping drains to
convey water at non- erosive speed directing the
storm water to the main drainage system in the
area.
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Fire
Outbreak
Risks
Occurrence,
Response and
Safety

/Any source that

may ignite fire
or cause fire

Destruction
of
properties,
loss of
lives

Post “No smoking signs” where flammable
materials
are stored.

Hire competent and properly authorized
electrical contractor to do the electrical works.
Train staff on the use of the available
firefighting equipment. At least one person
trained on handling firefighting equipment
should be available through-out the construction
phase of the project.

Conduct regular firefighting drills within the
site.

Develop and post at the site fire emergency and
evacuation procedures.

Provide adequate number of appropriate
firefighting equipment at accessible strategic
places within the property.

Organize for inspection and maintenance of fire
equipment at least once in a period of six
months.

Maintain on site telephone contacts for fire
brigade, G4S fire brigade and St. Johns
ambulance service provider.

Contractor
and
proponent

During
construction
and operation

No fire outbreaks

Routine
inspection
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Emergency and |Workersand [Spread of [To minimize project effects on local social set |Contractor  |During Scheduled
spread of social [tentants HIV and |up, the proponent will; and construction review
vice security proponent and operation

risks The contractor shall ensure that there is

adequate street lighting and a security guard
within the site to help curbwith issues that may
arise from theft. Also installing 24hr operating
CCTV surveillance, which will be monitored
regularly.

It is recommended that the contractor employs
workers from the immediate area where
possible to avoid social conflict

Conduct periodic sensitization forums for
employees on ethics, morals, general good
behavior and the need for the project to co-exist
with the neighbors.

Offer awareness, guidance and counselling on
HIV/AIDS and other STDs to employees;
Provide safety tools such as condoms to
employees

Ensure enforcement of relevant legal policy on
sexual harassment and abuse of office.
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Operation Phase Environmental Management Plan
Table 8. 2: Environmental management and monitoring plan during Operation phase

Source Of Impact Potential Impact|Controls Responsibility [Timing Performance Monitoring
Indicator Requirement
Noise Use of the standby Noise nuisance |Ensure that noise abatement devices [Proponent Operation |Noise levels from the |Annual noise
management [power generator during are Phase standby measurements
grid-power outages installed and maintained for the
standby generator for power supply generator when in use
Energy Use of electrical Increased Encourage members to conserve Proponent Operation |Instituted awareness  |Annual audit
resource appliances; lighting demand energy through awareness programs Phase /And conservation
management within the on grid energy program
development suppl —— — - -
P PPl Install and maintain energy efficient |[Proponent Operation |Installed energy Annual audit
appliances e.g., indoor lights and Phase Efficient lighting
outdoor security lights; and
Continually seek avenues for energy [Proponent Operation |Other energy-saving |Annual audit
conservation as international  best Phase measures instituted
practices evolve
\Water Usage of water by Increased water |Incorporate water accounting system|Proponent During Installed water meters |Annual EA
resource \Workers demand; sand Operation
management metering for all areas;
increased Encourage members to conserve Proponent During Instituted awareness  |Annual EA
generation of  \water through awareness programs; Operation
wastewater programs
Install and maintain low volume Proponent During Installed low-volume |Annual EA
fixtures in toilets, baths and other Operation [fixtures
wet areas;
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Use harvested storm water in Proponent During Use  of Annual EA
cleaning Operation harvested
and irrigation of lawns; and Storm water around the
compound
Continually seek new avenues for [Proponent During  [other conservation
water Operation |measures institute
conservation  as
International  best
practices evolve.
Source Of Impact Potential Impact |Controls Responsibility[Timing  [Performance Monitoring
Indicator Requirement
\Waste Occupation of the Generation ofiPursue waste minimization at Proponent  |Operation [Implemented Annual
management |housing by the wastes; source principles e.g., zero phase measures environmental audit
tenants; environmental generation, reduction, re- use for reuse/recycling
consumption/use of pollution and and/or recycling; at household level
materials creation of health
and safety hazards _ i i i
from Provide mechanisms to segregate |[Proponent  |Operation [Established Annual
mismanagement  |Wastes phase mechanisms that environmental audit
of wastes at source, ensure that all wastes are allow segregation;
stored temporarily at the Contracted waste
designated common collection handler; waste
area, and that they are regularly collection schedule
carried away for disposal in
designated areas; and
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brake pads, metal objects, plastics
should be disposed off
appropriately through a licensed
waste recycler

allow segregation;
Contracted waste
handler; waste
collection schedule

Ensure regular inspection Proponent  |Operation [Maintenance/inspecti /Annual

and phase on environmental audit

maintenance of foul water drainage schedule;Blockage

works and storm water drainage incidences

works at the premises to prevent

clogging, and fore- stall

breakdowns.

\Waste water to be direct to sewer [Proponent  |Operation [Maintenance/inspecti|[Waste water

line.Ensure there is no blockages Phase on schedule; analysis

or leakages Blockage incidences |Obtain discharge

license from NEMA

Proponent  [Operation [Established Routine

Solid waste from garage including Phase mechanisms that inspection

Annual environmental
Audit
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Source Of Impact

Potential Impact

Controls

Responsibility

Timing

Performance
Indicator

Monitoring
Requirement

Fire hazards

Pyrolysis QOil Storage
Human Error
Hot surfaces

Destruction of]
properties, loss of
life

Post “No smoking signs” where
flammable materials are stored.

Hire competent and properly
authorized electrical contractor to
do the electrical works repair
works.

Train staff and tenants on the use
of the available firefighting
equipment. At least one person
trained on handling firefighting
equipment should be available
through-out the operation phase of
the project.

Proponent

Operation
phase

Routine
inspection

Annual environmental
audit
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Conduct regular firefighting drills
within the site.

Develop and post at the building
fire emergency and evacuation
procedures.

Provide adequate number of
appropriate firefighting equipment
at accessible strategic places
withinthe building.

Organize for inspection and
maintenance of fire equipment at
least once in a period of six
months.

Maintain on site telephone contacts
for county fire brigade, and
emergency service providers.
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Security Bulgerly, Theft cases, Loss of Guarding of the property by Proponent Operation Routine
domestic violence property, reputable security firm. inspection
loss of life

Contractor Phase
No outsiders should access the
property without permission.
Partnership with the neighbours to
promote security in the area

Install CCTV cameras in general
areas to monitor  suspicious
activities.

Report any security incidences tg
police.

Traffic flow IAdequate road warning signsto  [Proponent Operation Routine
traffic regulations, Erect speed inspection
pumps. Contractor Phase

Liaise closely with other
development partners and
government and county’s
Departments to upgradethe
existing road networks.

Main Entrance and exit to the
building should be separate to
avoid congestion,

A traffic marshal to control

traffic in the morning and
evening especially due to school
going children.
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Table 8. 3: Occupational Health and Safety Matrix for the proposed project during construction and operational phase

Occupational Health and Safety Matrix for the proposed project during construction and operational phase

Key Issues

Mitigation Measure

Responsibility

Time Frame

Cost Ksh.

Registration of]
the premises

Register the premises under the Occupational Health and Safety Act Cap 514,
of the Laws of
Kenya is mandatory

Proponent

One-off

5, 000
Permit license to
determined by

be

DOSHS

General Keep a general register of all workers within the facility as stipulated in Sec  |Proponent, contractor |Construction 500
register 62 (1) of the

Occupational Health and Safety Act
Incidents and [Report any incidents and accidents using prescribed forms obtainable from theSite Safety Officer Continuous 500/month
accidents Occupational

Health and Safety Office

Conduct regular safety education and training Site Safety Officer Quarterly 4,000

Prepare a contingency plan for emergency response before the start of the Site Safety Officer One-off 10,000

project.
Insurance Insure the premises as per statutory requirements (third party and workman’s [Proponent and |Annually

compensation) all

occupants

Safety healthy |Develop, document and display prominently an appropriate Safety and Site Safety Officer One-off 2,000
environment |Healthy Environment
(SHE) policy [policy
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Sanitary Provide suitable, efficient, clean, well-lit and adequate sanitary amenities at One-off 50,000
conveniences (the site taking care of
gender division
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Machinery/eq [Ensure that machinery, equipment, PPE, appliances and tools to be used One-off -
u comply with the
ipment safety |prescribed safety and health standards and be appropriately installed,

maintained and safeguarded Contractor,proponent
Storage of Ensure that materials are stored or stacked in such manner as to ensure their [and all occupants Continuous -
materials stability and

prevent any fall or collapse
Safe of Al floors, steps, stairs and lift of the premises must be of sound construction Continuous -
accessin and be properly
the maintained
buildings

Occupational Health and Safety Matrix for the proposed project during construction and operational phase

through
circulation of fresh air

Key Issues  |Mitigation Measure Responsibility Time Frame Cost Ksh.
Emergency  |Design suitable documented emergency preparedness and evacuation procedures for  [Site Safety Officer One-off 1,000
preparedness |lemergencies
and evacuation
procedures
First Aid on site a stocked first aid box which is easily available and accessible Site Safety Officer One-off 2, 000/kit
Fire protection|Regularly inspect and service fire-fighting equipment by a reputable service provider and [Site Safety Officer Every 3 months 5,000
maintain inspection records
PProminently display signs such as “NO SMOKING” at the site especially in parts where |Site Safety Officer One-off 500
inflammable materials are stored
Ventilation  |Provide adequate space within the premises to allow for adequate natural ventilation Contractor, occupants One-off -
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Lighting Provide adequate artificial or natural lighting in all parts of the premises where persons  |Contractor, all occupants |One-off -
are working
or passing
Electrical Do not overload circuits Proponent and Continuous -
fet —— - — - — Contractor,
sarety Clearly mark distribution board switches to indicate respective circuits and pumps ontracto One-off -
Ensure that no live electrical wires are exposed Continuous
Earth all electrical equipment One-off 5,000
Diseases Provide complete refuse collection and handling service Continuous 5,000
Security Fence the site and employ security personnel operating 24 hours Continuous 50,000
Install security alarms and/or surveillance systems.
Decommissioning Phase Environmental Management Plan
Table 8. 4 Decommissioning Phase Environmental Management Plan
Note: An environmental Audit should be undertaken and submitted to NEMA prior to decommissioning the project.
Environmental/ Proposed Mitigation Measures Responsibility Monitoring Recommended
Social frequency of
Impact monitoring
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Demolition of existing/Apply for demolition permit from relevant authorities before

structures

commencing the demolition
Engage a registered contractor to carry out the demolition
Provide workers with Personal Protective Equipment (PPEs)

The demolition exercise to be limited at day time only

Comply with EMCA (Noise and excessive vibration.

Project proponent

Contractor NEMA inspectors

Inspection

Daily during the
demolition process

Air pollution

Dust suppression with water sprays on dusty areas

Careful screening of construction site to contain and arrest
construction related dust

Ensure demolition machinery and equipment are well maintained to
reduce exhaust gas emission

Proponent
Contractor NEMA inspectors

Inspection

Routine maintenance

Daily

Noise pollution

Demolition activities to be restricted to daytime i.e. 8am to 5pm

Use of Suppressors on noisy equipment or use of noise shields for
instance corrugated iron sheet structures

\Workers in the vicinity or involved in high level noise to
wearrespective safety & protective gear.

Comply with EMCA (Noise and excessive vibration pollution
control) Regulations 2009

Proponent Contractor
\Workers
NEMA inspectors

Inspection

Observation

Routine maintenance

Random
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Safety of workers

All workers will be sensitized before demolition begins, on
how to control accidents related to construction.

Accordingly, adherence to safety procedures will be enforced.

All workers will be adequately insured against accidents.

\Workers Proponent
NEMA inspectors

activities checks

Solid and liquid
waste

Ensure proper solid waste disposal and collection facilities

Refuse collection vehicles will be covered to prevent scatter of
wastesby wind.

Demolition wastes to be collected by a licensed operator to
avoid illegalfinal dumping at unauthorized sites.

Contractor Proponent NEMA
inspectors

Registered/licensed waste
management company

Routine Activities
checks

Daily
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All persons involved in refuse collection shall be in full
protectiveattire

Re-vegetation and
comprehensive
landscaping

Implement an appropriate re-vegetation programme to restore the site
toits original status

During the re-vegetation period, appropriate surface water run off
controls will be taken to prevent surface erosion;

Monitoring and inspection of the area for indications of erosion will be|
conducted and appropriate measures taken to correct any occurrences;

Fencing and signs restricting access will be posted to minimize
disturbance to newly-vegetated areas;

Contractor Proponent

Inspection

Random
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CHAPTER NINE: SITE SAFETY MEASURES

9.1. Project Employee Responsibilities

The safe, efficient, and sustainable operation of a pyrolysis plant requires a well-organized workforce with clearly
defined roles and responsibilities. The following table outlines the key personnel, their designations, and

responsibilities for the proposed Kisaju pyrolysis plant:
Project Manager

Must lead project team by setting an example for safety awareness as well as developing, communicating and
supervising the safety program. The project manager must enforce and set the tone for all safety related issues during
and prior to the planning of each project phase. They must provide leadership and show commitment to a safe and
healthy environment. Responsibilities shall include reviewing inspection reports, safety meeting reports and
addressing health and safety issues on the jobsite. Overall management of the pyrolysis plant. He/ she needs to ensures
compliance with environmental and safety regulations, oversees production efficiency and operational planning and
liaises with government authorities and stakeholders.

Project Engineer

The Project Engineer plays a critical role in ensuring the technical efficiency, safety, and reliability of pyrolysis
plant operations. This position bridges the gap between design, construction, operation, and maintenance, and
ensures the plant meets production, safety, and environmental standards. The engeneer will also ensure strict
adherence to occupational health and safety standards (OSHA and EMCA), implementing emission control, noise
reduction, and waste management measures as per the EMP and monitor potential risks such as fire, explosion,

and gas leaks, and coordinate mitigation measures with the safety officer.

Site Safety Representative
He/ she will act as the designated safety manager and will inspect the jobsite weekly, conducting safety inspections.

Responsibilities include providing education and training opportunities to all employees, conducting safety audits,
discussing & providing weekly tool box topics, developing an emergency action plan and procedures, reviewing
all safety programs and safety data sheets (SDS), scheduling Pre-Task planning meetings & overseeing

implementation, issuing violation notices, issuing corrective action reports.

9.2. Project Safety Orientation

Each employee working on the site are required to complete the Employee Safety Orientation. This must be
complete within one week of any employee beginning work on site.

9.3. Jobsite Inspections
> Site Safety Representative will conduct weekly site inspections, and review all safety documents (pre-task

plan, crane plan, etc.).

» Contractors shall perform daily safety inspections of their work area and equipment per OSHA, 2007
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requirements.

> After inspecting a job site/work area, the site safety representative and superintendent will identify and
evaluate all potential hazards for: a. Possibility for severe injury. b. Probability of accident occurrence.

» This site safety representative will also consider the skill and knowledge level demonstrated by exposed
workers.

» This site safety representative shall then take the following actions: a. Discuss all hazards with the
necessary parties. b. Explain appropriate recommendations and

» Precautions. c. Assist with any necessary training (i.e. provide appropriate Tool Box Talks), in accordance
with the level of hazard. d. Issue citations & corrective actions.

» Records shall be maintained for all recommendations, precautions, and training for each hazard identified.

» Allincidents, regardless of severity, will be discussed at the next project safety meeting, with an emphasis
on eliminating future occurrences

» Emergency Procedures, Investigation, and Reporting

» Contractors/employees shall report all work related injuries, illnesses, first aid cases, near misses, property
damage, and environmental incidents such as a spill or release of hazardous materials, regardless of
severity, immediately to the Project Superintendent and Safety Manager.

» The contractor shall investigate all incidents and forward copies of the incident report to the Safety
Manager within 4 hours of the incident. An incident report must be provided for: near misses, first aid,
recordable injuries, third party property damage orpersonal injury, and builders risk claims.

» Corrective actions will be implemented and any worker compensation or liability claims shall be reported
to project manager.

» Follow-up information on personal injuries (doctor's reports, insurance or worker's compensation reports

etc.), shall be forwarded to the Safety Manager within a reasonable time frame.

9.4. Emergency Signals and Procedures
» Serious Emergency - A single long blast from an air horn shall be given by the Project Superintendent in

the event of a serious emergency on the site. These include serious or life threatening injury, severe
weather or other impending natural disaster, or other emergencies not requiring immediate evacuation of
the site. Please discontinue working and report to your foreman. Foremen shall report to the Project
Superintendent for further instructions. Two quick blasts from an air horn shall signal the all clear.

» Evacuation - Three or more long blasts from an air horn shall be given by the Project Superintendent in
the event that total evacuation of the site is necessary. Immediately discontinue working and evacuate to

a safe location (designated by project superintendent). Foremen shall account for all workers in their
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» crew and shall report to the Project Superintendent. The Superintendent shall instruct the foremen
according to circumstances to remain at the gathering location or retreat to a safer distance. Two quick

blasts from an air horn shall signal the all clear.

9.5. Fire Prevention Program
» There should be a programme committed to minimizing the threat of fire to employees,visitors, and
property. It is the responsibility of the contractor to have their own Fire Prevention Program (FPP) and
to instruct and train all employees in fire prevention andfire response.

» When Cutting, Welding, and Open Flame Work are performed, the contractor shall at minimum ensure
the following:

a) All cutting and welding equipment is inspected and operated by competent, trained personnel.

b) No cutting or welding shall take place on metal walls, ceilings, or roofs built of combustible
sandwich-type panel construction or having combustible covering.

c) A fire extinguisher shall be located within 10° of all cutting, welding, or otherhot work.

d) Proper PPE must be utilized.
> All combustible materials must be properly secured and stored outdoors.

» Smoking is prohibited at the site projects.

» The contractor must establish and maintain a means of proper egress, and all exits must bemarked by a
readily visible sign.

» Fire Extinguishers must comply with the following: a. readily available every 3,000sf. b. Require
guarterly inspection tag. Any defective device must be removed from service immediately. c. Shall be
located & labeled so it can be readily seen and accessible along normal paths of travel. In multi-story

buildings, at least one extinguisher must be adjacent toa stairway.

9.6. Hazard Communication Program
1. Hazard Determination
a. SDS supplied by the contractors and manufacturers shall be utilized in identifying hazardous materials.

b. Subcontractors must submit all appropriate MSDS documentation to project manager office prior to beginning work
on project site.

2. Labeling

a. All containers on the jobsite shall be properly labeled by the responsible contractor.
b. All labels shall clearly indicate: 1. Identity 2. Hazard 3. Precautionary Statement 4. Name and address of
responsible party

3. Safety Data Sheets (SDS)

a. SDS for all hazardous chemicals to which employees may be exposed will be kept at the corporate office and
the jobsite field office.

b. SDS will be available for review to all workers and employees.
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C. Notification of new or revised MSDS shall be posted

4. Employee Information

a. All known hazardous substances present on the site and location of SDS shall be disclosed to the workers inthe
mandatory Project Safety Orientation.

b. When workers are required to perform work in areas known to contain hazardous materials, it is the
subcontractor’s responsibility to identify: 1. Specific chemical hazards. 2. Protection/safety measures the employee
is required to take to lessen risks. 3. Potential hazard reduction measures c¢. The main contractor will work with the
subcontractor to the greatest extent feasible to limit exposure to the hazard(s).

5. Training

a. Employers must provide employees with effective information and training on hazardous chemicals in their work
area, and whenever a new hazardous chemical is introduced. b.

Employees are required to wear and have appropriate training on PPE associated with each hazardous chemical being
used.

9.7. General Safety
9.8.1. Personal Protective Equipment (PPE)

» All personal protective equipment shall be provided by contractors prior to the start of job.

A\

Personal protective equipment including hard hats, safety glasses, work boots and high visibility
shirts must be worn 100% of the time.

Proper work attire.
Fall protection is required for all trades when working at heights of 6’ or more.
Protective gloves or clothing shall be worn when required to protect against a hazard.

A face shield or safety goggles are required when cutting, grinding, welding or power washing.

vV V VYV V V

Hearing protection is required when working in areas where noise levels exceed 85 decibels, or normal
conversation cannot be conducted, or when the area is posted as a noise hazard.

» Dust masks or respirators shall be worn in all dusty environments. Pulmonary function testing, fit testsand
written respiratory programs are required for respirator use.

» All personal protective equipment must be inspected daily as per OSHA, 2007 standards.

9.8.2. Moving Equipment
» All operating equipment shall be equipped with rollover guards per OSHA 2007 standards.

» Operating equipment shall be equipped with an audible notification, strobes and/orbeacons per

manufacturer’s requirements.
» Aspotter is required whenever a vehicle has a restricted view while operating on site.

» Properly set-up barricades or traffic control zones when operating equipment near public roadways. When
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construction activities are at a peak level, the use of a spotter/traffic controller is permitted to help direct
and control traffic.

» Contractor/Sub-contractors is required to conduct daily inspections of all equipment.

» Employees assigned to traffic control duties must wear high visibility clothing per OSHA 2007 standards.

9.8.3. Excavating/ Site Utilities
1. The competent person must inspect the excavation:
a) Daily before work activities commences.
b) After a heavy rainfall.
C) At depths greater than 4> for oxygen deficiencies or hazardous atmospheres.
d) For failures of protective systems, equipment and adjacent structures.
2. Miss Dig must be contacted prior to starting any excavating.

3. When working in a trench 4 feet or more in depth, proper sloping, shoring, or other cave-in protection
methods shall be utilized.

4. Ladders shall be provided at least every 25 feet for access to trenches exceeding 4 feet indepth.
5. Material and spoil piles shall be kept a minimum of 2 feet away from the edge of a trench.

6. All open holes, trenches, and excavations shall be barricaded and clearly marked to alertthe public and other
workers in the area.

7. Excavations and trenches may be confined spaces where air monitoring could be required.

8. All vehicles hauling soil from site must pull into site and turn around.
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9.8.4. Crane & Rigging Safety
Must be included in a Pre-Task plan.
All operators shall be certified and cards submitted to project supervision before start ofwork.
All cranes are to be inspected on a daily basis.
All cranes must have proof of annual inspection.
Outriggers must be manufactured and be fully extended and on stable ground.
The swing radius of all cranes must be properly barricaded.

Contractor must submit a copy of the crane plan (operation, swing radius, etc.) to superintendent prior tothe
start of the project.

9.8.5. Electrical

» Cords and tools must be inspected on a daily basis. If the insulation or casing of the cord is damaged, or the
ground prong is missing, the cord will be cut by project supervision.

All cords must be 3 prong heavy duty cords and be protected from indoor/ outdoor traffic.
Portable generators must be provided with ground fault circuit interrupters.

Temporary lighting must be protected with safety guards.

YV V VYV V

Stairwells, corridors & work areas shall be properly illuminated with either temporary or permanent
lighting.

9.8.6. Scaffolding Safety

» All scaffolds must be erected and inspected daily by a competent person

» Each work level of the scaffold system shall be full planked and overhang the end supports by a

minimum of 6 inches and a maximum of 12 inches. Planking which does not meet this requirement must

be created

» The scaffold system must have a ladder provided for access. Climbing the bracing is not acceptable

v

YV V V V

unless the system has a built-in ladder for that purpose.

Scaffolding height must never exceed 4 times their minimum base dimension. If this is exceeded, the
scaffold must be tied into the structure.

All working and walking levels must be fully planked and not overloaded.

Planks must be scaffold grade lumber. Cracks shall not penetrate more than 12 inches.

Riding of wheeled scaffolding is prohibited.

The footing or anchorage for scaffolds must be sound, rigid and capable of carrying the maximum

intended load without settling or displacement

9.8.7. Housekeeping
» Contractor/Subcontractors must properly dispose of all waste materials on a daily basis.

» Contractor/Subcontractors must properly store and secure all work material and equipment.
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» Site
» clean up is required on a daily basis.

» Passageways must be kept clear of debris.

9.1 Site Specific Safety RequirementsSite Work
» Employees must wear proper PPE.

» Contactor/Subcontractors must maintain a clear path through the jobsite.

» Storing of materials and goods will be located in a way as to prevent site congestion.

Concrete
> All exposed rebar will be capped, or covered to protect against impalement or injury.

» Employees operating equipment such as vibrators pump nozzles, and/ or buggies will wear appropriate
clothing and PPE, such as boots, eye protection and hearing protection. Long sleeve shirts will be worn
to protect against the exposure of concrete.

» Concrete contractor must appropriately barricade working area during concrete forming and after
concrete has been poured.

» Material used for formwork must be removed and properly disposed of. remove all debris and conduct

a clean-up of the work area daily.

9.8.Sexual Harassment
Discrimination against any employee or applicant on the basis of the person's sex is strictly prohibited. Sexual

harassment is a violation of state law and will not be tolerated. Any unwelcome sexual advances, requests for
sexual favors and other verbal or physical conduct of a sexual nature constitute sexual harassment when:
> Itis stated or implied that submission to such conduct is a term or condition of a person's employment;
or
» Submission to or the rejection of such conduct by a person is used as a basis for any employment
decision affecting such person, such as, but not limited to, pay increases, work assignments, promotions,
performance evaluation, etc. or;
> Such conduct has either the purpose or effect of interfering with a person's work performance or creates

an intimidating, hostile or offensive work environment.

Any employee or applicant who feels that he or she has been subjected to sexual harassment should report any
incidents of sexual harassment to his or her supervisor, or any member of management, without fear of reprisal.
The totality of the circumstances, the nature of the alleged harassment and the context in which the alleged
incidents occurred should be investigated in determining whether alleged conduct constitutes sexual harassment.
Every reasonable effort will be made to maintain confidentiality. Sexual harassment case shall be reported to police

for further investigation and prosecution.
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CHAPTER TEN: CONCLUSION AND RECOMMENDATIONS

10.1. Conclusion
The Environmental Impact Assessment (EIA) for the proposed Pyrolysis Plant has thoroughly examined the

anticipated environmental and social impacts likely to arise during the construction, operation, and
decommissioning phases.

The assessment establishes that the project has significant potential benefits, including waste reduction, energy
recovery, employment creation, and contribution to sustainable waste management. However, several negative
impacts have been identified — notably air emissions, odour nuisance, noise, fire and explosion risks, occupational
health and safety issues, and community concerns.

Importantly, it has been noted that neighboring residents have raised genuine concerns regarding air quality, odour,
noise, and general discomfort emanating from the project activities. These concerns must be addressed
comprehensively immediately to ensure peaceful coexistence between the proponent and the surrounding
community.

The EIA concludes that the project is environmentally and socially acceptable only if all recommended mitigation
and management measures are fully implemented and strictly enforced, and if the relationship between the

proponent and neighboring community is built on transparency, responsiveness, and mutual respect.

10.2. Recommendations

The environmental consultants are confident that every effort will be made by project proponent to accommodate
the mitigation measures recommended during the EIA process on community relations and social responsibility,
the proponent must address all existing complaints raised by neighbours to the letter, ensuring that each concern

is resolved, and documented with feedback provided to the affected parties by

» Establishing a Community Liaison Committee (CLC) comprising representatives from the proponent,
local administration, and neighbouring households, to facilitate regular communication, monitoring, and
conflict resolution.

» A Grievance Redress Mechanism (GRM) must be established to ensure timely, transparent, and fair
handling of all community concerns.

» The proponent must maintain open and honest communication with the community, demonstrate respect

for their health and environment, and operate in a manner that fosters trust and cooperation.

This project is recommended for approval subject to the strict implementation of all mitigation measures and full
resolution of community concerns. The proponent must maintain constructive engagement and mutual

understanding with neighbours throughout the project life cycle
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