OMNICANE ETHANOL PRODUCTION LTD

Installation and Operation of a Distillery and Concentrated Molasses Solids (CMS)
Fertilizer Blending Plant

at Omnicane Sugar Cluster - La Baraque

Environmental Impact Assessment

TABLE of CONTENTS
EXECUTIVE SUMMARY ...ttt ettt sttt ettt bbb £ e Rt e s e e H e b ek eeb £ e b e e Rt ehe e e e b e beebeebe e bt e st e e ennas |
TABLE OF CONTENTS ...ttt sttt ettt e b bbb b £ b e s e e e ek eh e e bt e bt e b £ e b e e heeb b e meen b e nbeab e et e abe et e e st enbennens |
CHAPTER 1: PROJECT BACKGROUND.......ccoititiiiieiee sttt sn bbb nneane b sne s 1
1.1 INTRODUCTION. .. .ottt bttt bbbkt h e b e e e e b s b e e R e R e eh e e b e e st e s b e ne e b e s b eh e e bt e bt e b e e e e neneenn e b 1
1.2  PROJECT RATIONALE ... .ottt bbbkt se bbbttt b e b e e e e n b 1
121  CENTRALISATION OF SUGAR INDUSTRY — DEVELOPMENT OF THE SUGAR CANE CLUSTER ....ccvvtiiiveiiieiinesieeans 2
122 MAAS STRATEGIC ENVIRONMENTAL ASSESSMENT ....utttititiieeaseeiiesassesssiesassesssssssssesssssssssesssssssssessssnesssessssns 3
123 DISTILLERIES IN IMAURITIUS. 1.ttt ittt stttesiee st tee st st teessbee s teeasbee st e s e s ke e e b e et e e nbe e e beaebee e bneebneetes 5
1.3 LEGAL AND INSTITUTIONAL FRAMEWORK .......cooot ittt ettt 5
1.3.1  ENVIRONMENTAL PROTECTION ACT OF 2008.......ccutiiirieiieiieesieesiraeeseeseesteesteeseessessensseessessseeseesnsssnsesssesseenes 5
13.1.1 Emission, Effluent Discharge and N0iSe Standards...........cccocvivrrrieeieierere s 6
1.3.2  MINISTRY OF AGRICULTURE ....ceitttttittiteesteesteesutenteastesssessesstessaessseasssssesssessssensesssesssessssssesssesssesssessssnesssessseenns 6
1.3.3  MINISTRY OF HOUSING & LANDS ... .ccuuiiiiitiiitieitieti ettt stiesteestee e saesee e sbeesbeesbeenbess e steesbeesbeenbeebeaneesneesneenneenes 6
1331 Grand Port Savanne Outling P1anning SChEME ..ot 6
1332 National DevelOpMENt SFAEQY .......ccueiireiiiiieie ettt ettt sttt se b b sae e 7
1.33.21 Policy AG 4: Rationalisation of SUGar MillINg..........ccoeiiiiiiiii s 7
1.3.3.2.2 Policy AG3: Agricultural Land Needed for National StrategiC Projects..........cccvvrereiiininieiineneeecee e 7
1.3.3.2.3 Policy 110: Storage of Hazardous SUDSIANCES...........coiiiiiiiieeee e 7
1.33.24 Policy I5: INAUSEFial WASEE PrOCESSING .....eiviiterieieieiieie sttt sttt sttt st b et ne e e e enesteseeean 7
1.34 MINISTRY OF LABOUR, INDUSTRIAL RELATIONS AND EMPLOYMENT s+++rsrrererrrrrrrrnn e, 7
1.35 MAURICE ILE DURABLE PROJECT ([\/“D) ......................................................................................................... 7
CHAPTER 2: PROJECT PROMOTERS & ORGANISATION ....cooiiiiiiiiiet e 8
2.1 PROMOTERS ...t et bt bbbt a s e e e b b e e Rt e Rt e Rt b b e e e b e e e e bt e bt e bt e bt e st e s b e e e nn e b nne s 8
2.1 1 OMNICANE LTD ..ttt ettt e bbbt b bbb £ e b e e s e sb e nb e bt ekt eb e ek e e e enb et e b e nbeebentis 9
2.1.2 GROUPE ROLAND IMAUREL LTEE ++rerererrtrtttumtntuiuntnintniststrtsiststinssass sttt 9
2.1.3  ALCOGROUP SA ..ottt ettt ekttt ekt e bt ekt b e e h et e he e eb e £ b £ 2R b e 2R b e e h b2 eE e e e b e e be e Re oAbt e he e eRe e eRe e beenbeenbeerbenree s 9
2.1.3  STATE TRADING CORPORATION (STC) .uiitiitiiiiieieitesie st stestesteesae e stestestesteesaesaessesbestesbestesssasaensesaeseessesseanens 10
2.1.4  ISLAND RENEWABLE FERTILIZERS LTD. ..utiiitiiiiiiiiiiii sttt sttt ettt ettt e b et aennee et 10
2.1.5  AIRLIQUIDE/ GAZ CARBONIQUE LTD. ..itiiiitiiiitii ittt ettt ettt h e st sb e s sba s s sbassba s s sbassbasssbaesbasesres 10
2.2 THE ORGANISATION. ... oottt et b et h et et e s bt bt b e bt e b e e e e ae e eaeebesbeebeebe e bt et e e e enbeseesbenee e 11
2.2.1  DISTILLERY SPECIALISTS ..teiuttiueesueesutesseesseesueaseesseessessseessessssasssasesassesssenssenseansesssessesssesssesssesssesnssssssesseesseenns 11
2.2.2 TECHNICAL AUDIT 1oetteiteeiteeieseesseesttesssesteesteastesseesseesseesaeesseasesasesassssseesssenseansesssessesssesssesssesssesnsesessesseesseenes 11
2.2.3 [N =Ton Y VN NN ] = = PSSP 12
2.2.4  ENVIRONMENTAL ENGINEERS .....cctttiititiitieeitit s siee ettt et eestee s taeestae e taeeaee e taeebeeestaeesbeeesbseesaeesteeanneeentaeenneeeees 12
2.3  INSTALLATION OF THE DISTILLERY .ottt 12

24 STAFFING OF THE DISTILLERY AT OPERATIONAL STAGE.......ccooiiierienreee s 12



EIA- Installation and Operation of a Distillery and a CMS Fertilizer Blending Plant at La Baraque Page ii

2.5  SOURCES OF MOLASSES. ... oottt ettt ettt ettt e s te e s abe e s be e sabe s sabeesatessabeesatessbessabesabesanbesans 13
2.6  DISTILLERY PRODUCTS ..ottt ettt et e sttt e st e s ebeesabe s e beesabessbeesabessbeesabesabaesnbesabeesnbesans 13
2.7 DISTILLERY RELOCATION TIME-SCHEDULE AND OPERATION DATE......c..ccooeiiiiiieeiie e 13
CHAPTER 3: PROJECT DESCRIPTION AND LOCATION ..ottt ettt ettt e sve s ve e e sbeesnne e 14
3. PROJECT LOCATION AND ZONING. ..ottt sttt sre e sbe e stre e sbve e saee e saee e staeebae s sareesnres 14
31 B IS B 1 =S T ST S 14
T8 00 R @ 111/ 41T T o SRS 14

TN O | (=T ] o To o = 102U 14
3.2 SITE O CCUPANGCY #rerererrarsanmaummumeunntnsuetnsasasere sttt ae et e s r e rearrtasanrearenes 14
3.3 ALTERNATIVES TO SITE uttittttiitteeiteteiteeaiteeaitaeaiseeastesasssesstssaasessstssasssssssssasssssssssansessssssessesessssansessssssenesssssseneessses 15
3.4 PROJECT DESCRIPTION AND COMPONENTS. ...ecctttiitteeitteestreesteeestreesseesssreesseesssseasseeessssesseesssssensessssssenesssssenesssses 15
3.5 SOURCES OF RAW IMATERIALS ... .utviiiittee e s ittt e e ettt e eettee e s etbeeeeatbeeeeeataeeesabaeeeaatbeeeaastaesesabeeeesasbeeeaantsesesseeeesasbeeens 15
35.1  Quality Requirements fOr IMOIBSSES .......coveiiiiieie sttt st eneeseesaeseeane s 16
3.0 THE DISTILLERY P L ANT rerrrtttttttiiittiiti s e e st s e e st e s e e e s e et n e e e e e nannes 16
3.6.1  Molasses Storage and HanAliNg .........cccooeiiiiiieiieieeeee ettt nesrenne s 17
3.6.2 HIFERM FErmMENtation PIOCESS .......cicviiiiiiiiiee i e stte e ette e steeeetes s steesbe s s etessbesssbessabessabessatesssbeesseeessaeeaseeesens 17
3.6.21 Molasses Weighing and DiStrDULION ............ooiiiii e e 17
3.6.2.2 Y S gl €T o= U o] OSSPSR 17
3623 Yeast PrOpagatIOI’] .................................................................................................................................................. 17
3.6.2.4  Pre FErMentation — YEast ACHVALIQN «+«-+«-s+sresrsrssesessearsssresesesresesssnesassssasssssssssesssessssesssessassssssssssssssssssssssssssnens 18
3625 Fermentation .......................................................................................................................................................... 18
3.6.2.6  AICONOI RECOVETY and Mash HANGIING -+ +++-esssseeeesssssseresss s 18
3.6.2.7  Material balance for the FErmentation PrOCESS ........c.cciiiiiiiiiiiiie ettt ettt et sbe e re e sae e s ebeesteeesraesaeeenns 19

TR T B 111 111 - L1 [0 OO UPRRTRRO 19
3.6.3.1  Material Balance for the Distillation UNit...........ccooiiiiiiiiiiiii ettt beesbeeereesaeeenns 21
3.6.3.2  Quality Of NEULral AICONOL .........c.oiiiiieie ettt ettt b et eb et e s e s e e neeaeseesbennan 21

3.6.4  Molecular Sieve Dehydration Unit — Production of Fuel Grade (Anhydrous) Alcohol...............cccccceee. 22
3.6.4.1 Material balance for the Molecular Sieve Dehydration UNit.............ccooiiiiiiiiiiieneeeeese e 23
3.6.4.2  Quality of ANYArous EthANO0L ..........coiiiiiie ettt b et neebeseeebeean 23
N T e T (o To [0 T A0 1 (<YL PO 24

3.7 CARBON DIOXIDE BOTTLING PLANT .uttiitit ittt ettt itee ettt s stveestee s staeesteesstaeesaeeestaeanseessteeesseeesteeenseeessesenseeesteeenseeessns 24
3.7.1  Raw Carbon Dioxide from FEIMENTOIS .......cciiiiiiiiie ittt sbeesbe e sre s re e 24

O A 1T = =] T (U] o] oY U 24

O A T o o Y Yol T o] o =T TR 24
3.7.4  CO, Balloon Storage and COMPIESSOL ........c.ciuiuiirteiiririeieatesseieste et ssese st et sbe e st eese st e ese e e eseneenes 24
T B 1o U 4o o [ 1T SO UPROTRRO 24
3.7.6  Dehydrator and mMOiStUIe trANSMITIET ..........cciiiiiiiieie ettt be e b b sne s 25
O O R =V 1 ToF= 1T (O L | AU OO PSRRI 25
3.7.8  Distillation column and re-DOIIEK ..........cvivii i bbb 25
3.7.9 Bulk CO,storage tank, analysis of final product and deliVeries............cccccviviiiieiiiciiciecie e 25
3.7.10 e LT [=T = 1 SRS 25
3.7.10.1 AMMONIia @S REFIGEIANT (R-717) ..cueiuiieie ettt b et b et st e st et e s et e e eteebesbeseenes 25

3.8 THE CONCENTRATED MOLASSES SOLIDS (CMS) EVAPORATION PLANT .....ccctiiitieiiieiesiesie e e ste e eee e e sneas 26
3.8.1  Cleaning iN PIACE (CIP)......ciiiiieie ettt te e s e e e e seesa e besaeete e e eneeneenrenreaneas 27
382 Material balance for the CMS EVapOration Plant -« - s wwwssseesssssseiissississsssisisssiisssssissnissssnss 27
3.8.3  Quality of Concentrated Molasses SOlidS (CMS) ..o 28
3.84 081V RIS (o] =T L=l 0T o KOS OS SR 28
3.9  CMS FERTILIZER BLENDING PLANT ...ctiiiiiiiiie ittt e sttt e e st a e st e e e s anta e e e snaae e e s snbaeeeanteeeesnnaneesnnnneenn 29
3.9.1 PRODUCTION CAPACITY OF CMS FERTILIZER BLENDING PLANT ....cciiiiiieiiiie e steee et e et snan e 29
3.10 WATER REQUIREMENTS ... utveeeietteeeeeteeeesbeeessetseessassessssssessessssesesassaesssasessssssseeesasssesesassssesssresesasbesssassesssssrens 30
3.11 ELECTRICAL AND THERMAL POWER REQUIREMENTS ... uvviieiittiieeitieeeeetteeessareeesstsessssssesessssesessssesssnsssssssnsens 30
3.11.1 T Lo T [N]SR 31
3.11.2 THErMal REQUITEIMENTS ......iiiiiiiiiett ettt b e bbbt 31
3.11.3 Source of Electrical and ThermMal POWEN ..........ccoviiii ittt s 31
3.12 CHEMICAL USAGE +erreureureureumttittitiittis st s st s s e e s st s s e ea e et r e e s e s ea e e e r e s e a e s e e earens 32
3.13 PROGCESS EFFLUENTS rerereererearartnsumantumtntussstetrtststssstnsssasstnssssstresssss s 32

313 1 Sou rces and FIOWS ............................................................................................................................... 32



EIA- Installation and Operation of a Distillery and a CMS Fertilizer Blending Plant at La Baraque Page iii

3.13.2 Characteristics of the ProCeSS EFfILIENLS <+ -+ wsrsrrrrmrmrmrmraermiiisinititissis st 33
3.13.3 TreatmEnt OF PrOCESS EFfILIENLS -+-+wwswererersersrerararerereieieititst sttt ettt ettt b bbbt 34
3.14 DOMESTIC WASTEWATER +evrrererestsatustntummntttnetsstetrtsstsstssssnssstress s 35
3.14.1 Quality and Rate 0f ProUCTION .........cccviiiiiiiii ettt st sne s 35
3.14.2 Treatment and DISPOSAL ........cceciiiiiiiceie e r et st b e re b e e r e e e be e nrenrs 35
3.15 SPECIFIC PLANT AND EQUIPMENT FOR THE DISTILLERY rrrersssresrrrssastinttimniiae st 35
3.16 PROJECT INFRASTRUGTURE +#++trttuttrtuttmtittmtnstsaststnstsatstrssssstrass sttt 35
3.16.1 Product Tank Farm at La BAragUe ..........ccuceairieiierie ettt sttt sn bbb e 36
3.16.2 Product Tank Farm in the HarbOUE ZONE .........c.oovii ittt 36
3.16.3 Summary of footprints for Distillery, CMS Evaporation Plant and the CMS Fertilizer Blending Plant
36
3.16.4 L O SR (o] = o T=l o] o SRS 37
3.16.4.1 DIESIGN TERATUIES ...ttt ettt ettt b bt e b et et et e s e e st e te e b e e be st e s e s e es e e b e e b e ebenbe et e st e st ereaneabenteabeeen 37
3.16.4.2 Construction Of the CIMS PONS ......c.vciiiiiiiieieiee ettt sttt a et s be b e e et e e eneebesbesaeen 38
3.16.4.3 Method of Construction 0f EMBDanKMENTS .......ccvciiiiiiiiie ettt sbe et sbe e sresbeesbe s b e sae e 38
3.16.4.4 Rain Collection on Top Of AQUALAN LINEE .......coiiiiiiiieeeese bbb 39
3.16.45 (=T L =] (=Tot (o] £ T OSSPSR O OPRPOR 39
3.17 CMS FERTILIZER BLENDING PLANT ++ererreureusttmtttttnttttntits st strst st s s st s st sa st saasananans 39
3.18 uTIiLITy REQUIREMENTS FROM THE PUBLIC NETWORIKS ++#rrertrsuranturtreutuntrtrtisnntirinsrnrssssss 40
3.18.1 ElECIICItY REGUITEIMENTS ....viiticticiecieiet ettt s te et te et e e et et e st e besbeebeere e st et e sa et e sresrenre e 40
3.18.2 Potable Water REQUITEMENTS.........ccciiiiiieieciese ettt st te et se et e besbesbesbeeneereeneesresrenre e 40
3.18.3 TElECOMMUNICALIONS. .. ..ccvieti ettt ettt ettt eb e et e et e ebe e e be e ebeebeesbeerbesbaesbeesbeesbeenbesaeesbeeebeebeeans 40
3.19 ACCESS ROAD AND PARKING FACILITIES .ueiitvteiieeitteeiteestteesreessteeseeesssessssessssesssessssessnsessssessnssssssessnsessnsesans 41
3.19.1 F oot (0 I (TSR 41
3.19.2 ON-Site Parking FACITITIES........cviiiiiiiicii et 41
3.20 FIRE AND SAFETY SYSTEMS . .utiiiiiiteiiiitteee e ettt e e eettee e s sabeeeeattbeeeeesteeessabaeeeabbeseaasbeeessabasesastbeeesasseeessbeeeeantbeseanns 41
3.21 SITE SECURITY ..ittiieiitiit e e ettt e e ettt e e ettt e e et e e e e etbeeeeaateeeesabeeeesatbeeeaastaseesaseeaesabbeeeeastsseesnssaaesabbeaeaantaeeessneeesasbeeans 41
3.22 TRANSPORT AND LOGISTICS SUPPORT FOR MOLASSES AND PRODUCTS......cciuiiieiiiiee et cteee et e et 41
3.23 HYDROCARBON VNV ASTES - +erteureuseurtustuntuttstustusttssstsss st a s e e e a e a e eaes 42
3.23.1 Lo To (U Tt {0 g 2 E=1 T PR 42
3.23.2 DISPOSAI ...ttt bbbt b bR R R £t n e e bbbt be et e b e be b e 42
3.24 SOLID W ASTES ... ttiiciittii e e cteee ettt e e ettt e e et e e e e et b e e e e eatee e e sabeeee e etbeeeeasteeeesateeeesssbeeeaanteseesassaaesabbaeeeantaseesnsnneesarbenans 42
3.241 Non domestic DiStillery SOlA WASEES ........coeiiiiiiiieiee bbb 42
3.24.2 Spent yeast in DISHIIErY tANKS ........c.ccceiiiiieccie e e e r et e b e sresne 42
3.25  Distillery and CMS Fertilizer Blending Plant Schedule of Operation.: - e, 43
3.25.1 Distillery and CMS Evaporator PIANT.............cooiiiiiiiiiee e 43
3.25.2 Carbon Dioxide BOttling PIANT .........cc.ooiiiiiieee et e 43
3.25.3 The CMS Fertilizer BIENding PIaNt..........cccooiiiiiiiicccccc et 43
CHAPTER 4: BUILT ENVIRONMENT OF THE PROJECT ...ttt ettt stee e evee e 44
R B T |V (@1 €1 23N o U 44
4.1.1 L= N 7 PSRRI 44
4.1.2 REGIONAL SETTLEMENT & POPULATION ...icittiiiiieiireiieestteesteestteesteessteesseesssesssessssessnsessnsesssesssessnsessnsenans 44
42 TOURISM & PARA-TOURISTIC ACTIVITIES .....co ottt ettt 45
4.3 REGIONAL PUBLIC BEACHES AND RECREATIONAL SITES.......cooi et 45
4,31 PUBLIC BEACHES ..oiiiittiie ettt eettee ettt e e ettt e ettt e e s ettt e e e e tte e e e sabae e e e tbeeeaaateeeesabaeeeantbeeeaasteeessabeeesantbeeessaneesarbenens 45
4.3.2  RECREATIONAL SITES ..uiiiiitiiie ittt e i ittt e eette e e etaeaesstbeeeaaateeeessaaeaeatteeeaassseeeasbaeaeasteeseaassseesssbeeeaansbeeeaassneesasrenans 45
4.4 REGIONAL INDUSTRIAL ACTIVITY ¢etttieiittieeeeititeeeitteeesetteeesatteeessbaeaeaatteeesassseesssbaeesateeseaassesesssbeeesanssseesassnsesasseness 46
441 THE SUGAR INDUSTRY ..eiiiitiiieiittieeiitieeeeatteeestteaesatteeesasteeessasaeaeaatteeeaassseesasbaeaaastbeseaassssesssbaseaanteseesassesesasreeens 46
4.4.2  POWER GENERATION AT COMPAGNIE THERMIQUE SAVANNAH (CTSAV) ....ociiiiiiiiece e 46
443  POWER GENERATION AT COMPAGNIE THERMIQUE DU SUD (CTDS) ....cccoiiiiiieiieie e 46
N o 1 I = Y 1Y 1N SRR 46
445 MONKEY BREEDING ......uttteiititeeiitieeessiteeeestteeessteeesssteseaastsssessseeesasseeesasseeeeannseeesssseeeaanseseesnseneesassneesansesessnnnes 47
45 HISTORICAL SITES .. .. oottt ettt e e e sttt e e e s bt e e ae e e st b eeeate e sbbeesbeeesbbeesbeeestbeesabeesabessnreesnres 47

4.6 PUBLIC UTILITIES ..ot bbbt sa e ar e r e sne s 47



EIA- Installation and Operation of a Distillery and a CMS Fertilizer Blending Plant at La Baraque Page iv

46.1 DOMESTIC WATER SUPPLY ...ttttttitie et ieitttteeese et sesistbeesseessasastbasssesssssaabbssssssesssasbbabeseseessasbbbesssesssassbbanssesenssantes 47
N W =Ton 1 Y [ 10~ 2 47
4.6.2.1 o oo [Uw1 1T T =] TSSO 47
46.2.2 Power Transmission and DistribUtion NEIWOTK .........ccvcieiiiiiiii et 48
4,6.3  TELECOMMUNICATIONS ...uuutttiiieeeesiistetteesesssasseseessesssasssssssssesssasssssessasssssssssssssasessissssesssssesssasrssesssesssessrresses 48
46.4  WASTEWATER TREATMENT AND DISPOSAL ...uuvviiiiiiiiiiiitiiiii e e sesitbttt s e e s s e sabbatt e e s s s s sabbasaeesesssabbebaeesesssesssrbaness 48
4.6.5 ROAD INFRASTRUCTURE ....iiiiiitttteiiie e et e ittt s e e e s s st aat s e e e s e sab b b et e eeessssabb b et eeeessssabbbbeeesssssasbbebesasesssabbebenssesssants 48
A7 INDUSTRIAL WATER. ...ttt e e e ettt e e st e e e et e e e s eatee e e st eeessbbeeesaabeeesssbenesaseeseanns 48
471 ORIGIN OF INDUSTRIAL WATER ...utttiiiiiei ittt e e e sttt et s e e st e st b bt e e e s s s s sabb b e b e e e s e s s sabb bbb e e e s e s s sabb b b e e e s e s s sabbbbaeeseenan 48
4.7.1.1 SAVANNAN SUGAE ESTALE ......cueiiiiiie it bbb bbbttt e et e b b 48
47.1.2 (O IY NV o T 7 1 (o] TR 49
4.7.1.3 Mon Trésor - Mon Désert (MTMD) SUQAr ESTAte..........cccceiiieiicieieeie e snea 49
A7.2  WWATER RESOURGCES .....oeoiiitiiieiitteeesitteeesetee e s etaee e s et e e e s attee e s sabaeeeabaesesabaseesssbaeeeastbeseaseeeessabenesanteesesbeneessrrenens 49
4.7.2.1 LA oL C=T o) S 49

47.3 WATER REQUIREMENTS FROM SUGAR MANUFACTURING & OTHER ASSOCIATED ACTIVITIES AND
IRRIGATION OF SUGAR CANE FIELDS.......ciiiitttiiiiee i ieiittttt e e e e e e st btt e s e e s s s it b e tesaesse st b ebesasesssaabbabeeasesssasbbabeeesesssasbbbbeeesessas 49
4731 Water requirements for SUDS and CTSAV .......ciiiiiiiiineniesie e 50
4.7.3.2 Deficit in Irrigation for SAVANNEAN...........coiiii s 50
4.7.3.3 SOUTCES OF WALET ......vvieeiieiii ettt sttt ettt s et e e e bt e e e bt e e e e sab et e s s bt e e s sbba e e s sabesesssbbeessbassesabenaessrbaness 50
4.7.3.4 RELAINEA SIFALEGIES ....ueeeeeeite ittt b e bbb et s et et b e bt b e bt et e e e enbeneenbenbe b 51
4.7.35 DESIGN FIOWS. ...ttt etttk s b e bt b e bt e R e e et sb e e bt s b e bt et e et et e nbeebe b e 51
474 INDUSTRIAL WATER NETWORK .....oittttiiiieiiiiiitiiee e e et seiitbeesseessssstbssssesssssabbsassesesssasbbsaaeesesssabbabaessesssassstbanes 52
475  WATER QUALITY uttiittieiittesutesittesteesistessseeststessseessstsssseesssessstesssseessseesssessstessssessstessssessstessssessnsesssessssensnsenans 53
CHAPTER 5: NATURAL ENVIRONMENT L...oviii ittt ettt ettt sttt e s sttt s sttt s s s vt s s seataasssataaessabaeessesbaesesanens 54
5.1 INTRODUCTION .. ottt ettt ettt e e e ettt e e s et e e s eb b e e s saate e s s sabee e e e b besesbessesssbeeesaabbesesabaassssbbaeesasbassesarens 54
IV A O I 1Y, VAN I TR 54
L0t R o N N =Y 54
522 T E I P E R AT U R E ¢ 1o tutatttneutatuessiasmesesssiassisssesssesssseessiossesessstossisssesssessssseessiossesesssiostisstessiesisssiesiaeraserssissrisarons 55
LI T V1V A 1N 0 0 N 55
5.2.3.1 Wind data under normal climatic CONITIONS .......c.eiivvieiiiiie e 55
5.2.3.1.1 LI (o [T T o TR 55
523.1.2 AVErage Wind diSEHDULION .......cc.oiiiiiieie ettt sttt e bt e b e et et e sbesbe st s 56
5232 L@ [o 4T o T3 To S 56
52.3.3 Site EXPOSUIE 10 WINUS......cueiieiisiese ettt te st et sneete e e eneeseenrenreaneas 56
R T €1 1@ ] 1O ) 2RO 57
T o 1 B 1@ 1 IO 1€ /R 57
55 SURFACE HYDROLOGY AND HYDRO-GEOLOGY ...ttt sttt 57
55.1 REGIONAL SURFACE HYDROLOGY ...uvviiiiiiiiiiiitiiiiie e e e sttt e e e e s e sttt s e e e s s st b bt e e e s e s s saabbabaeasesssesbbebasasesssessbrbeenss 57
55.2 S R =N 5 A7) (0] Ko 1C) 20T 57
55.3 [ A2 0] {0 ] =0 ]I 1) 2SO USRS 58
O I AN S 10 7 AN I N 2SRRI 58
56.1 GASEOUS POLLUTANTS EMISSIONS ..vviiiiiiiiiitiiii ettt e e s s it bar e e e e e s s st b aa e e s s e s s sabbb b e e e s e st s abbbbeeesesssaabbabeeeeeenan 58
5.6.2 2N = W N = 7 17 PRSP 58
5.6.3 DUST EMISSIONS Lutvvtiiiieiiiititiieeie s s ieitbtrete s e et s aetbbbeeseeessasabbeeeeeessssab b e seeeee st s st bbaeeeeeessaab b b beeeseessasbbbbaaeeeessasnbbaees 58
5.6.4  AMBIENT AIR QUALITY .otiiitiiiitie ettt eitee e steeestee s steeesaeeesteeaaseeastaeesee s teeasee e teeabeeesteeeabeeesbeeeseeesteeenneeenteeenneeesees 59
L A (O] 1] TR 60
5.8 WASTEWATER QUALITY FROM THE SUGAR CLUSTER AT LA BARAQUE -SAVANNAH........... 61
5.8.1 BACKGROUND ....coiitttittiiee e et ittt et e e e e s s e bbtbeeeseessesaa et e eeseessasabt b e teseessssas b b et e sasesssasbbebeeeseessasbbebeessesssessbtbanasesssssnsres 61
5.8.2 CTSAY POWER STATION cutttitiieiiiittteitieesseettbett s e e s s ettt eessasssasabbetesasssssasbbasasasesssasbbasesasesssasbbebeeesesssabbebeessessns 62
5.8.3  WASTEWATER CHARACTERIZATION 2007-20009... ..ottt ittt e ettt e e e e s et baa e e s e s s s sssbbbaenee e 62
5.8.3.1 SUGAE MITT WASTEWALEES ..ottt et bbbt et besb e st b et e s beene e neesbenbenneas 62
5.8.3.2 Sugar Refinery EFfIUEBNES ..o bt se bt sn 64

5.8.3.3 Proposed Distillery EffJUBNTS ..ot 64



EIA- Installation and Operation of a Distillery and a CMS Fertilizer Blending Plant at La Baraque Page v

5.8.4 REDUCTION OF CONTAMINATED FLOWS ...uttiiiiiiiiiiitiiii ettt s et e s s st a it e e e e s s s saabbaaa e s s e s s sanbbanaeesesssantes 65
5.85  FURTHER WASTE MINIMISATION ACTION FOR 2011 CROP SEASON ......coviiiuiiieietiieeireeeesetieeeseaeeessreeeessrveeeas 65
5.8.6  WASTEWATER CHARACTERIZATION STUDY CROP SEASON 2011 .....oiiiiiieiiciiee ettt 66
5.8.7  WASTEWATER TREATMENT STRATEGY ....vetiiitiiieiitteeesiteeessittesessstesssstesesssssesssastesssssssssssssessssssessesssnssssssenes 66
58.7.1 Implementation of Phase | (Crop Season 2011) ........cciireiririiineneisesieesie e 67
5.8.7.2 Implementation of Phases I & ... 68

5.9  FLORAL ENVIRONMENT ...ttt ettt ettt ettt s bt e e s eb e e s s e bt e e s s sab e e e s s b b e e s ebb e e e s sabaessssbbeeesasraesesarens 68
59.1 NATURE RESERVES ...tttiiiiiiiiiitittiie i e et iebbtbte et e st se bbb e st s e e s s asabbbatssesssssabb b e baseeesssas b b e baseseessasbbbbaassesssessbbbanasesesssanres 68
5.9.2 ENDANGERED SPECIES ..vviiiiiiiiiitttiiitieesieiitbeessesssasabbbesssesssesabbbaassasssasabbbasssasssssabbbasesesssesabbbbsssasesssasbbasasesesssnres 69
5.10 FAUNAL ENVIRONMENT ..ottt ettt s et e e e et e s s st e e s s bt e e e sbtasessabeeessabeeeesaseeesesnnens 70
5.10.1 LN =TT AT AT o T T = OO P PT 70
5.10.2 [ (O NN (oA 1= =l of =5 T TSP 70
CHAPTER 6: ENVIRONMENTAL MANAGEMENT PLAN ...ttt tan s s 71
6. GEINERALL ...ttt ettt ettt e e et a e e s st e e e s e b be s e sbaeeesshbe s e s abbaeeesabeseesabbeeesasbbesesabeaeessbbanesanbeeeesrnens 71
6.1 OBJECTIVES OF THE ENVIRONMENTAL MANAGEMENT PLAN.......ocooii et 71
(A (01U ] = (08 N O ] o 1AV | =7 A O [ TR 72
6.3 IMPACTS AT PROJECT CONCEPTUAL STAGE ..ottt st st 72
6.3.1 SITE SELECTION, HISTORY AND PRESENT STATUS: ereereerrersutttnttttrtrtattrttnstartre s, 72
6.3.2 AESTHETICS AND VISUAL [IMPACTS r+rererereuratuttmtutuntstttttstststnsissss sttt 73
6.4 IMPACTS AT CONSTRUCTION PHASE ..ottt ettt etes st etee st s eteesbe s s sbassbe s sbeesnbesans 73
6.4.1 INOISE GENERATION e rrerreurartnsusunmumtneutusnststnstssssstnsssssstrsss st 74
6.4.1.1 Nature and INtenSity Of IMPACT.........cccviiiiiii i ettt re st st 74
6.4.1.2 L] T (ol A (=T oT=] o (0] T PR OUPOTRP PRI 74
6.4.1.3 MILIGALING IMBASUIES ....e.vveveeeieeeiteite et e et e et e et e e e beetee e e st e see st e s beebeeteesees b e saesbesbesaeeteaneenteneentenre e 74

6.4.2 DUST GENERATION e rersseuraransutuntumtneususnststnsssssstnsssssstresssssnss . 74
6.4.2.1 Nature and INtenSity Of IMPACT.........cciiiiiiie e besreare s 75
6.4.2.2 L] T (ol A (=T oT=] o (0] T PR OUPOTRP PRI 75
6.4.2.3 MILIGALING IMBASUIES ....e.vveveeeieeeiteite et e et e et e et e e e beetee e e st e see st e s beebeeteesees b e saesbesbesaeeteaneenteneentenre e 75

6.4.3 WATER POLLUTION FROM EQUIPMENT AND SITE STAFF ... iveieeitiie e eertee s ettee e s etae e s svree e s stveesssntessssnnenesssnveees 75
6.4.3.1 NN LU =0 ) ] o= T S 75
6.4.3.2 LI LT 0] 0 F= T A= oT T o (o] S 76
6.4.3.3 INEENSILY OF IMPACT.....c. ittt b e et sb e et sb e et are e 76
6.4.3.4 IMITIGALING MEASUIES......c.eiteieeiiite ettt b ettt b et b ettt b ettt b st ettt bt et b et et n e 76
6.4.3.4.1 IVItIGALING BIOIOGICAI POIILION +++++++-++++teress s 76

6.4.3.4.2 Mitigating Pollution from Plant/Equipment SErVICING 0N SIte.......ccccovviiieiiiiiiiiieeieeee e 76

6.4.4  SOLID WASTES AND EXCAVATED SPOILS . .uuttiiiiiiiiiiititiiitie et ieiitieeseeessaistbasssesssssistssssssssssssssrssssssessissssssssssesns 77
6.4.4.1 Nature and INtenSity Of IMPACES ......c.coiiiiiiiiciie e et re et sre s re e e 77
6.4.4.2 L] T (o (=T o=] o (0] T OO PP OUROTRP PRI 77
6.4.4.3 MILIQALING IMBASUIES ....e.veveeeeeeee ettt e ettt e et te e re s e e e e see st e s teeneereeseentesaentesbesneaneeneeneeneeneenre e 77

6.4.5 IMPORT OF BACK FILL MATERIALS ....vveieietiteeiteeeeeetteeesesteeesssseeessetbesssesaesessssesesassssssssssessssssesesssseesesssesessssseneas 78
6.5 IMPACTS DURING OPERATION PHASE ...ttt ettt sttt s eata e s s ba e e e ban e s 78
6.5.1 (NS =TI = Y TS (0] N 78
6.5.2 PRELIMINARY ENVIRONMENTAL RISK ASSESSMENT ..viiiiiiiittieiiieesieisrierteesssssisssesesesssssssssssssesssssssssssssessssinnns 78
6.5.2.1  Preliminary and chemiCal Fisk SCrE@ning ««-« -« xswsrsrsrsssrsssssisis 78

6.5.2.2 Chemical Risk SCreen Major HAZards ..........cccoveiiiiiiiiiiiieiii ettt st beste b e b saaneetestesbesnan 79

6.5.2.3  Chemical RiSK SCreen: STANUAIAS ..........couiiiiiiiii ittt et e st e e sbe e sabeebeestaeesabesnbeesteeebeesseeeans 79

6.5.2.4  PRYSICAI RISK SCIEEMN ...ttt bbbttt b e bt bbbt s b bt et e b e e b et sbe b nnan 79

6.5.2.5  HAZAI ANGIYSIS ... .ttt b ettt R Rt bt Ao b £ e R £ e R e Re Rt eRe b e e enteRe Rt et seenrenan 79

LTSI T =101 T=T 0 < 0 oy VA o - T SO SRS 80

(SR A ©10] o Ted 1111 o] TSRS 80

6.5.3 IMPACTS OF GENERATION OF VINASSE ... .vtiiiiteieeiitieeeeeiteeessteeessetiesesesaessssssesesssseessssseessssssesesssssesessseesesssenes 80
6.5.3.1 L@ To T TaI=T Lo B 11110V SO SPN 80

6.5.3.2 MILIGALING IMBASUIES ...ttt bttt ettt b etk bbbt b et et b et bbb nn e 81



EIA- Installation and Operation of a Distillery and a CMS Fertilizer Blending Plant at La Baraque Page vi

6.5.3.2.1  MMV1: Elimination of Odour Generation from Vinasse =« e 81
6.5.3.2.2 MMV2: Stop the Operation of the Distillation SEction «««« s 81
6.5.3.2.2 MMV3: Transformation of Vinasse in CMS for use as a Material input for the CMS Fertilizer Blending Plant
81
6.5.4 MANAGEMENT OF THE CIMS STORAGE TANKS .....eiutiitiiitiesieesieesieaiesieesteesaeesbeebessbessaesteestessteastesneesseesaeesaeenns 82
6.5.4.1 Origin and Nature Of IMPACT.........ooiiiieeie ettt se e b nae s 82
6.5.4.2 THE TMPACT ...t bbbttt e e e b e bbbt bt e bt e s e e b e besbeeb e e bt en e e e e benbesbenras 82
6.5.4.3 IMITIQALING IMBASUIES ...ttt bbbttt e e bt bbbt et e s e sbeebenbesbe e b e e seen b e nbeebenee e 82
B.5.5  ODOURS ...ttt ettt st h bt r et a ek R e R e Rt Rt AR e R e R e R e SR e e R e e AR e AR e e R R e R e e R e e Rt e Rt e e ene e Rt ane e nre e 83
6.5.5.1 Origin and Nature of IMPACT........ccciiiiiiri et e s ae e e e e e sresbesreene 83
6.5.5.2 MILIGALION IMBASUIES .....vveveeeieieitcite st et e et e et e st e st e st e s teebeesee e et e ste st e beebeeteeseeseesaesbesbesaeeteeneenteneeneenre e 84
6.5.6  IMPACTS OF PROCESS EFFLUENTS ....coutiutiitiitistesteeteeseesre st sse st sbe st este e sb ekt sbe bt es e nnean et abe st e e e ennenneanenbeaneas 84
6.5.6.1 L T 1 PSSP 84
6.5.6.2 THE TMPACT <.ttt b bbb bbbt b bbb bbbt b r e 84
6.5.6.3 MILIGALING IMBASUIES ...ttt ettt bttt b etk b ettt b et b bbbt et b et et nn e 85
6.5.6.3.1 MMPEL: Direct Reuse 0f Process Efflugnts: -« sxererermsrsrnis 85
6.5.6.3.2  MMPE2: Treatment of Combined Process Efflugnts: - wserererreissmmssssss s 86
6.5.6.3.2.1  Implementation of Phase | (Crop SEaS0N 2011 ....cccoveieiiieiiiiierieie ettt st s saeneen 86
6.5.6.3.2.2  Implementation 0f Phases Il & 1 .......cooioiiiiieec ettt 86
6.5.6.3.3 MM3: Monitoring of the water quality of the treated Efflugnt -« s 87
6.5.7  BIOLOGICAL POLLUTION OF SURFACE AND UNDERGROUND WATER ......ccciiiiiiiiniiesieesiee e e e sneesneesee e 87
6.5.7.1 NatUre of the IMPACT .......ooviiii bbb 87
6.5.7.2 IMITIQALING IMBASUIES ...ttt ettt h et b e bt bbbt et e s e sbeebesbesbeebeeneenbeneeebenbe e 88
6.5.8  INOISE FROM DISTILLERY ....eiuttiuttiutiittestteteesteastasteesteesteestessteseesaseaaseabeeabeanbeaabeasbeabeesbeesbeesbeebeameeanseaneenaeenbeanns 88
6.5.8.1 Origin and Nature Of IMPACT.........ooi ittt s sb e nae s 88
6.5.8.2 INENSIY OF IMPACT.....ciiiiiiie ettt e st e e e e sr e be s be s besteeaeeree e e beseesrenrs 88
6.5.8.3 MIIGALION IMBASUIES .....vveveeeieieitete st ete s ettt et e st e st e teebeete e e e s e sae st e s beeheeteeseentesaesbesbesaeeteaneententenrenre e 88
6.5.9  IMPACTS OF LOADED STORM RUNOFF .....cutiutiatrtsttesieesseesieasseassasesasesssessseaseassesssessesssesssesssesssesssssssssnessnesssesnns 89
6.5.9.1 LI L= 1] 0= T S 89
6.5.9.2 MILIQALING IMBASUIES ....e.veveeeeeee ettt es ettt e e e s et e e see st e teeneereeseen e saentesbesaeeneeneeneeneenrenre e 89
6.5.10 IMPACT ON PUBLIC ROAD INFRASTRUCTURE ......cuttttttitiateaieesiessesrestesrestesieeseeseesse st snessesnesseeseesnennesnensesnens 89
6.5.10.1  Origin and Mechanism of the IMPACT...........ccccoriiiiiii s 89
6.5.10.2  INtensSity Of the IMPACTS ....c.vcviiiiiiiec bbb 90
6.5.10.3  MitigAtiNG IMBASUIES .....oveuiitiieieitiiteeete sttt bbbt bbbt bbbt bbbt b bbbt nes 90
6.5.11 IMPACTS DUE TO CHEMICAL AND OTHER HAZARDOUS MATERIAL HANDLING, MANAGEMENT AND
DISPOSAL 91
6.5.11.1  Source and Origin OF IMPACT..........coiiiiiii bbbt e e sbesne s 91
6.5.11.2  MitIQAtiON IMBASUIES ......ecveiviiteiieeteeteestetestestestestestesse e e et et e s restesbesbestesseesee e e st e seesbesbesbeateeneeneeseeneeneeaneas 91
6.5.12 GREENHOUSE GAS EMISSIONS .....cctieteeieiie st st et et ettt nteeste e s e sme s smeeane e neesnees e sneesbeenreenreenneannas 92
6.5.13 REFRIGERANTS ... ttesttete sttt st et et e st st et e me e s ke e e e e se e s ae e she e e b e 2Rt e R R e e R R e e b e e e EeenE e e nRe e s e e eme e eme e abeeaneenneenrennrenreens 93
6.5.13.1  Source and Origin Of IMPACE........c.coiiiiiiii et e e e e nesreane s 93
6.5.13.2  POtENLIAl IMPACES ....veviieiiieiiiceee et ettt eer e e et st e tesaeeteereeneesaeneeneeneenrenreaneas 93
6.5.13.3  MiligAtiNG IMBASUIES .....cviuiitirteiictiieeeet sttt bbbt s bbbt b bbbt bbbttt nes 93
6.5.14 DEMAND ON PUBLIC UTILITIES AND INFRASTRUCTURE .......ceittittiitateesteesteeteasiesseestessteeseesssesneesnessseesseenns 93
6.5.14.1  Impact on Regional Potable Water SUPPIY ......cocviiriiiiiiieeee s 93
6.5.14.2  Impact 0N EIECIFICITY SUPPIY ...eoviieieiieie bbbt se e nbesne s 93
6.5.14.2.1  Nature of POIENtIAl IMPACES .......ceiuiiiiiiitiiee bbb bbb e nb e 94
6.6 DECOMMISSIONING OF THE DISTILLERY AND CMS FERTILIZER BLENDING PLANT AT THE
END OF PROJECT CYCLE ... oottt b bbbttt an ekt b e nn e e anenns 94
6.7 POSITIVE ECONOMIC IMPACTS AT OPERATIONAL PHASE ......cooiiiiee e 95
6.7.1 NATIONAL ECONOMY «rereneueuiiiiii e e e e eas 95
6.7.2 IMPACT ON EMPLOYMENT ..ottt et h bbbt n b n bbbt e e ar e 96
6.7.3 PRODUCTION OF BLENDED GASOLINE (E10) FOR THE LOCAL TRANSPORT SECTOR ...c.ccvvtiuerieiiiaiieneesieseeseeneas 97
6.7.4 CONCENTRATED MOLASSES SOLIDS (CMS) AS AN ALTERNATIVE TO MINERAL FERTILIZERS ......cccvevueiennene 97
CHAPTER 7: ENVIRONMENT MONITORING PLAN. .....oiot ittt sttt sttt nee e nae s e e 99
7. THE ENVIRONMENTAL MONITORING PROGRAMME ......citiiitieiieaiesie e siee st esre e e sreesteesneesnesnesnessnessneenneenns 99

7.1 OBIECTIVES OF THE EIMP .. .ottt e st e e e e s s bbb b b e e e e e s s e abbbaeeeeeaan 99



EIA- Installation and Operation of a Distillery and a CMS Fertilizer Blending Plant at La Baraque Page vii

7.2 SCOPE OF THE ENVIRONMENTAL MONITORING PROGRAMMIE ... .uttviiiiiiiiiiiiiiiee e siiirree s siaibanee s e s sibbsasesse s 100
7.3  ENVIRONMENTAL REPORTING......cutitiiittiieietit e s iteeeesetteeesettee s s saeeesstbeeesastesesssbeeesastbesssasaeeessabeeesanbeesesrenessssreneas 100
7.4  ENVIRONMENTAL ACTION PLAN ittt ittt e ettt e e e e e st r et e e e e e sttt b s aeeeeesssaab bbb e e eeeessaabbbaeeeeesssasbaraaeeseesan 101
7.5  EMP AT CONSTRUCTION PHASE.....cciiittiieiitit s iteee e sette e e eettee s s steeesstbeeesestesesssbesesssbaesesasaeeesssbesesasbaesessenessssreneas 101
7.6 EMP AT OPERATION PHASE ...oiiiiiieitiiii ettt ettt e e e e e e sttt e e e e e e sbb e te e e e e s s sab bbbt e e e e e s sabbabeeesesssasbbbbeeeseesas 101
1.7 DEVELOPMENT OF CONTINGENCY PLANS «teetrteetitiiniueiiiaiiiiiieiiatieiiieiineeieeiiaiiesiesiatiesiieresiiieeseesisaiiesie. 101
CHAPTER 8: CONGCLUSIONS ...ttt ettt e e ettt e e s et e e s e sttt e s s ebbaessaabaesssabeaesssbbasesasaasessbbanessbbnsesans 109
APPENDIX A - CERTIFICATES/AGREEMENTS/LICENCE/CORRESPONDENCES......ccccooeviiiiveee e, 112
APPENDIX B-NOTARY CERTIFICATE AND SURVEYOR’S REPORT ...t 113
APPENDIX C - PRELIMINARY DRAWINGS OF THE DISTILLERY PLANT AND ITS ASSOCIATED
(@00 11V 1210 ]\ 1 I 1 TR 114
APPENDIX D - QUALITY OF VINASSE AND CMS FROM THE ALCODIS PLANT ...coociiieivieecee e 115
APPENDIX E -~ DETAILS OF LINER AND PONDS ...ttt ettt ettt et earae e saree s 116
APPENDIX F — CHEMICAL DATA SHEETS .. .ottt ettt ettt ettt ettt e e s ettt e s st e e s s ettt e e s etaaeserbeee s 117
APPENDIX G - CHARACTERISTICS OF PROCESS EFFLUENTS FROM ALCODIS PLANT .....occovvvvneee. 118
APPENDIX H = SEPTIC TANK/ABSORPTION Pl ..ottt ettt ettt e st e e s attan s s sranessnbeee s 119
APPENDIX | - GEOTECHNICAL INVESTIGATION REPORT FOR CTSAV POWER STATION SITE.....120
APPENDIX J - CONTINGENCY PLAN AND SAFETY PROCEDURES FOR THE ALCODIS DISTILLERY
[ I 2N 1 I TR 121
APPENDIX K —WIND ROSES AT PLAISANCE ...ttt ettt sttt s saraa e s s srbee s 122
APPENDIX L — AMBIENT AIR QUALITY MONITORING REPORTS ......coo ittt 123
APPENDIX M — NOISE SURVEY REPORT ...ttt ettt ettt sttt ebbe e s s abta e s s saban e s s sabee s 124
APPENDIX N - WASTEWATER TREATMENT STRATEGY CONCEPT PAPER ....ccoocvciieeeee e 125
APPENDIX O — ENVIRONMENTAL STANDARDS ... .ottt tee et e et snaaa e savee e s 126

APPENDIX P - WATER SUPPLY TO CTSAV & OTHER PROJECTS ..ot 127





