?
éWﬂlSh PERU /LNG

TABLE OF CONTENTS

1.0 INTRODUCTION 1-1
1.1 GENERAL CONSIDERATIONS ......orveeeeeeeeeeeeeeeeeseeeeseesesseeeeesessseseeeseessesesesssssseeseene 1-1
1.2 BACKGROUND ..o seeessesesssseseeesesssssseeesessseeeesesseseeessessseneen 1-1
1.3 ESIA OBJIECTIVES oooooeovveeoeeeeeeeeooeeeeseeeesessesseeeesesssssessesessssssssseesssssssesesssssessesessssseeseeen 1-2
1.4 ESIA LEVEL AND SCOPE .......coveeeeoeeeoeeeeeeeeeeeeeesessessseeeessesesesesessessseessessssseeeesssesseee 1-2
1.5 ASSESSMENT METHODOLOGY ...oormrvveeereeeeeeeeieesessseeeessessseeeessesssessssesssseseseessesssses 1-3

1.5.1  TERMS OF REFERENCE .........cmoooovveesoeeeeeeeeeosseeseseeeeeesssssseesessssssseeesssssseesesseseees 1-3
1,52 ASSESSMENT STAGES.......ovveooeeeeeeeeseeseeeeeeeesseeseseeeeeesssssseeseesssssssesesssssseenseesessees 1-4
1.5.2.1 DETERMINATION OF THE AREA OF INFLUENCE ........ccocoovvviiiiiiiiiieeee e 1-4

1.5.2.2  ACTIVITIES PERFORMED ......coooiiiiiiiiiiiee et e e 1-5

1.6 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT CONTENTS........vvcco..... 1-6

2.0 LEGAL FRAMEWORK ..o veimnenncanesscssessssssssssssssssssssssssssssssssssssssssssssssssssssssssasssases 2-1
2.1 INTRODUCTION ...c.oooooeeeeeeeeeeeeeeeeeeeeseeeeeeeeeseeseeseeessesseseeeeeesseeeesesesseesseseesseeeeesesseeenns 2-1
2.2  GENERAL PERUVIAN ENVIRONMENTAL LEGISLATION FRAMEWORK ............ 2-2

2.2.1 GENERAL PERUVIAN ENVIRONMENTAL POLICY .....vvoovvveeeeeeereeeersessrrrneens 2-2
222 LAND USE ZONING ...cooemorroveeeeeeeseeeeseeeeeeeeeeeessesseeesessesseeeeessessseesessesseesesssesseenens 2-3
2.3 INSTITUTIONAL FRAMEWORK .....oovvveeeeeeeeoeeseeseeeeeeesesseeseseeseseseeeessesssseseesessseeens 2-5
2.3.1  COMPETENT AUTHORITY w.oooomorveeereeeeeeeeeoeeeesseeeeeseesseeeeesssssssessssesssseesesssssseens 2-5
2.3.2  MINISTRY OF ENERGY AND MINES........ccoomiorveerseeeereeesesseeseeeesssessseeesessesseeend 2-5
2.3.3  NATIONAL INSTITUTE FOR MINING CONCESSIONS AND CADASTRE
(INACC) covveooeeeeeeeee e seseeseeeeseeeseseesseeeseseeeeseeeesssseeeeeessseeeeeeeeseseseseesseseeseeeesees 2-7
2.3.4 THENATIONAL COUNCIL FOR THE ENVIRONMENT- CONAM.................... 2-7
2.3.5 NATIONAL INSTITUTE OF NATURAL RESOURCES (INRENA) .......ccccoeoo..cc.n. 2-8
2.3.6 NATIONAL INSTITUTE FOR CULTURE = INC ....ooooorreeoeeeeeeeeeeseeeeseee e 2-10
2.3.7 MINISTRY OF HEALTH - GENERAL BUREAU FOR ENVIRONMENTAL
HEALTH (DIGESA) ..vccooeeeeeeeeeeeeeeeeeeeeseseeeeeeseesseeeeessesseeesesssssseeesesssssseeesessesee 2-10
2.3.8  MINISTRY OF INTERIOR - DICSCAMEC..........ovvecoooeeeeeeeeoseeeeseeeseseeeseseesseseeees 2-12
2.3.9 MINISTRY OF TRANSPORT AND COMMUNICATIONS (MTC).......ccorse...... 2-12
2.3.10 REGIONAL GOVERNMENTS.........vvccooeoreeeeseeeeseeeesessesseeeeseseeseeeeesssssseessessesees 2-14
2.3.11 LOCAL GOVERNMENTS........cotmrororeereeseeeeeesesseeseeeessseesseesesseesseeseeseesseseessseseees 2-14
24 ENVIRONMENTAL LEGISLATION ON NON-METALLIC MINING .........oovvccrrn.... 2-15
24.1 ABANDONMENT PLAN AND MINE CLOSURE........ooovveeoseeeereeeeeeseereeeeressenee 2-15
242 MAXIMUM PERMISSIBLE LIMITS AND ENVIRONMENTAL QUALITY
STANDARDS ... seeeeeeeeeeseeeeeeeesesseeeseessseeeeseeseseeseeeesssseeeesesseeeeeee 2-17
243  SPECIES PROTECTION .....vvocoeoeeeeeooeeeeeeeeeeeseseseeeessessesesessessssesesessssesesessessenees 2-19
244 WASTE DUMP MANAGEMENT ......coomioooeeereeeeeeeeeeeseesseesessesseeeeessesseeessesseseees 2-20
2.4.5 FRAMEWORK FOR THE ENVIRONMENTAL IMPACT ASSESSMENT
APPLICABLE TO NON-METALLIC MINING ACTIVITIES .......comrorreveerrenne. 2-20
2451 THE NATIONAL SYSTEM FOR ENVIRONMENTAL IMPACT
ASSESSMENT.........coo oo eeee e eeeeeseeeeeesesseeseesessseeseeeseseesseeseeseesseeesseesseeseeeeeee 220

24.52 CONTENTS OF ENVIRONMENTAL IMPACT STUDIES (EIA’S) AND
ENVIRONMENTAL ADJUSTMENT AND MANAGEMENT PROGRAMS

(PAMA’S) .o seeeeeeeseeeeeeeseseeseeseeeeeesseesseseeeeeeseesessseeeseeseeessseeeeesesen 2-21
2453 EARLY OPINIONS ....ooooooooeooeeeeeeeeeeeoeeeseeeeeeeeeeeseeseeeeesseeseeseeeessssseseesseeessseeeneseeee 221
2454  CIVIL PARTICIPATION w..ooooiooomooeeosooeseeeeeeeeeoeseeseeseeeseeseeseesesssseessesessesseseeeesesen 221

246 QUARRY MANAGEMENT.......oo.ooooeeeeeeeeeeeeeeeeeeeeseeesseesseeseeeseeeseeseesseeeseeeseseseseeens 2-22

247 ARID LANDS ..o e e eeeeeee e s e esaes e ss e s e es e e s seeesseesesesene 2-24

248 SAFETY AND MINING HYGIENE .......oooiieooioieeeeeeeeeeeseee oo 2-25

ESIA GNL-2 Quarry Development Project. Caifiete -Pert



?
éWalsh PERU /LNG

2.4.9 INSPECTIONS AND SANCTIONS......cccootrieiineeientneetenieetente et 2-26
2.5 WORLD BANK ENVIRONMENTAL GUIDELINES ......ccccccoevtevininiinineeneneeeennn 2-28
2.5.1 OPERATIONAL POLICY (OP) 4.01 - ENVIRONMENTAL ASSESSMENT ..... 2-28
2.5.2  OPERATIONAL POLICY (OP) 4.04 — NATURAL HABITATS ....cccccccevvvnvrnenne. 2-28
2.5.3 CULTURAL HERITAGE (OPN 11.03) c..ootiieiiniieieiieeereneeeere e 2-29
2.6 US EXIM BANK ENVIRONMENTAL POLICIES .......ccccociiiiiiniiieiinieeenieieerenieeee 2-29
2.6.1 ENVIRONMENTAL POLICIES FOR MINING........cccccociriiriiiiineeneeneeneeniens 2-31
3.0 ANALYSIS OF ALTERNATIVES....uuiiiiiiininiinsnninssncssssnessssscssssscssssssssssssssssssssass 3-1
3.1 GENERAL POINTS ...ttt sttt s s 3-1
3.2  METHODOLOGY FOR THE ANALYSIS OF ALTERNATIVES ......ccooiiiiiiiiiiinecneene 3-1
3.2.1 ANALYSIS OF THE ENVIRONMENTAL AND SOCIAL SITUATION............... 3-2
322 METHOD OF ANALYSIS ..o 3-2
3.2.2.1 CRITERIA FOR EVALUATION OF POTENTIAL ENVIRONMENTAL AND
SOCTAL IMPACTS ..ottt sttt sttt nnen 3-2
3.3 CHARACTERISTICS OF THE ALTERNATIVES EVALUATED .....ccccccceviniviinineeens 3-3
3.3.1 ALTERNATIVE 1: GNL QUARRY AND SURROUNDINGS.........ccccceverirveerrennns 3-3
3.3.2 ALTERNATIVE 2: LOS MOLINOS QUARRY ......ccciviiiiiiiiiinicieieceeeee, 3-3
3.3.3 ALTERNATIVE 3: EL SOL — PUNTA OLLEROS QUARRY .....cccccocvviiriinrnnnene 3-4
334 ALTERNATIVE 4: JATUN AREA QUARRIES .....c.cociiiiniiiinerecenececseeeeeen 3-4
3.3.5 THE NO QUARRY ALTERNATIVE .....ccciociiiiiiiiiiiieeeceecee e 3-4
3.4 IDENTIFICATION OF POTENTIAL ENVIRONMENTAL IMPACTS FOR
THE ALTERNATIVES ..ottt ettt st s 3-5
3.4.1 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS — GNL
QUARRY AND SURROUNDING AREAS.......cccioiiiniiiiieicceceee e, 3-5
3.4.2 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS - LOS
MOLINOS QUARRY ..ottt s 3-6
3.4.3 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS — EL SOL —
PUNTA OLLEROS QUARRY ..ottt 3-6
344 DESCRIPTION OF POTENTIAL ENVIRONMENTAL IMPACTS - “JATUN”
AREA QUARRIES ...ttt 3-7
345 NO QUARRY ALTERNATIVE ......cooiiiieecee et 3-8
3.5 CONCLUSIONS ..ottt sttt sttt ettt sttt st e sbe bt et s bt ebee bt sbeesnenaesbeenenaeens 3-9
4.0 PROJECT DESCRIPTION 4-1
4.1  INTRODUCTION ..ottt ettt sttt ettt sttt e saeesaee e e 4-1
4.2 QUARRY DESCRIPTION......cccteitiririeniiniteienitetentteitete sttt sttt et s s 4-1
4.2.1  LOCATION.....cooiiitetetirtet ettt ettt sttt sttt esa e st sre e e sne e 4-1
4.2.2 CHARACTERISTICS OF THE ROCK .....ccccooiiiiiiiiiiiiiieeeeeeeeceeceeeeeeee e 4-6
4.2.3 OPERATION ACTIVITIES SCHEDULE. ......ccccocenitiiininiiniinieieneneeie e 4-6
4.24 DESCRIPTION OF QUARRY ACTIVITIES ....cccotiiieiinirieineceeeeeereneeeenee 4-9
4241 PRODUCTIVE PROCESS FLOW CHART ......cococooiiiiiiiiieiiciccireeeeeeeee 4-9
4242 QUARRY PREPARATION .....ccootimtimtinintinitetetetctente sttt 4-10
4.3  QUARRY EXTRACTION ..ottt ettt ettt st 4-11
4.3.1  EXTRACTION. ...ttt ettt sttt ettt st et sh et be b ae s eane e 4-11
4.3.1.1  DRILLING AND BLASTING ....cccociiiiiiiieiiiiiiieceeeeeeteie e 4-12
43.1.2 WAREHOUSES AND EXPLOSIVES BUNKER ........ccccoviiiiiiiiiiiiiineecieene 4-13
4.3.2 LOADING AND CLASSIFICATION PROCESS........cccciiiiriniiieineeieeeeene, 4-14
4.3.2.1  CLASSIFICATION.....cctitiititeietentinterte ettt sttt st st 4-14
43.22 LOADING AND TRANSPORTATION.......ccccectiiiininirieierereteicitereneneseeee e 4-14
4.3.3 PERSONNEL REQUIRED DURING CONSTRUCTION AND OPERATION ....4-15
434 MAIN RESOURCES, MATERIALS AND CONSUMABLES ........cccceeininenenn 4-16
4341 WATER ..o 4-16
4.3.4.2 ELECTRIC ENERGY ....cotiiiiiiiiiniiniineniteteeeteteteste sttt sa b st 4-16

ESIA GNL-2 Quarry Development Project. Caifiete -Pert ii



éWalsh SPERU //LNG
4343 FUELS ..ottt sttt st et 4-16

4.3.5 EMISSIONS, EFFLUENTS AND RESIDUE GENERATED DURING
OPERATION ...ttt st sttt ettt e nrees 4-17
4.3.5.1 PARTICULATE MATTER EMISSION .....ccccoitiiiiiiiiiienineneeeeeetee e 4-17
4.3.5.2  NOISE EMISSIONS ..ottt ettt sttt ettt et st st e e 4-17
4.3.5.3  EMISSION OF COMBUSTION GASES ......ccooiimiirininieieieneneneeeeee e 4-18
4.3.54  LIQUID EFFLUENTS ...coiiiiiiiiiieiee ettt sttt e 4-18
4.3.5.5  SOLID WASTE ...ttt sttt s s 4-18
4.3.6  SUPPORT INSTALLATIONS ....ooiiiiiiiiie ettt ettt s 4-19
4.3.6.1  MESS HALL ..ot e 4-19
4.3.6.2  WORKSHOPS.......cooiiii e 4-19
4.3.6.3  OFFICES ...t e 4-19
4.3.64  GENERATORS.....cooiiitet ettt ettt s st 4-19
4.3.6.5 WAREHOUSES ..ottt ettt s 4-19
4.3.6.6  SERVICE STATION .....coiiiiiiiieieniinenestteteeeteteteste sttt ettt st st 4-19
4.3.6.7  MAINTENANCE SHOP.......ccocoiiiiiiiiiiicccteee et 4-19
4.3.6.8 PORTABLE CHEMICAL RESTROOMS .......ccceouiiiiiinininiiieicieieneee e 4-20
4.3.6.9 QUARRY ACCESS ...ttt s s 4-20
4.3.6.10 LIGHTING SERVICES ......cccciiiiiiiiiiiiiiteceeereeeceetetee e 4-20
4.4 ACCESS ROAD DESCRIPTION ....coiiiiiiiiiiiiieieeieeeesite ettt 4-20
4.4.1 LOCATION OF THE ACCESS ROAD.....cccccoitimiiniiiiiiieeeeeeecseeee e 4-20
4.4.1.1  ROUTE DESCRIPTION ......ccceectiiiiiiiientinieniteteeetetetete sttt s 4-20
4.42 GENERAL DESIGN ASPECTS ...ttt s 4-21
4421 LENGTH ..ccciiiii et 4-21
4422 WIDTH..ccoiiiii e s 4-21
4423  BERMS ... e 4-21
4424  RIGHT OF WAY ..o s 4-22
4.4.2.5 RESTRICTED PROPERTY AREA .......ccciiiiiiiiiiiiiiiiiiiece 4-22
4.4.2.6 MAXIMUM SPEED ......cociiiiiiiiiinitrteteteeeste ettt sttt e 4-22
44277 NUMBER OF LANES ......coiiitiiinintetee ettt ettt st 4-22
4.4.2.8  ROLLING SURFACE.......cccootiitiiniminietetecesteee sttt ettt sttt 4-22
4.4.29 LONGITUDINAL PROFILE ......ccoccccotiiimiiniiieicieeste et 4-22
4.4.2.10  GEOLOGY ..ottt ettt sttt sttt s 4-22
4.4.2.11 PHREATIC LEVEL ....cccooiiiiiiiiiiiiieecee et e 4-23
4.4.2.12  LIFE SPAN L...iiii ettt st s 4-23
4.4.2.13 LOADS ..o e 4-23
4.4.2.14 PAVEMENT ..ot 4-23
4.43 DESCRIPTION OF THE CONSTRUCTION ACTIVITIES.......cccceooeeveiniiniennenns 4-24
4.4.3.1  PROVISIONAL WORK ...c..oottitiiitiiineninentetetetetenteste sttt esre s s eee 4-24
4.4.3.2  EARTH MOVING ...ocoioiiiiiiiiiieicietetene ettt sttt sa e st 4-25
4433  PAVEMENT ..ottt sttt 4-26
4434 LIST OF REQUIRED EQUIPMENT .......ccocceiiiiiiniiinininieeeieciene e 4-27

4435 APPROXIMATE NUMBER OF PERSONNEL DURING THE

CONSTRUCTION PHASE .......cooiiiiiiiiiiieece e 4-28
4.5 LAND TRANSPORTATION OF ROCK......coccteitiiiiiiiniiiieiieeniteniee st 4-28
4.5.1 TYPE AND QUANTITY OF TRUCKS .....ccoeeiiiiiiniinierienieeeeeeeeeneenee e 4-28
4.5.1.1  FREQUENC Y ...ooiiiiiiiiiiicteeetee ettt sttt s st e 4-29
4.5.1.2  TRANSPORT ROUTE.......ccocciiiiiiiiiinieicctece sttt 4-29
4.5.1.3  TRAFFIC STUDY ..ottt ettt sttt st s e 4-29
4.6 LEGAL CONDITIONS FOR LANDOWNERS ......ccoooiiiiiiiiiieneeneeeeeeeeen 4-29
4.7  PERMITS FOR THE WORK .......cooiiiiiiiiiieeeee ettt 4-29
5.0 BASELINE ......ouiiiiiniiniinninsnesnessessnsssnsssesssessssssssssssssssssssasssssssssssessassssssasssassassssesss 5.1.1-1
5.1  PHYSICAL BASELINE ...ttt sttt 5.1.1-1
S5.1.1 0 CLIMATE Lottt ettt 5.1.1-1
51.1.1  BACKGROUND .....ccocoiiitiriintctetccentee sttt sttt st eeenne D 5.1.1-1
51.1.2  WEATHER . ..ccooiiii ettt sttt s eaee D 5.1.1-2

ESIA GNL-2 Quarry Development Project. Caifiete -Pert iii



¢

éWalsh PERU LNG
5.1.1.3  FIELD DATA COLLECTION ......ccoccotitiiiiimininieieeeeeteteie et 5.1.1-10
5.1.1.4 MIXING LAYER HEIGHT ......ccoiiiiiiiiiiiiiiiecceeeeecesiestese e 5.1.1-11
5.1.2  GEOLOGY ..ottt sttt sttt sae s sae s ne 5.1.2-1
5.1.2.1  GENERAL GEOLOGY .....cooiiiiiiiiiiiiiiiiiiiciceeeee e 5.1.2-1
5.1.2.2  HISTORICAL GEOLOGY ...cccccooiiiiiiiiiiiiiiiiiiicceeee e 5.1.2-5
5.1.23  STRUCTURAL GEOLOGY .....oooteteieniiniinieniinieetetentesiese e eteeete e eeeeene 5.1.2-6
5124  HYDROGEOLOGY ..c..ooteiiiiniinieniiiteitetetentese sttt sttt nae e 5.1.2-7
5.1.2.5  SEISMICITY ettt sttt sttt sa b e s eae 5.1.2-8
5.1.2.6 APPLIED GEOLOGY .....coctiiiiiiiiiiniiniteteieteienie ettt sttt ae s 5.1.2-10
5.1.2.7 RESULTS OF THE GEOTECHNICAL EVALUATION........ccccccecvevveniinannns 5.1.2-11
5.1.2.8  CONCLUSIONS ..ottt sttt st sr st 5.1.2-13
5.1.3  GEOMORPHOLOGY AND PHYSICAL STABILITY ...ccoceviiiiiiiiieieieneene 5.1.3-1
5.1.3.1  MORPHOGENESIS......ccocooiiiiiiiiiiiiiiiiccee s 5.1.3-1
5.1.3.2  PHYSIOGRAPHY ....ooiiiiiiiiiiiiiiiiiicccecee s 5.1.3-2
5.1.33 COMPLEMENTARY PHYSIOGRAPHIC FEATURES ........ccccccenininininennnn 5.1.3-5
5.1.3.4 MORPHODYNAMICS AND CURRENT EROSIVE PROCESSES .................... 5.1.3-7
5.1.3.5 CURRENT EROSIVE PROCESSES AND PHYSICAL STABILITY ............. 5.1.3-8
5.1.3.6 CONCLUSIONS ..ottt ettt sttt 5.1.3-10
5.1.4  SOILS AND LAND USE CAPACITY ..utiiiiiieiieieeeeee ettt 5.1.4-1
5.1.4.1  SOIL CLASSIFICATION AND DESCRIPTION........cccccceeuiiiniiiniiiiicieienne, 5.1.4-2
5.1.42  LAND USE CAPACITY ...oooiiiiiiiiiiiiieicteeee ettt 5.1.4-10
5.1.43  CONCLUSIONS ..ottt 5.1.4-13
5.1.5  LANDSCAPE ...ttt sttt 5.1.5-1
5151 GENERAL ..ottt st 5.1.5-1
5.1.52  METHODOLOGICAL ASPECTS ......coiiiiiiiieiciecieneneeeeeeeecese e 5.1.5-1
5.1.53 PROJECT LOCATION WITH RESPECT TO THE SOIL USAGE...................... 5.1.5-1
5.1.5.4 RELATIONSHIP AMONG PERCEIVED LANDSCAPE COMPONENTS......... 5.1.5-2
5.1.5.5 IMPORTANT COMPONENTS AND AESTHETIC POTENTIAL OF THE
LANDSCARPE ..ot s 5.1.5-2
5.1.5.6  ANALYSIS OF THE VISUAL QUALITY OF THE LANDSCAPE .................... 5.1.5-3
5.1.5.7  ANALYSIS OF LANDSCAPE FRAGILITY AND ABSORPTION CAPACITY 5.1.5-3
5.1.5.8 CONCLUSION ....c.oiiiiiiiiiiiiiiii e 5.1.5-3
5.1.6  CURRENT LAND USE ...ttt 5.1.6-1
5.1.6.1 CURRENT LAND USE CATEGORIES ........ccceecteiiiiiiininininieeeeceecienie e 5.1.6-1
5.1.6.2  CULTIVATED LAND ......ccooiiiiiiiiieteteteeeste ettt 5.1.6-1
5.1.6.3 LAND WITH NATURAL VEGETATION ....ccccceoiiminiiiiicienineneeeercecie e 5.1.6-2
5.1.6.4 LAND WITHOUT VEGETATION ......cccoeoiiiiiiiiiniiiicicieeeec e 5.1.6-3
5.1.7  AIR QUALITY AND ENVIRONMENTAL NOISE......cccccoceiiiiniiniinienieneen 5.1.7-1
5.1.7.1  STANDARDS AND MAXIMUM PERMISSIBLE LEVELS ...........ccccccceiiinnne. 5.1.7-1
51,72 MONITORING STATIONS .....ootiiiriirteietenteente ettt st 5.1.7-3
5.1.7.3  SAMPLING EQUIPMENT AND METHODS ........ccccceviinininininineneceereeenen 5.1.7-5
5.1.74  CALIBRATION AND VERIFICATION PROCEDURES.........cccccccecvvvivinannnne. 5.1.7-6
5175 RESULTS ..ottt st st 5.1.7-7
5.2  BIOLOGICAL BASELINE ...ttt st 5.2.1-1
5.2.1  VEGETATION. ...ttt sttt et s 5.2.1-1
52.1.1  GENERAL ASPECTS ..o 5.2.1-1
52.1.2 DESCRIPTION OF VEGETATION UNITS .....ccceeitrieiiieiinenineneeeeeeeere e 5.2.1-1
52.13 SAMPLING ZONE TRANSECT RESULTS .....ccccceririminineneneeecrecene e 52.1-5
52.1.4  RESULTS ANALYSIS ..ottt 5.2.1-8
5.2.2 0 BIRDS ettt st st et 5.2.2-1
522.1  GENERAL ASPECTS ....ooiiiiiiieecee e 5.2.2-1
5222 CHARACTERISTICS OF SAMPLING ZONES........cccceoiniiinininiiieciencene, 5.2.2-1
5223 RESULTS AND DISCUSSION......cccocoiiiiiiiiiiiiiiiiicicicceecee s 5.2.2-3
523 MAMMALS ... e 5.2.3-1
523.1  GENERAL ASPECTS ....ooiiiiieitetetctetentee sttt sttt e 5.2.3-1
5232 DESCRIPTION OF SAMPLING ZONES ......ccceooiiiiiiiiieineneneneeeeeeeeienaene 5.2.3-1
5233 RESULTS AND DISCUSSION......cccttteieietiientetteteeeteeeie sttt 52.3-4
5.2.4  HERPETOLOGY ....ooiuiiiiiiiieiee ettt ettt st sttt et et 5.2.4-1

ESIA GNL-2 Quarry Development Project. Caifiete -Pert iv



?
éWalsh PERU /LNG

5241 GENERAL ASPECTS ....oiiiiiiiiteeeetentee sttt s 5.2.4-1
5.2.4.2 CHARACTERISTICS OF SAMPLING ZONES.......cccoctriiiiiiiinineneeeeeeeeieeenne 5.2.4-1
5.2.4.3 RESULTS AND DISCUSSION......cccooiiiiiiiiiieniiiiit ettt 52.4-2
5.3  CULTURAL BASELINE ....c.oiiiitiiit ittt sttt 5.3-1
5.3.1  ARCHEOLOGY ..ottt ettt ettt ettt e sae e 5.3-1
53.1.1 RESEARCH BACKGROUND .....cccoctvtrtiiiiiiinientieenteteeetete st 5.3-1
53.1.2  RESULTS OF THE STUDY ..ottt 5.3-1
53.1.3  CONCLUSIONS AND RECOMMENDATIONS .......cccooiiiiiiieiinienineneeeeeene 5.3-5
54  SOCIAL BASELINE ..ottt sttt ettt et sbe e it st see e eaeens 5-4.1
5.4.1 SCOPE OF THE STUDY ..ottt ettt ettt 5-4.2
54.1.1  PROJECT LOCATION ....ccueitriiireetetetetentestenetete ettt sttt nae s 5-4.2
54.1.2 DIRECT AND INDIRECT AREAS OF INFLUENCE OF THE PROJECT............ 5-4.2
5.4.1.3 HISTORICAL BACKGROUND OF THE PLACES LOCATED IN THE
DIRECT AREA OF INFLUENCE OF THE PROJECT ........cccceviviiiiiiiiiicne, 5-4.3
5.4.2 DEMOGRAPHICAL CHARACTERISTICS OF THE POPULATION OF
PROJECT AREAS OF INFLUENCE ......cocciiiiiiiiiieiieeeeeeeeeeee e 5-4.4
542.1 TOTAL POPULATION BY DISTRICTS.......cccoeoiiiiiiiiiiiieieieiececeeee 5-4.4
5.4.2.2. POPULATION PER AREA AND GENDER .........ccccciviiiiiiiiininiiicicicee, 5-4.6
5.4.3. SOCIO-ECONOMIC PROFILE OF THE PROJECT’S AREAS OF
INFLUENCE ..ottt ettt sttt ettt st st s 5-4.7
5.43.1. POVERTY LEVELS IN THE AREAS OF INFLUENCE...........ccccoceeviniiiiiiiiiinn. 5-4.7
5.4.3.2. EDUCATION IN THE AREAS OF INFLUENCE .......ccccccectiriininininineceeecieeneene 5-4.7
5433  HEALTH PROFILE OF THE POPULATION IN THE AREAS OF
INFLUENCE ..ottt st s 5-4.16
5.43.4  SECURITY SENSATION......cccioiiiiiiiiiiiiiiiiicicectc e 5-4.20
5.43.5. ECONOMIC SITUATION OF THE POPULATION IN THE AREA OF
INFLUENCE ...ttt sttt ettt sttt sne e 5-4.28
543.6 PRODUCTION SYSTEM IN THE AREAS OF INFLUENCE..........cccccocevvvuenene 5-4.30
54377  INVOLVED PARTIES ......ccciiiiiiiiiiiiii e 5-4.32
5.43.8 RESIDENT PROFILE IN THE AREA OF INFLUENCE...........cccccceoininininnnne 5-4.38
5439 CULTURAL ASPECTS IN THE AREAS OF INFLUENCE............cccccvininnnen. 5-4.43
5.4.4 PERCEPTIONS AND EXPECTATIONS OF THE MAIN SOCIAL
STAKEHOLDERS ...ttt ettt st 5-4.44
5.4.5 METHODOLOGICAL ASPECTS ...ttt 5-4.47
54.5.1 QUALITATIVE METHODOLOGY .....oooeoiiiiiiiiiiiiiniiiitceeeceieseese e 5-4.47
5452 EVALUATION WORKSHOP........ccccoiviiiiiiiiiiiiciicccceee 5-4.49
5453 QUANTITATIVE METHODOLOGY ......ccooiiiiiiiiiiiiiiiiiiiicicicccccccee 5-4.51
5.4.6  HUMAN SETTLEMENTS .....oiiiiiiieeeet ettt 5-4.53
54.6.1 PLACE OF BIRTH ....cccoiiiiiiiiiiiiicicieeeeeeceertee ettt 5-4.53
54.6.2 LANGUAGES OR TONGUES.......ccciooiiiiiiiinienteeceeeeestese et 5-4.53
5463  RELIGION ..ottt sttt sttt et s s 5-4.54
5.4.6.4 RESIDENCE IN THE LOCALITY ...ocooiiiiiiiiiiiiieiencce e 5-4.54
54.6.5 EDUCATION......coiiiiiiiiiiii et s 5-4.57
5466  AGE. ..o e e 5-4.57
5.4.6.7 BASIC SERVICES IN THE LOCALITY ....coooeiiiiiiiiiiiininiciciciciciccee 5-4.59
6.0 ENVIRONMENTAL & SOCIAL IMPACTS ASSESSMENT .....ccooviivuecsnrssnccsnecsnnes 6-1
6.1  GENERAL POINTS ...ttt ettt ettt et naeas 6-1
6.2 METHOD OF ENVIRONMENTAL ANALYSIS ..ottt 6-2
6.2.1 ASPECT/COMPONENT INTERACTION MATRICES .......ccccooviiiiiiiiiiiene. 6-2
6.2.1.2  CLASSIFICATION BY SIGNIFICANCE.......c.cccesitiirinieieieieieniesene e 6-3
6.3 ENVIRONMENTAL AND SOCIAL IMPACTS OF THE PROPOSED
EXPLOITATION OF GNL —2 QUARRY ..couiiiiiiiiiieienteee ettt 6-5
6.3.1 ORDER OF ENVIRONMENTAL AND SOCIAL IMPACTS......ccccceevervirneaeane 6-13
6.3.2  FAVORABLE IMPACTS ...ttt 6-16
6.3.3  ADVERSE IMPACTS ...ttt 6-17

ESIA GNL-2 Quarry Development Project. Caifiete -Pert v



Z2Walsh seau’Lne

6.4 ENVIRONMENTAL AND SOCIAL IMPACTS - ACCESS ROAD.......ccccecvevvneennenn.
6.4.1 ORDER OF ENVIRONMENTAL AND SOCIAL IMPACTS........ccceceverenunens
6.4.2 FAVORABLE IMPACTS .....c.oooiiiiieee et
6.4.3  ADVERSE IMPACTS ....ooiiiiteeenetee ettt

7.0 ENVIRONMENTAL MANAGEMENT PLAN ....coinnieniinsnnnnenssnnssnessanssnesssnsans

7.1  PREVENTIVE AND MITIGATION MEASURES ........ccocciiiiiiiiiieeeceeeeee
7.1.1  FUEL SPILL POLLUTION PREVENTION .....cccceceectininiriininieienineenienieeens
7.1.1.1  PREVENTION OF EFFECTS ON GROUNDWATER.........ccccccoceeviiviniinrannns
7.1.2  SOLID WASTE HANDLING.......cccceitiieienieieeneceee ettt s
7.1.3  LIQUID WASTE SUITABLE HANDLING .....cccccccieiiiniiniiniiniciieeeeieeeee
7.1.4 ATMOSPHERIC EMISSION AND NOISE REDUCTION PROGRAM ...........
7.1.5 ARCHAEOLOGICAL SITES PRESERVATION........ccceocteviininieininecicnceeens
7.1.6 VEGETATIVE COMMUNITIES NATURAL RECOVERY .......cccocvvvinininnns
7.1.7  MITIGATION MEASURES FOR FAUNA DISPLACEMENT .........cccecveeueene.
7.1.8  VISUAL QUALITY IMPROVEMENT ......ccceocteiiiniiiiinieienineerenreeeeie s
7.1.9  EXPLOSIVES HANDLING ...c..cociiiiiiiiiiiiiiceceeeeeee e
7.1.10 CODE OF CONDUCT FOR THE STAFF IMPLEMENTATION..........ccc.......
7.1.11 WORK STAFF SAFETY ...oootiiiiiieienieesenteesteetetesie ettt
7.1.12 OCCUPATIONAL DAMAGES PREVENTION .....ccccccovtiiininiiniinineneneenns
7.1.13 PUBLIC HEALTH PROTECTION .....ccociiiiiiiiiriiiiieienecneeeeceeeeeeeeeeee e
7.1.14 SLOPES PROTECTION IN QUARRIES AND WASTE ROCK PADS ............

7.1.15 ROAD BORROW AREA MANAGEMENT AND SURPLUS MATERIAL

DISPOSAL (SMD) ..o eeeeeeeeeeseeseeeseeesesseeeseeseessesssseseesssesssesssseseeseees
7.1.16 TRANSIT SIGNALING AND MAINTENANCE ......ccooovvveoeeooeeeeeeeeeeeeeeeeeeee
72  ENVIRONMENTAL MONITORING PROGRAM ...oovoooeeeeeeseeeeoeeeeeeeeeee oo

7.2.1 ENVIRONMENTAL MONITORING PROGRAM THEORETICAL

FRAMEWORK .....ooiiiiiii ettt

7.2.2  OBJECTIVES ...ttt sttt sttt s
7.2.3  AIR QUALITY AND NOISE MONITORING ......ccccceeuirieiininieienieeeeienieeens
7.2.4 EFFLUENT MONITORING IN THE EVENT OF REUSE.........ccccceniiniinnnnn.
7.2.5 FAUNA MONITORINGL......ccceectiiiririeniinteteneeeete sttt sreeaeens
7.2.6 VEGETATION LATENT PERIOD FOLLOW UP .....c.cccccoininiinininienencenns
7.2.7 ARCHAEOLOGICAL MONITORING.......cccocteeiiniiiiiiiiieiiiinicenceeicsiees

7.3 ENVIRONMENTAL SURVEILLANCE AND/OR FOLLOW-UP PROGRAM..........

8.0 SOCIAL MANAGEMENT PLAN (SMP) c.cccvuirruensuensnensnensnecsaesssncsssesssnsssaesssnssnns

9.0 CONTINGENCY PLAN...uutintiiinrtensnesnnsnesssnssnsssessassssssasssssssssssessasssssssssssssasssssssassae

9.1  BACKGROUND .....cooiitiiiititeeniteerte sttt ettt et ettt esae st be et nbe e
9.1.1  OBJECTIVES ..ottt s
9.1.2 SCOPE AND STRATEGIES ......oiiiiiiieitetee et

9.2 GENERAL TERMS .....coutiiieineteneetetest ettt sttt sttt st saeens
0.2.1 INCIDENTS ..ottt ettt sttt st e sa e s sreeaeens
9.22 NEARMISS INCIDENTS .....cooiiiiiiiiiieient ettt
9.2.3 EMERGENCY LEVELS ..ottt

9.3 IDENTIFICATION OF RISK FACTORS AND ELEMENTS AT RISK........ccccccceu.ee.

9.4 ORGANIZATION OF THE CONTINGENCY RESPONSE SYSTEM........ccccccceuvneee.
9.4.1 GENERAL ORGANIZATION FOR CONTINGENCIES........cccccovviriircrinnennn.
9.4.2 DUTIES OF THE CONTINGENCY TEAM .....cccociniriiiininiciineeicnicneeienene
9.4.3 SUPPLY AND MANAGEMENT OF RESOURCES.........ccccccevininiininierenns

9.5 OPERATIONAL CONTINGENCIES RESPONSE PLAN .....cccccociriiniiiiniceeeene
9.5.1 MEDICAL EVACUATION CONTINGENCIES. .....c..ccceevteniininiinineeieneneenns

ESIA GNL-2 Quarry Development Project. Caifiete -Pert

vi



?
éWalsh PERU /LNG

9.5.2 CONTINGENCY: PETROLEUM SPILL......cccceoctriiininieiininienieneeeeneneenienieenens 9-16
9.5.3 CONTINGENCY: ACCIDENTS CAUSED BY THE USE OF EXPLOSIVES ..... 9-18
9.54 CONTINGENCY: ACCIDENTS CAUSED BY EARTHQUAKES...................... 9-18
9.5.5 CONTINGENCY: ACCIDENTS CAUSED BY FIRE......ccccceiininiininiencneens 9-20
9.5.6 CONTINGENCY: ACCIDENTS CAUSED BY FLOODS OR MUDFLOWS....... 9-20
9.5.7 CONTINGENCY: ABSENTEEISM CAUSED BY THE OUTBREAK OF AN
EPIDEMIC ..ottt ettt e 9-21
9.5.8 CONTINGENCY: OCCUPATIONAL ACCIDENTS .....ccceoiiiinininiininecienieeeens 9-21
9.5.9 CONTINGENCY: CONFLICTS WITH WORKERS..........ccccceiirieininiereneeens 9-21
9.5.10 CONTINGENCY FOR SOCIAL DISTURBANCES ........cociriiiiiieieieeeneeneeae 9-22
9.5.11 CONTINGENCY: DISRUPTION OF THE EXPLOITATION AND/OR
CONSTRUCTION PROCESS CAUSED BY STRUCTURAL FAILURE............. 9-22
9.5.12 NOTIFICATION OF CONTINGENCIES ......c.ccccieiiiiiiiiiniiiiiieeeneseeesees 9-23
9.5.13 EVALUATION, RESTART OF OPERATIONS AND ISSUING OF REPORTS.. 9-23
9.6 TRAINING AND DRILLS ..ottt ettt st 9-24
9.7 SPILL EQUIPMENT REQUIRED
(MAY REQUIRE MODIFICATION BASED ON RISK) ..c.cocteriniiiiniiniiienieneeiesienene 9-25
9.8 LIST OF CONTACTS ..ottt ettt sttt sttt sae s s s 9-25
10.0 CLOSURE AND ABANDONMENT PLAN.....ccccceintiirstiissnnncssrnecssanecsssnecsssnecsssneens 10-1
10.1 GENERAL ..ottt ettt sttt ettt e ae bt sanesane e 10-1
10.1.1 OBJECTIVES OF THE CLOSURE PLAN ......cccioiiiiiiieieieicrieeeenreseere e 10-1
10.2 CRITERIA FOR CLOSURE ......occiiiiiiiiiiiiiiciittcctcee et 10-2
10.2.1 PHYSICAL STABILITY ottt ettt s 10-2
10.2.2 STORMWATER CRITERIA.......coeiiiiiiiiiiiteeeereetee et 10-2
10.3 CLOSURE MEASURES FOR PHYSICAL STABILITY ....coceniiiiiiinineceneeecieneeeenn 10-3
10.3.1 SLOPES IN THE QUARRY AREA AND WASTE ROCK AREA............c..cccee. 10-3
10.3.2 WASTE ROCK AREA ....ccoioiiiiiiiitctettcestetete ettt ettt 10-3
10.4 CLOSURE MEASURES FOR ANCILLARY STRUCTURES.......cccccvvvieiniriirineennn 10-3
10.5 TIMING OF CLOSURE ACTIVITIES ....cc.cooiiiiiiiiiiieeneieceee e 10-4
10.5.1 ACTIVITIES CONCURRENT WITH OPERATIONS ......ccccociiiiiiiiinienienieeene 10-4
10.5.2 FINAL ACTIVITIES OF CLOSING ....c..cocteotirinieienineeeneetente ettt 10-4
10.6  POST CLOSURE MONITORING.......cccooiiiiiiiiiieiiiieieieneceee e 10-4
10.6.1 PHYSICAL STABILITY .ottt 10-5
10.7 RESPONSIBILITIES ......coiiiiitiiii ettt ettt ettt sttt st s 10-5
10.7.1 QUARRY SUPERINTENDENT ......cccecotiiiriiminieienitneeteneeeert e sreennens 10-5
10.7.2 CONTRACTORS ..ot e 10-5
10.7.3 ENVIRONMENTAL SUPERVISOR .......cocciiiiiiiiiiiniinieeeeeeeeeececeeee 10-6
11.0 COMMUNITY RELATIONS PLAN ...cotiiittiintinnsnnensnneesssnecsssenessssecssssscssssscsssasens 11-1
T1.1 OVERVIEW L.ttt et sttt ettt e s s s sane e 11-1
11.2 OBJECTIVES ..ottt sttt sttt et saeens 11-1
11.3° APPROACH ..ottt sttt 11-2
11.4 AREA OF INFLUENCE .....cccoiiiiiiiiiiiitcectt ettt s 11-2
11.5 GENERAL STRATEGIES ...ttt 11-3
11.5.1 INFORMATION AND CONSULTING WITH INTEREST GROUPS .................. 11-3
11.5.2 INVOLVEMENT OF THE COMPANY"’S DIFFERENT LEVELS ...................... 11-3
11.6  MANAGEMENT STRUCTURE .....cccoooiiiiiiiiiiieteeneeeeeet et 11-3
11.7 FUNCTIONS OF THE COMMUNITY RELATIONS MANAGEMENT ........cccccccoeeuen 11-4
11.8  COMMUNITY RELATIONS TRAINING PROGRAM FOR THE PROJECT
PERSONNEL ...ttt ettt ettt s st e s 11-7
11.9 TEMPORARY EMPLOYMENT PROGRAM FOR LOCAL PERSONNEL ................... 11-7
11.10 COMMUNICATION AND CONSULTING PROGRAM ........cccceeuiniriiiinierenineerenee 11-8

ESIA GNL-2 Quarry Development Project. Caifiete -Pert vii



éwalSll ~ERU LNG
11.11 LAND USE NEGOTIATION PROGRAM .....ccccotriiiiriiniiientctenieeienieeeesie e 11-10
11.12 HEALTH PROGRAM......ccoiiiiiiiiiiiinieeneteste ettt st s 11-11
11.13 TRAINING AND EDUCATIONAL PROGRAM .......cccoooiiiiiiiiiiniciiniiccccecee, 11-11
11.14 WORKER’S CODE OF CONDUCT ....coeotetiriinieienieeienieeieetenie ettt 11-12
11.15 WORKER CODE OF CONDUCT PROPOSAL.......ccccccerimieiinieieneneeeeeeeeene e 11-13

ESIA GNL-2 Quarry Development Project. Caifiete -Pert viii



Z2Walsh PERU //LNG
INDEX OF TABLES

TABLE 2-1 MAXIMUM PERMISSIBLE LIMITS (LMPS) FOR POLLUTING

EMISSIONS FROM VEHICLES .......cooiiiiiiiiieeceeecneese e 2-13
TABLE 2-2 NATIONAL AMBIENT AIR QUALITY STANDARDS ......ccccceniviininenne 2-17
TABLE 2-3 WORLD BANK STANDARDS FOR AIR QUALITY— WITHIN

PROPERTY BORDERS. ..ottt 2-18
TABLE 2-4 ENVIRONMENTAL QUALITY STANDARDS FOR AMBIENT NOISE.... 2-18
TABLE 2-5 WORLD BANK STANDARDS FOR AMBIENT NOISE......cccccccovevininnnne. 2-18
TABLE 2-6 GUIDELINES FOR NOISE IN OCCUPATIONAL HEALTH — WITHIN

PROPERTY LIMITS ... oottt 2-19
TABLE 3-1 SUMMARY OF CRITERIA AND CLASSIFICATIONS ......ccccccenireiriniennn 3-3
TABLE 4-1 MINING CONCESSION UTM COORDINATES........cccooiiiiiiniiieineeeene, 4-2
TABLE 4-2 UTM COORDINATES OF THE OPERATIONAL AREA........cccooiiviiniinene 4-2
TABLE 4-3 DISTANCE FROM THE GNL-2 QUARRY TO POPULATED PLACES....... 4-3
TABLE 4-4 WEIGHT AND VOLUME OF THE ROCKS ........ccceiiiiiiininieeneeeneneenens 4-6
TABLE 4-5 PROJECT SCHEDULE .......cooiiiiiiiiiinitettete ettt 4-7
TABLE 4-6 LOCATION OF PROPOSED DRILLING SITES .....ccccccvevininiiineeienceenn 4-10
TABLE 4-7 DRILLING PARAMETERS ..ottt 4-12
TABLE 4-8 EXPLOSIVE MATERIALS TO BE USED .....cccccceeciiniiiiniiieieniceeeeee, 4-13
TABLE 4-9 APPROXIMATE CONSUMPTION OF WATER ....c..ccoceiriiniiiiiieiieeeee, 4-16
TABLE 4-10 PRIMARY SOURCES OF NOISE........ccccoiteiiiinieiiniinieneneeeese e 4-17
TABLE 4-11 GEOGRAPHICAL DESCRIPTION OF THE ACCESS ROAD .........cccceuee. 4-21
TABLE 4-12 SIEVE SIZES FOR ROAD MATERIALS.....cccccooiiiiiiieeeenecneceee 4-27
TABLE 4-13 EQUIPMENT REQUIRED FOR THE CONSTRUCTION STAGE ............... 4-27
TABLE 4-14 PERSONNEL REQUIRED FOR THE CONSTRUCTION STAGE OF

THE ACCESS ROAD ..ottt 4-28
TABLE 5.1.1-1 LOCATION OF THE METEOROLOGICAL STATIONS .......ccccevveeueennene 5.1.1-1
TABLE 5.1.1-2 CLOUDINESS IN “OKTAS” (EIGHTS) FOR 1968 — 1997 PERIOD........ 5.1.1-5
TABLE 5.1.1-3 METEOROLOGICAL DATA COLLECTION STATIONS ..................... 5.1.1-10
TABLE 5.1.1-4 MIX LAYER’S MAXIMUM HEIGHT (M) DURING DAY AND

NIGHT PERIODS ...ttt s 5.1.1-12
TABLE 5.1.2-1 SEISMIC CHARACTERISTICS .....cccoiiiiiiiiiiiieieceeeeeeeeesieeas 5.1.2-10
TABLE 5.1.2-2 INCIDENCE OF THE GEOLOGICAL FORMATIONS IN THE

AREA OF STUDY ..ottt 5.1.2-11
TABLE 5.1.2-3 SUCS CLASSIFICATION RESULTS ......c.cooiriiieineeeeeeeereneeeenreeaens 5.1.2-12
TABLE 5.1.3-1 DESCRIPTION AND DISTRIBUTION OF GEOMORPHOLOGIC

UNITS ettt et ettt st bbb b e 5.1.3-6
TABLE 5.1.4-1 GRADIENT PHASES ..ottt 5.14-1
TABLE 5.1.4-2 NATURAL SOIL CLASSIFICATION ....c.cociiviiiiiiiiinieieicnieeeieneeeee 5.14-2
TABLE 5.1.4-3 CARTOGRAPHIC SOIL UNITS ...cooiiiiiiniiieeeeeeeeeeneenee e 5.14-3
TABLE 5.1.5-1 MOST NOTICEABLE VISUAL LANDSCAPE COMPONENTS

ZONE A oottt e 5.1.5-4
TABLE 5.1.5-2 ARCHITECTURAL COMPOSITION OF VISUAL LANDSCAPE

ZONE A oottt e e 5.1.5-5
TABLE 5.1.5-3 MOST NOTICEABLE VISUAL LANDSCAPE COMPONENTS

ZONE B ..o e 5.1.5-7
TABLE 5.1.5-4 ARCHITECTONIC COMPOSITION OF VISUAL LANDSCAPE

ZONE B ..ottt e 5.1.5-8
TABLE 5.1.7-1 NATIONAL AIR QUALITY STANDARDS ......cccoooiiiiiiiiiniiieicieeee 5.1.7-1

ESIA GNL-2 Quarry Development Project. Caifiete -Pert

ix



Z2Walsh PERU //LNG
TABLE 5.1.7-2 WORLD BANK GROUP AMBIENT AIR CONDITIONS AT

PROPERTY BOUNDARY, FOR GENERAL APPLICATION................... 5.1.7-2
TABLE 5.1.7-3 NATIONAL AMBIENT NOISE QUALITY STANDARDS ........ccccceueenee 5.1.7-2
TABLE 5.1.7-4 WORLD BANK AMBIENT NOISE STANDARDS AT PROPERTY

BOUNDARY ...ttt sttt st e 5.1.7-2
TABLE 5.1.7-5 NOISE OCCUPATIONAL HEALTH GUIDELINES — WITHIN

PROPERTY BOUNDARY ....oooiiiiiiiiiiieeneeeceeeeeeeeeee e 5.1.7-3
TABLE 5.1.7-6 DESCRIPTION AND LOCATION OF AIR QUALITY MONITORING

STATIONS ..ottt et nees 5.1.7-3
TABLE 5.1.7-7 DESCRIPTION AND LOCATION OF THE ENVIRONMENTAL

NOISE MONITORING STATIONS. ......cooiiiirieiinteeenieneeeeneneeie e 5.1.7-4
TABLE 5.1.7-8 AIR QUALITY SAMPLING EQUIPMENT AND METHODS —

OCTOBER 2004 ..ot e 5.1.7-5
TABLE 5.1.7-9 AIR QUALITY SAMPLING EQUIPMENT AND METHODS —

MARGCH 2005 ......iiieieniieieteneeese ettt sttt 5.1.7-5
TABLE 5.1.7-10  NOISE MONITORING EQUIPMENT AND SETTINGS —

OCTOBER 2004 ..ottt ettt 5.1.7-5
TABLE 5.1.7-11  NOISE MONITORING EQUIPMENT AND SETTINGS —

MARGCH 2005 ......iiieiiniieieieneeeee ettt 5.1.7-6
TABLE 5.1.7-12  PM10 PARTICLES CONCENTRATION........cccceeiiiiimiiniiniceceeeeeee, 5.1.7-7
TABLE 5.1.7-13 ~ CARBON MONOXIDE CONCENTRATIONS, CO.....cccccccevereeereneneenns 5.1.7-8
TABLE 5.1.7-14  SULFUR DIOXIDE, SO2, CONCENTRATIONS .......ccccceoveevinirieninene. 5.1.7-8
TABLE 5.1.7-15 ~ NITROUS OXIDES, NOX, CONCENTRATIONS ........ccccccveviiirieininn. 5.1.7-9
TABLE 5.1.7-16  NOISE LEVEL MONITORING RESULTS .......cccccioiiiiiiniiniinicriceene 5.1.7-10
TABLE 5.2.1-1 ELEVATION AND DOMINANT VEGETATION FORMATIONS IN

SAMPLING ZONES (SZ) ....oouiiiiiiiiiiiiiiiiieteeeeeetetee e 52.1-2
TABLE 5.2.1-2 MAIN CHARACTERISTICS OF VEGETATION SPECIES IN THE

STUDY AREA ..ottt 5.2.1-4
TABLE 5.2.1-3 MAIN CHARACTERISTICS OF TRANSECTS ESTABLISHED

WITHIN STUDY AREA ..ot 5.2.1-5
TABLE 5.2.1-4 RESULTS FOR THE TRANSECTS ESTABLISHED IN THE

SAMPLING ZONE FOR THE ACCESS ROAD......ccccccevivinineninienene. 5.2.1-6
TABLE 5.2.1-5 RESULTS FOR THE TRANSECTS ESTABLISHED IN THE

SAMPLING ZONE FOR THE GNL-2 QUARRY .....ccccooiiniiniiniiiiciene 5.2.1-7
TABLE 5.2.1-6 RESULTS FOR TRANSECTS ESTABLISHED IN THE SAMPLING

ZONE FOR TOPARA VALLEY ...cociiiiiiiiieienireeeneeeeie e 5.2.1-8
TABLE 5.2.2-1 MAIN CHARACTERISTICS OF SAMPLING POINTS (SEPTEMBER

2004) ..ottt sttt st s 5.2.2-2
TABLE 5.2.2-2 MAIN CHARACTERISTICS OF SAMPLING POINTS (FEBRUARY

2005) et 52.2-2
TABLE 5.2.2-3 SPECIES DOCUMENTED IN THE ASSESSED ZONES IN

SEPTEMBER 2004, .....coooieiiiieienieeeeneeeneeeene et 5223
TABLE 5.2.2-4 SPECIES DOCUMENTED IN THE ASSESSED ZONES IN

FEBRUARY 2005. ..ottt 5.2.2-3
TABLE 5.2.2-5 DIVERSITY RECORDED PER SAMPLING ZONE FOR THE BIRD

ASSESSMENT . ..ottt e 52.2-5
TABLE 5.2.2-6 LIST OF SPECIES AND THE LEVEL OF PROTECTION REQUIRED

ACCORDING TO THE CONSERVATION LISTS OF INRENA, UICN

AND CITES. ..ottt e e e 5.2.2-6
TABLE 5.2.2-7 GEOGRAPHIC DISTRIBUTION OF DOCUMENTED SPECIES ............ 5.2.2-7
TABLE 5.2.3-1 MAIN CHARACTERISTICS OF SAMPLING SITES (SS) c.covevinirienene 5.2.3-4
TABLE 5.2.3-2 DOCUMENTED SPECIES IN THE ASSESSED ZONES.

R: RECORDED; DATA NOT CONFIRMED. ......cccccccooiiiiiiniiiiiiiene 5234

ESIA GNL-2 Quarry Development Project. Caifiete -Pert



Z=Walsh

7
PERU LNG

TABLE 5.2.3-3

TABLE 5.2.3-4

TABLE 5.2.4-1

TABLE 5.2.4-2

TABLE 5.2.4-3

TABLE 5.2.4-4

TABLE 5.2.4-5

TABLE 6-1
TABLE 62

TABLE 6-3

TABLE 6-4

TABLE 6-5

TABLE 6-6

TABLE 6-7
TABLE 6-8

TABLE 6-9

TABLE 6-10

TABLE 6-11

TABLE 6-12

TABLE 6-13

TABLE 6-14

TABLE 6-15

TABLE 6-16

TABLE 6-17

TABLE 7-1
TABLE 8-1

DIVERSITY DOCUMENTED FOR THE ASSESSMENT TRANSECTS

FOR SMALL LAND MAMMALS. ...c.coooiiiiieeeeeeeneeeee e 5.2.3-7
LIST OF DOCUMENTED SPECIES AND POTENTIALLY PRESENT
MAMMAL SPECIES, ACCORDING TO IUCN, INRENA AND CITES

AND INCLUDING ENDEMISM. .....ccciiiiiiiniiniiiinireneneerenreeeeeeeeeene 52.3-8
MAIN CHARACTERISTICS OF SAMPLING ROUTES (SEPTEMBER,

2004) <ttt bttt st s 5.2.4-1
MAIN CHARACTERISTICS OF SAMPLING ROUTES (FEBRUARY,

2005) ettt ettt s 524-2
LIST OF DOCUMENTED AND POTENTIALLY OCCURRING

REPTILES AND AMPHIBIANS. ENDEMISM AND CONSERVATION

CATEGORIES ARE ALSO INCLUDED. ......ccccociiiniiiinieienenecreeeeeenn, 5243
SHANNON-WIENER INDEX (H”) BY SAMPLING ROUTE (SR)
AND SAMPLING ZONE ....cccoooiiiiiiiiiieeeeeeeeeeeeeeee e 5.2.4-5

COMPARISON OF DOCUMENTED SPECIES, NUMBER OF
INDIVIDUALS AND SEARCH EFFORT BETWEEN FIELD
CAMPAIGNS FOR THE QUARRY AND ACCESS ROAD ZONES........ 5.2.4-6

SUMMARY OF CRITERIA AND CLASSIFICATIONS .......coooovvereeerree 6-3
CHECK LIST FOR ENVIRONMENTAL AND SOCIAL IMPACTS OF

THE PROJECTED EXPLOITATION OF GNL-2 QUARRY ..., 6-6
CAUSE-EFFECT INTERACTION MATRIX FOR THE EXPLOITATION

OF GNL-2 QUARRY .ovcoooeeeeeeeeeee oo eeeeeeeeeeeeeeeeeseeeesesseeeeseeeseeeeseeeeeenes 6-11
SUMMARY OF ENVIRONMENTAL AND SOCIAL IMPACTS — GNL-2
QUARRY oo e e s s s 6-12
ORDER OF ENVIRONMENTAL AND SOCIAL IMPACTS - GNL-2
QUARRY ..o eeeee e seseee e seee e eses e s s e e e s s eessseeeeessseeeeeees 6-14
PROBABILITY OF OCCURRENCE AND SIGNIFICANCE OF
ENVIRONMENTAL AND SOCIAL IMPACTS — GNL-2 QUARRY .......... 6-15
PRINCIPAL SOURCES OF NOISE .....coomooveoeeoeeeoseeeeeeeeeeeeee s e 6-19
SUMMARY OF ENVIRONMENTAL AND SOCIAL IMPACTS —OF

GNL-2 QUARRY DEVELOPMENT ... oo 6-26
CHECK LIST OF ENVIRONMENTAL AND SOCIAL ASPECTS AND
IMPACTS OF THE PROPOSED ACCESS ROAD........oorooeeereeeereeerereeneee 6-29
CAUSE-EFFECT MATRIX FOR THE CONSTRUCTION AND

OPERATION OF THE ACCESS ROAD.........coovveoeeeeeeeoeeeeeeeeeeseeeeeeeeeeeeeeeee 6-32
SUMMARY OF ENVIRONMENTAL AND SOCIAL IMPACTS —

ACCESS ROAD ..o e e e e ees oo 6-33
ORDER OF ENVIRONMENTAL AND SOCIAL IMPACTS — ACCESS

ROAD oo eeee e ee e s e s see e s e s e eese s e es e esseeeeeeees 6-35
PROBABILITY OF OCCURRENCE AND SIGNIFICANCE OF
ENVIRONMENTAL AND SOCIAL IMPACTS — ACCESS ROAD ......... 6-36
INVENTORY OF EMISSIONS ON THE ACCESS ROAD TO GNL-2
QUARRY EXPRESSED IN GRAMS PER SECOND (G/S).....omrrrverrrrrene 6-38
MAXIMUM CONCENTRATION OF PM10 USING THE ATMOSPHERIC
DISPERSION MODEL ......ovoooeeeee oo eeeeeeseeseeseseseeeeeeeeee e 6-39

FOURTH MAXIMUM VALUE OF AVERAGE CONCENTRATION
OVER 24 HOURS FOR PM10, IN INHABITED AREAS IN THE

AREA OF INFLUENCE ......ccccoiiiiiniiiiiinccceceieeeeee e 6-39
SUMMARY OF ENVIRONMENTAL AND SOCIAL IMPACTS —

ACCESS ROAD ..ottt 6-46
PREVENTION, CORRECTION AND MITIGATION MEASURES. ............. 7-16
FORECAST OF DIRECT AND INDIRECT SOCIAL IMPACTS..........cccc..... 8-2

ESIA GNL-2 Quarry Development Project. Caifiete -Pert

Xi



¢

Z2Walsh PERU LNG
TABLE 9-1 POTENTIAL RISKS IN THE AREA OF INFLUENCE OF THE PROJECT... 9-8
TABLE 9-2 LIST OF PERU LNG INTERNAL CONTACTS......cccccoveeirierinineceneeeenen 9-25
TABLE 9-3 LIST OF EXTERNAL CONTACTS .....cciiiiiiiieiiieeeceeeeeeeee 9-26
TABLE 10-1 SUMMARY OF CLOSURE MEASURES .......ccccociiininiiniinieeeneneeeneeene 10-7
TABLE 10-2 POST-CLOSURE MONITORING........cocvieieninieiineneeieneceeieseeee e 10-8
TABLE 11-1 RELATIVE TIME FOR DIFFERENT TASKS ......cccoooiiiiiiiiiieieeeen 11-5

ESIA GNL-2 Quarry Development Project. Caifiete -Pert xii



éwalSll ~ERU //LNG
INDEX OF FIGURES

FIGURE 4-1 LOCATION OF THE GNL - 2 QUARRY ..o 4-4
FIGURE 4-2 THE AREA OF OPERATIONS GNL — 2 QUARRY ...ccooviviviiiieeeeeeeeeeen 4-5
FIGURE 4-3 CADASTRAL UNITS MAP ..o 4-31
FIGURE 5.1.1-1 MONTHLY AVERAGE TEMPERATURE FOR 1995 — 2000 PERIOD,

HUANCANO STATION .....oeeeeeeeeeee oottt e e et eeseseeeeeeeeeseeas 5.1.1-2
FIGURE 5.1.1-2 MONTHLY AVERAGE TEMPERATURE FOR 1995 — 2000 PERIOD,

PACARAN STATION ... eeeeeeeeeee et e s seeeeeeee 5.1.1-3
FIGURE 5.1.1-3 MONTHLY AVERAGE RELATIVE HUMIDITY FOR 1968-1997

PERIOD, CANETE, PACARAN AND YAUYOS STATIONS.................. 5.1.1-3
FIGURE 5.1.1-4 MONTHLY AVERAGE RELATIVE HUMIDITY FOR 1995-2000

PERIOD, HUANCANO STATION ...t eee s seeeeeeeae 5.1.1-4
FIGURE 5.1.1-5 MONTHLY AVERAGE PRECIPITATION FOR 1964 — 1980 PERIOD,

HUANCANO STATION ..o ettt eeeeeeaenn 5.1.1-5
FIGURE 5.1.1-6  MONTHLY AVERAGE PRECIPITATION FOR 1935 — 2001 PERIOD,

CANETE STATION ......ouitieei ettt eeteteeeteeeeeeeee e eeeeeeeeeeaeeeeeeeeeeeseseenene 5.1.1-6
FIGURE 5.1.1-7 MAXIMUM 24 HR PRECIPITATION BY MONTH FOR 1950-2003

PERIOD, CANETE STATION .....ooitieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeene 5.1.1-6
FIGURE 5.1.1-9 MONTHLY AVERAGE EVAPORATION FOR 1968 — 1997, CANETE

STATION .ot e et et e e et et eeeee e e e e s e sesesesnenes 5.1.1-7
FIGURE 5.1.1-10 MONTHLY AVERAGE SUNSHINE HOURS FOR 1968 — 1997 PERIOD,

CANETE AND PACARAN STATIONS .....ooveeeeeteeeeeeeeeeeeeeeeseeeeeeeeeeee e 5.1.1-7
FIGURE 5.1.1-11  WIND DIRECTION DURING A NORMAL YEAR — SUMMER

CONDITIONS .ottt ettt et e et e et e e e e e eeseeeeeeeeeeeeaes 5.1.1-8
FIGURE 5.1.1-12  'WIND DIRECTION DURING A NORMAL YEAR — WINTER

CONDITIONS ..ttt eet et ee et e e e et et s e e eeeeeeeeeeeeenns 5.1.1-9
FIGURE 5.1.2-1 CHRONOSTRATIGRAPHIC COLUMN ..ot 5.1.2-4
FIGURE 5.1.2-2  SEISMIC INTENSITY MAP - PERU ...c.oitooeeeeeeeeeeeeeeeeeeeeeee e 5.1.2-9
FIGURE 7-1 PERU LNG ENVIRONMENTAL, SAFETY AND HEALTH

MANAGEMENT ORGANIZATION CHART ...oveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 7-2
FIGURE 9-1 CONTINGENCY PLAN ORGANIZATION CHART ..ot 9-10
FIGURE 9-2 BRIGADE TEAM (INTERVENTION GROUP) ORGANIZATION

CHART ettt ettt ettt et et et ee et eeeeeeeaeeeaeeeaeaeaeaeen 9-14
FIGURE 9-3 INCIDENT REPORT FORMAT ..ottt 9-27

ESIA GNL-2 Quarry Development Project. Caifiete -Pert xiii



?
éWalsh PERU /LNG

INDEX OF MAPS
ANALYSIS OF ALTERNATIVES MAP M 3-1
UBICATION MAP M 4-1
OPERATIONS MAP M 4-2
CATASTRAL MAP M 4-3
LANDSCAPE MAP-STUDY AREA M 5-7a

ESIA GNL-2 Quarry Development Project. Caifiete -Pert xiv



