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COVER CREDITS

From Aerial Surveys conducted by Conrad Douglas & Associates Limited in
SML 173 area.

This shows mode of occurrence of bauxite deposit within SML 17&ea
Elevatedlimestone hillockswith high biodiversity and low-lying deposits of
bauxite supporting sparse grassland/shrub vegetation and agricultural
activities.
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PROPRIETARY RESTRICTION NOTICE

This document contains information proprietary to Conrad Douglas & Associates
Limited (CD&A) and Noranda Jamaica Bauxite Partners Il ( NJBP I)), and shall not be
reproduced or transferred to other documents, or disclosed to others, or used for any
purpose other than that for which it is furnished without the prior written permission of
CD&Aand NJBP IL

Further, this Documentis the sole property ofCD&Aand NJBP Iland no portion of it shall
be used in the formulation now or in the future, by the agencies and/or persons who may
see it in the process of its review, without written permission of£D&Aand NJBP Il
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Figure 5-41: Map showmg recorded Flood and Landslide Events.....................ceeeeeee.. 5:60
Figure 542: Historical Earthquake events in the SML 173 area...................cceeeeeeeee.... D265

Figure 543: SML 173 overlaid on the Land Use and Land Cover map, including tiroposed
Cockpit Country Protected Arealfased on Statement by the Most Honourable Andrew Holness,
Prime Minister to Parliament on the Delimitation of the Boundary of the Cockpit Country and

the Cockpit Country Protected Area on November 21, 2017..........cccoeevviieemmmcceinnnenne. 5-69
Figure 544: Terrestrial Ecology Study Area Blocks within SML 173 (numbered9) ....5-72
Figure 545: Terrestrial Ecology Study Area Block No. 1 within SML 173................... 573
Figure 5-46: Terrestrial Ecology Study Area Block No. 2 within SML 173................... 5:74
Figure 547: Terrestrial Ecology Study Area Block No. 3 within SML 173................... 575
Figure 5-48: Terrestrial Ecology Study Area Block No. 4 within SML 173................... 5-76
Figure 549: Terrestrial Ecology Study Aredlock No. 5 within SML 173...................... 577
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Figure 5-50: Terrestrial Ecology Study Area Block No. 6 within SML 173................... 5-78
Figure 551: Terrestrial Ecology Study Area Block No. 7 within SML 173................... 9-79
Figure 552: Terrestrial Ecology Study Area Block No. 8 within SML 173................... 5-80
Figure 5-53: Terrestrial Ecology Study Area Block No. 9 within SML 173................... 5-81
Figure 554: Schematic View of the Surveyedreas Observed/Photographed Horizontally
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Figure 5-58: Thirty-meter-long transect line orientation at study sites showing | A: elevation
orientation of 5m x 5m study quadrats and | B: Orientation up slope.................vvuuee... 5-87

Figure 559: Anchor point for flora transect (A) at location 665 on Figre 5-63 below...5-88

Figure 560: Locations of Transects Distributed Over SML 173 Overlaid onto a Google Earth
Image of he Location (unnumbered flag marks = intended transects that were aborted due
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Figure 561: Locations of the transects caducted within the SML 173 areqg WPT 036.5-91
Figure 562: Locations of the transects conducted within the SML 173 argaVPT 658 5-92
Figure 563: Locations of the transects conducted within the SML 173 argaVPT 665 5-93
Figure 5-64: Locations of the transects conducted within the SML 173 argaNPT 674.5-94
Figure 565: Locations of the transects conducted within the SML 173 argaVPT 684 5-95
Figure 566: Locations of the transects conducted within the SML 173 argaNPT 687.5-96
Figure 567: Locations of the transects conducted within the SML 173 aregWPT 696.5-97
Figure 5-68: Bird survey locations within SML 173 area...............cccccmmmmmmemecnnnnnnnne. 5-99,
Figure 569: Example of Point Count data sheet................covveeeciiiie e 57102
Figure 570: Traverse Wander map of Ulster Spring Survey area in Study Block.3..5-103

Figure 571: Thirty-meter-long transect line orientation at study sites showing a: elevation
orientation of 5m x 5m study quadrats and b: orientation up slope.........c.....ccovvrieeuns 5:105

Figure 572: Light Trap SEtUR.....coooiiieieeiieetieeeeeeeen e eeeeeveeeeeeeeen e eeeeeneene e 02109

Figure 573: Arthropod Night Sample Locations Present Within Study Block 1 of SML 133
110

Figure 5-74: Location of three caves within SML 173 thatere visited during plot-based and
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Figure 576: View Looking into Drip Cave located (18.364918°N 77.454984°W)......5-112

Figure 577: View Looking into Unidentified Cave (18.350463°N 77.429600°W)......5-113
Figure 5-78: Map of Jamaica showing the distribution of known bat cave roost and the survey
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Figure 579: Locations of transects distributed outside of the SML 173 study area overlaid

onto a google earth image of the locatian..............coooiiiereeeeeei e eeeeeeeeeeee . D217

Figure 5-80: Bat Survey within SML 173 for Terrestrial Ecology Survey at Drip Cavé&-121
Figure5ppd " AO 3000AU xEOEET 3-, pxo Al 0.8A00A00O
122
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Figure 5-83: Audiomoths installed (yellow cirde) at the entrance of the cave (Drip Cave;';-
124

Figure 5-84: Audiomoths (yellow circles) installed at entrance of cave Drip Cave.....5-125
Figure 5-85: Google Earth Image of Section of SML 173 with depressions outlined in purple

...5-128
Figure 5-86: Typical Forest Vegetations at Study Site...............uiiiiccccceemeeiiiiiiee 5:130
Figure 5-87: Profile Diagram of Wet Limestone Forest measured in the Cockpit Country.
Extracted from Asprey and Robbins (1953).... ..5:131
Figure 59 ¢d , T x1 AT A g SnAdeddhdGulirded ih RJeéi)AShowmg Pasture and
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Figure 5-89: Typical Mode of Occurrence of Bauxite in SML 173.................ccoceeeeee. 5135
Figure 5-90: Land use within the study blocks in SML 173...........ccooeiiiiiimmceie 5:137
Figure 5-91: Spatialrelationship between naturally occurring forest vegetation on hillocks
and modified vegetation in Block 1 of SML 17.3..........cooiiiiiiiieeeeeeeee e . D138

Figure 592: Map of Block 1: Depressions shaded. Photograph taken at Location 1 showing
modified vegetation- pasture/subsistence agriculture lands in the foreground and vegetated
hillocks in the background...................ioorrce e, D71 39

Figure 5-93: Map of Block 1: Depressions shaded. Photograph taken at Location 2 showing
modified vegetation - pasture/subsistence agriculture lands in the foreground, vegetated

hillocks in the background and existing access road.............ccooevviemceeemeeeiiieeeeiie e 5-140
Figure 594: Block 2 Existing Land USe............cocooiviiicecemmmciin e sevmmeeeeme e . 07141
Figure 595: Block 3 Existing Land USE..............uuuuiiiccccceeiiiiiiiiiis s 07142
Figure 5-96: Block 4 Existing Land USe............ccooiiiiiicceemmmciii e sevmmeeeeme e eeennn . 07143
Figure 597: Block 5 EXisting Land USE............ccoiiiiiiicccceeeiiiiin e D7 144
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Vegetation Survey Plot for WPT 636...........ccooeeviiiiimmmceeiee e s

Figure 5104: Slope site WPT 636. Thickets of grass indented Bydens albaflowers. The
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Figure 5105:
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5-159
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Figure 5-114:
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Transect Survey Site at WPT 658..........cccooeeevivieeeccceiiie e D163
Vegetation Survey Plot for WPT 658............cccooiiiiieeeemreen e 0164
Transect Survey Site at WPT 665..........cccooeeevviiveecmceiee e . D166
Vegetation Survey Plot for WPT 665.............coooiiiiieeeeeeeen e 52167
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5-170
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5:175
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Figure 5126: Transect Survey Site at WPT36.............ccooieiieiieeeeeeemiciee e eeeeeeeen . 7183
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Figure 5129: Vegetation Survey Plot for WPT 696...............cciiiiiccccceeseeeiiiiiineeeaa-0:187
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Figure 5134: Distribution Map for Giant Swallowtail Source:Turner and Turland, 2017.5-
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Figure 5135: Bat Calls Frequency Profiles for Local Jamaican BaWindsor Research...5-
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Figure 5150: Location of Waypoints 678,681 & 684................oeieiieeeemmmmeeeiiiiieeeeeeiiees 5-216
Figure 5151: Location of Waypoints 693 & 036..............ccevvvrvimmmmcceeeeeeeeeiiiiiiieneeeean 2-217
Figure 5152: An0liS OPaliNUS..........uoiiiiiiieiiiccceeeee e ereeerne e e e s emeennmnneeeen DF2 18
Figure 5153: ANOLIS QarmMani...........ceeeeiieeiiimccceeeie s e eeeeeeii s emmmeeneneeeeeesnnneeeesemennnmmmeesss D218
Figure 5154: ANOIIS SAQIEI.....cccuuuuuuiiiiiiiieeeeeeiiii s smmmmmmmee e smmmmmmmmeseeeee s 27219
Figure 5155: Anole eggs within a rock crevasse.............cccoevvvimmceeeie e eeeeviiis s eeeeeeennn2-219
Figure 5156: Vegetation transect and area where the anoles were seen................. 5:220
Figure 5157: Location of Waypoint 696..................evvvimmmmcceiiiiieeeiiiiiemmmmmmme e 22221
Figure 5158: Arthropod species richness of qualitative and quantitative assessmeri-223
Figure 5159: Species Richness by Quadrats Surveyed in Blocks 1 and.4............... 5-224
Figure 5160: Adaptive Cricket Pseudophyllidag Camouflage.................cccvveee..ee.... 52224
Figure 5161: Cicad under vegetation.............ccccivvivimmmcceeiee e smmreeene e e e 22225
Figure 5162: Sarcophagid Fly............oooriiiiiiimmmmcieeeeieememmece e eemmmeeee . 27226
Figure 5163: Pyrrhocorid AdUlt............coo oo e ereeeeee e aeeeennnaD-2 260
Figure 5164: Scarabaeidae Larvag............ccooovieieeeeeeeemiiiieee e eeeeeeeeeenn e eeeen D2227
Figure 5165: Glossy Flaver Beetle (ENdemic).............uuvvuiiiiiccccceeeeiiiiiiise s smmmmenene D227
Figure 5166: Red MIllipede...........ccoovvuiiiiceceeeeeme e eeemmcme e e mmmmee 227228
FIQUIE 5167 EMESESP ... i iei et ieeeeeeees ettt eeeeeneeee e e e e e e e e e e e e aemennnnneeeeeeeeeeees D228
Figure 5168: Adult GrasShOPPEL........ccooeiiiiiiii s ceeeeeeee e eeeeemmmee e menneea D=229
Figure 5169: Dragonfly on Tank bromeliad................coooiiieeemmmme i iieeeeeeeen . 52229
Figure 5170: Unidentified caterpillar Species A...........ccoooiiiiiiicemmmmenneeeeeeeeeeeieeeeennn. 57230
Figure 5171: Unidentified Caterpillar SpecieB...............ccevvvriiccceeeee e eeeeeenn.2-230
Figure 5-172: Caterpillar SPeCies C...........uuuuiuiiiiccceeiiieiiiiss s emmeee 27231
Figure 5173: Yellow Syrphid FIY........coooeiiiiii e eeeeemmcceeie e memeeee D-231
Figure 5174: Species Rihness by Order of Arthropods Observed at Night............... 5-232
Figure 5-175: Number Individuals per Species Recorded by the Light Trap.............. 5:233
Figure 5-176: Arboreal Thelidomus cognate.............cc.iviiieemmceen e ceeeemmcen 022 34
Figure 5-177: Ground Snail Pleurodonte peracutiSSimay).............ccevvvvvimmmmmmcceeeeeeeeennn. 5-235
Figure 5-178: Pancake Slug\eronicella sloanij .............ccccovvvvmmcccciiiiivviiiiiiiieeeeee2.5-236
Figure 5-179: Partially Eaten Field Mice I(/Ius Sp) Observed Near to Waypomts 665 and 697
Figure 5-180: Raw Spectrograph Data from Kaleidoscope Pro................c.ccceeeeeeee....52239

Conrad Douglas & Associates Limited Xiii CD*PRJ 1336/18
I

01©A‘|EOU BAODOEAA AO EOO " AdBEAT AA O B3RAABRAE A@DA/E‘:B@OAI'H




NJBP I ‘l Environmental Impact Assessment

noranda
bauxite
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Figure 5203: Locations in Ulster Spring Communitieg [A]: Ulster Spring Health Centre
(N18° 18.623' W77° 31.339', 468 meters above sea level) [B]: Ulster Spring Police Station
(N18° 18.990" W77° 31.324", 458 meters above sea level) [C]: Ulster Spring Baptist Church
(N18° 18.614' W77° 31.263', 458 meters above sea level) [D]: Ulster Spring Playing Field
(N18° 18.828' W77° 31.240', 453 meters above sea level) [E]: Ulster Spring Main Road 8N
18.858' W77° 31.231', 457 meters above sea level) [F]: Christ Tabernacle United Pentecostal
Church (N18° 18.976' W77° 31.003', 475 meters above sea level).............c.ooovieeenes 5-271
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Figure 5-205: Locations in Alps Community [A]: Alps New Testament Church of Gb(N18°
20.530' W77° 30.570', 395 meters above sea level) [B]: Extensive view of the fault line (N18°
20.114' W77° 30.732', 367 meters above sea level) [C]: View of residential community in
Alps (N18° 20.154' W77° 30.853', 385 meters above sea level) [Dfming activity observed
(N18° 20.153' W77° 30.869', 388 meters above sea level) [E]: Alps Baptist ChugcHeritage
Site (N18° 20.153"' W77° 30.869', 388m above sea level) [F]: Block Making Factary5-273

Figure 5206: Locations in Sawyers Community [A]: Sawyers Primary School [B]: Sawyers
Post Office (N18° 22.667' W77° 29.247', 319 m above sea level) [C]: Banana and Yam
cultivation observed in proximity to Sawyers Primary School (N18° 22.716' W77° 29.192',
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1.0. Executive Summary

1.1. Background

New DayAluminum (Jamaica)Limited (NDAJL is alimited liability companyengagedn the business
of the winning and exporting of bauxite pursuant to a suite of agreementswith the Governmentof
Jamaica(GoJ) Noranda JamaicaBauxite Partners Il (NJBPII) performs mining operations on behalf
of New Day.NJBPII is a partnership between NDAJL. holding 49%, with JamaicaBauxite Mining
Limited (JBML)holding 51% on behalf of the GoJ.

The project proposes to exploit bauxite reserves iBpecialMining Leasel73 (SML173) Area,which
is in proximity to the area proposed as theCockpit Country Protected Area (CCPA)y the Most
Honourable Prime Minister Andrew Holnessn Parliamenton November 21, 2017 The statementby
OEA -1T00 (1171 O00AAT A 0 Osprédsented ih AppedixdEGon apprdva), e OA OET 1
project will result in the mining of orebodies and transportation ofhigh-quality bauxite to existing
loading areas for stockpiling, railing, drying and shippingThe mined-out areas will be rehabilitated

in keeping with the requirements of tie Mining Act.

In accordancewith the regulations, an Environmental Permit application was submitted to the
National Environment and Planning Agency (NEPA) Subsequently,in keeping with the Natural
ResourcesConservation Authority Act of 1991 and its regulations of 1996, the NEPArequested
Noranda JamaicaBauxite Partners Il (NJBPII) to carry out an Environmental Impact Assessment
(EIA) on Special Mining Lease173 (SML 173) Area. It is proposed to conduct bauxite mining
operationsin SML173 for aperiod of about twenty-five (25) years. The areagranted under SML173
includes both the areas depicted as SML173 and SML 172 (see Figure 1-1) of this summary. All
referencesto ‘Q the SML173 ared in this report pertain to only that area shown as SML173 in
Figure 1-1. SML173 hasan areaof 8,335 hectares,of which 15% are orebodies proposedfor bauxite

mining, inclusive of the haul roadsto gain accesso and transport the bauxite.

Themining activities proposedfor 15% of the total areaof SML173, representsatemporary change
in land use from predominantly agriculture and a few residential structures to bauxite extraction.
Thiswill befollowed by activities to rehabilitate the mined-out areasand dedicatethem to usessuch

asgrassland(its natural state), housing,agriculture, greenhousesand water storage.

In this regard NJBRI hasengagedthe servicesof the multi-disciplinary environmental management

consultancyfirm, ConradDouglas& AssociatesLimited to carry out the EIA.
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This draft EIA is presented irfour (4) Volumes as follows
V  Volume I: Environmental Impact Assessment
V' Volume II: Reportson Voluntary Stakeholder Consultations
V Volume llI: Archaeological Impact Assessment

V Volume IV: Air Dispersion Modelling Report

The final EIA will contain afifth volume, viz: The Mandatory Public Consultation Meeting Report.

On 28 August 2018, the GOJ granted SML 173\@w DayAluminum (Jamaica)Limited (NDAJL). This
is subject to the permits and/or approvals required to be issued by the NRCA, NEPA, other

governmental agencies, and the provisions of the Mining Act.

SML 173 straddles the boundaries of the parishes of St. Ann and Trelawny and is in proximity to
important natural resources(ground water and biodiversity), historical heritage resources,human
settlements and agricultural activities. NJBPII is keenly aware of these resourcesand the need for

their protection.

SML 173 borders the proposed Coclpit Country Protected Area (CCPA).The boundary of the
proposed CCPAwvas arrived at after severalstudiesand public consultations over anumber of years.
The boundary proposed for declaration was announcedby the Most Honourable Andrew Holness,

Prime Minister, in Parliamenton November21,2017 (SeeAppendix V).

There are important bauxite depositsin the SML173 areawhich are required for providing bauxite
feedstock for NJBPII's mining, railroading, drying, storage and shipping operations from Port
Rhoadesin DiscoveryBay StAnn,to export markets overseasNBPII's export earningsfrom bauxite
are variable. However, based on the volume of bauxite it can be as high as, or in excess of
US$150,000,000per year. This is a major contribution to maintaining NJBPII's operations and a
critically important contribution to Jamaica'seconomy overall, and more specifically foreign

exchangeearnings,GDPgrowth and employment.

GDPgrowth in Jamaica'sconomy,which is only recently emergingfrom adebtto GDPratio in excess
of 150%, and which recently concludeda StandbyAgreementwith the International Monetary Fund
(IMF) in November 2019, has shown steady,though small positive growth in recenttimes. Jamaic#@

debtto GDPratio is now delicately balancedat 96%.
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The country hasonly recently achievednineteen (19) consecutive quarters of positive GDPgrowth.

Growth in the third quarter of 2019 was registered at lower than the secondquarter of 0.3%. The
Planning Institute of Jamaica(PIOJ)Economic and Social Survey for 2018 stated that: ' Export
earningswere boostedby the exportsof alumina, bauxite and mineral fuels,which together accounted

for 77.0per centof the value of exportsA

The Jamaicaneconomy is still at a very sensitive juncture and could be subject to exogenousand
endogenousshocks. The former could take the form of natural hazards such as hurricanes and
earthquakes and pandemics The latter refers to the potential collapse of major economic sectors
including bauxite production. Changesin trade agreementsin the global economy also have the
potential to causeshocksto Jamaica'seconomy.At the sametime imports are still outperforming

exports andthere is a persistent trade deficit.

Maintaining the mining sector,in generaland bauxite mining, in particular, is more important than
ever before for sustaining macro-economic performance and stability, and to continue the support
and micro-economicdevelopmentat the community level. There is no other sector of the Jamaican
economywhich canin the immediate and short term, provide the necessarylevel of export income

to support the economy.

In proposing the Cockpit Country Protected Area (CCPA)the government has given up valuable
bauxite resources located within the proposed CCPAiIn order to protect valuable renewable
resources,suchasbiodiversity and water resources.The value of the bauxite that hasbeengiven up
(sequestered)by the GOhashbeenestimatedto rangefrom approximately US$1.44billion to US$1.85

billion.

In essencethe objective of the scientific investigations carried out in conducting this EIAis to inform
a major decision concerning the critical balance,which exists between the managementof a finite
non-renewable mineral resource of major economicimportance (bauxite) and potential impacts on
important renewable resources. Both the finite non-renewable and renewable resources are
important in supporting and sustainingthe local and regional bio-physicaland socioc-economicfuture
of Jamaica.The decision on the issuance of environmental permits is also to be guided by the

regulatory framework.
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1.2. Terms of Reference
NEPA has provided an agreed detailed draft Terms of Reference (TOR) for conducting the EIA. This
agreed draft TOR was developed through a serieémulti-agency stakeholder consultations inclusive
of joint visits to the field and a presentation. This was followed by intensive correspondence between

the consultants, NGOs and the regulators. The main headings covered by the TOR are provided below:

Executive Summary

Legislation & Regulatory Consideration

Project Description

Description of the Environment

Public Participation

Impact Identification & Assessment and Analysis of Potential Impacts
Impact Mitigation

Residual Impacts

Analysis of Alternatives

Outline Environmental Monitoring & Management

The detailed TOR is to be found &ppendix | of this draft EIA Report.

<LK LK LK LKL LKL

1.3. General Approach & Methodology

Resarch and consultations for this EIA commenced in June 2018 and continued upRecember
2019. The general approach and methodology involved a combination of literature reviews,
consultations, remote sensingand scientific field investigations,inclusive of ground truthing using
state-of-the-art approaches and methodologiegovering all aspects of the agreed draft TOR for the
EIA (seeAppendix]l).

1.4. Main Findings
1.4.1. Project Description

The project is located in SML 173 in the parishes of St. Ann and Trelawny ($égure 1-1 below) and
is aimed at providingbauxite feedstockfor NJBRI's mining, railroading, drying, storageand shipping
operations from Port Rhoadesin Discovery Bay St Ann, to export markets. NJBPl) @®pg&rations do

not involve the processingof bauxite to alumina.

The rate of dry bauxite production may be as high as 6 million dry metric tonnes of bauxite per
annum. This hasthe potential to earn about US$150,000,00(er year which is amajor and critically
important contribution to the Jamaicareconomy.NJBPI will continue to usestandardinternational
best practices in compliance with its internal corporate responsibility policies and Jamaia®

regulatory framework.
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Figure 1-1: Project Location Map
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