Final Report

Environmental Impact Assessment

Presented to: July 2007

The New South Ocean Development WWW.Erm.com
New Providence Island, The Bahamas.

Delivering sustainable solutions in a more competitive world



















CONTENTS

ACRONYMS AND ABBREVIATIONS 1
1 EXECUTIVE SUMMARY +
1.1 DESCRIPTION OF PROPOSED PROJECT AND ALTERNATIVES E
1.2  DEFINITION OF THE AREA OF INFLUENCE 5
1.3  ENVIRONMENTAL IMPACTS 6
1.4  AGENCY CONSULTATION AND PUBLIC INVOLVEMENT 11
1.5  ENVIRONMENTAL MANAGEMENT PLAN 12

1.6 CONCLUSIONS REGARDING ENVIRONMENTAL ACCEPTABILITY OF THE

PROJECT 12
1.6.1 Compliance with Applicable Environmental Standards and

Requirements 13
1.6.2 Cumulative Inpacts 13
1.6.3 Comparison of Unavoidable Negative Environmental Impacts to

Project Benefits 13

2 DESCRIPTION OF PROPOSED PROJECT AND ALTERNATIVES 16

2 DESCRIPTION OF PROPOSED PROJECT 16
2.1.1 Project Vision 16
2.1.2  Current Status 16
2.1.3 Project Components 7
2.1.4 Construction Schedule and Phasing 22
2.2 DESCRIPTION OF ALTERNATIVES 23
2.2.1 The “No-Action” Alternative 23
2.2.2 Other Alternatives Considered 23
3 AGENCY CONSULTATION AND PUBLIC INVOLVEMENT 28
3.1 AGENCY CONSULTATION ACTIVITIES AND RESULTS, INCLUDING REQUIRED
PERMITS 28
3.2 PUuBLIC INVOLVEMENT ACTIVITIES AND RESULTS 32
4 BASELINE DESCRIPTION OF AFFECTED ENVIRONMENT 33
4.1 PaYSICAL ENVIRONMENT 33
41.1 Climate and Meteorology 33

ENVIRONMENTAL RESOURCES MANAGEMENT NSOD / 0060464 NSOD ELA (FINAL REVISION JULY 07) - 07/08/2007









CONTENTS

4.3.9.2 New Providence Tourisni

4.3.10 Visual Quality and Aesthetics
4.3.11 Native Populations
4.3.12 Community Organizations

137

140
140
140

5 ANTICIPATED ENVIRONMENTAL IMPACTS OF THE PROPOSED

PROJECT 142
5.1 IMPACTS ON THE PHYSICAL ENVIRONMENT 155
5.1.1 Water Quality Impacts 155
5.1.1.1 Freshwater 155
5.1.1.2 Surface Freshwater 158
5.1.1.3 Marine Water 159
5.1.2 Air Quality Impacts 175
5.1.2.1 Construction Phase Air Quality Effects 175
5.1.2.2 Operations Phase Air Quality Effects 175
5.1.2.3 Greenhouse Gas Enissions 175
5.1.3 Noise Impacts 175
5.1.3.1 Construction Plhase Noise Effects 175
5.1.3.2 Operations Phase Noise Effects 177
5.1.4 Solid and Hazardous Waste Impacts 181
5.1.5 Fire and Hurricane Risks 184
5.2 IMPACTS TO THE NATURAL ENVIRONMENT 184
5.2.1 Terrestrial Ecosystem Impacts 186
5.2.1.1 Broadleaf Coppice-Undisturbed 186
5.2.1.2 Broadleaf Coppice-Disturbed 187
5.2.1.3 Cleared Coppice 187
5.2.1.4 Mixed Evergreen/Broadleaf Coppice-Undisturbed 188
5.2.1.5 Mixed Evergreen/Broadleaf Coppice-Disturbed 188
5.2.1.6 Sand Strand-Undisturbed 189
5.2.1.7 Sand Strand-Disturbed 189
5.2.1.8 Aquatic Eniergent Vegetation 189
5.2.1.9 Sandy Bench and Coastal Rock 190
5.2.2 Aguatic Ecosystem Impacts 191
5.2.2.1 Impacts to Landside Blue Holes 191
5.2.2.2 Impacts to Landside Aquatic Features 191
ENVIRONMENTAL RESOURCES MANAGEMENT NSOD / 0060464 NSOD EIA (FiNAL REVISION JuLY 07) - 07/09/2007

v



CONTIENTS

5.2.2.3 Summary of Impacts to Terrestrial and Landside Aquatic Features 191
5.2.2.4 Impacts to the Marine Enviromment 183
5.2.2.5 Impacts to Commercially Important Marine Species 201
5.2.3 Protected Habitat and Species Impacts 203
5.2.3.1 Impacts to Protected Habitat 203
5.2.3.2 Impacts to Protected Species 203
5.3 ~ SOCIOECONOMICS IMPACTS 204
5.3.1 Land Use Impacts 204
5.3.2 Visual and Aesthetic Impacts 205
5.3.3 Impacts on Neighborhoods and Communities 206
5.3.4 Relocation Impacts 207
5.3.5 Transportation Impacts 207
5.3.5.1 Impacts on Roadway Infrastructure 207
5.3.5.2 Impacts on Local Watertway Infrastructure 211
5.3.5.3 Impacts on Emergency Access 211
5.3.5.4 Potential Transportation Related Issues 211
5.3.6 Economic Impacts 212
5.3.6.1 Economy 212
5.3.6.2 Construction Impacts 215
5.3.6.3 Operations Impacts 215
5.3.6.4 Visitor Spending 216
5.3.6.5 Government Revernites 216
5.3.6.6 Employment 217
5.3.6.7 Other Potential Econontic opportuities 219
5.3.7 Cultural Resources Impacts 220
6 ENVIRONMENTAL MANAGEMENT PLAN 224
6.1  MITIGATION MEASURES 224
6.1.1 Proposed Water Quality Mitigation Measures 224
6.1.2 Proposed Air Quality Measures 226
6.1.3 Proposed Noise Mitigation Measuies 226
6.1.4 Proposed Solid and Hazardous Waste Mitigation Measures 227
6.1.5 Proposed Mitigation Measures for Terrestrial and Aquatic
Ecosystems 228
6.1.6 Proposed Mitigation Measures for Socioeconomic Impacts 230
6.2  MONITORING PLANS 231
ENVIRONMENTAL RESOURCES MANAGEMENT NSOD / 0060464 NSOD EIA (FINAL REVISION JULY 07) - 07/08/2007



CONTENTS

6.2.1 Operations Phase 232

7 CONCLUSIONS REGARDING ENVIRONMENTAL

ACCEPTABILITY OF THE PROPOSED PROJECT 233
2ok COMPLIANCE OF THE PROPOSED PROJECT WITH APPLICABLE

ENVIRONMENTAL STANDARDS AND REQUIREMENTS 233
7.2 CUMULATIVE IMPACTS : 233
7.2.1 Identification of Cumulative Impact Projects 233
7.2.1.1 Albany 234
7.2.1.2 Container Port 234
7.2.1.3 Clifton Heritage Park 234
7.2.1.4 Marine Protected Area 235
7.2.1.5 Other Development 235
7.2.2  Cumulative Transportation Iinpacts ) 235
7.2.2.1 Cumulative Impacts on Roadway Infrastructure 235
7.2.2.2 Cumulative Impacts on Local Waterway Infrastructure 236
7.2.2.3 Cumulative Iinpacts on Emergency Access 237
7.2.2.4 Cumulative Impacts on Hazards and Transportation Accidents 237

7.2.2.5 Potential Mitigation Strategies for Cumulative Transportation Impacts 238

7.2.3 Cumulative Sediment Drift hnpacts 239
7.2.3.1 Cumulative Impacts on Sediment Budgets 239
7.2.3.2 Potential Mitigation Strategies for Cumulative Sediment Inipacts 239
7.2.4 Freshwater/Ground Water Cumulative Impacts 239
7.3  COMPARISON OF UNAVOIDABLE NEGATIVE ENVIRONMENTAL IMPACTS TO
PROJECTS BENEFITS 240
8 APPENDICES 242

Appendix A.1 Site Location Aerial Photograph
rr
Appendix A.2 New Providence Island Location Iinage
Appendix B Conceptual Master Plarn
Appendix C  Site Rendering
PF &
Appendix D Endorsement Letiers

Appendix E  Qualifications of Persannel Invalved in the
Preparation of tlhe EIA

ENVIRONMENTAL RESOURCES MANAGEMENT NSOD / 0060464 NSOD EIA (FINAL REVISION JULY 07) - 07/09/2007
vi



CONTENTS

Appendix F  References

LIST OF TABLES

Table2.1 Resort Program Summary

Table 41 Rainfall Data from Nassau International Airport,
1961-2003

Table 4.2 Project Ground Water Sample Analysis Summary

Table 4.3 Water Bodies On-Site

Table 4.4 Typical Noise Level, dBA, Exceeded 90 percent of the
Time, L90

Table45  Measured Background Noise Data at NSAs

Table4.6  Dominant Noise Sources and Meteorological
Conditions during Noise Measurements

Table4.7  Federal Highway Noise Abatement Criteria

Table 4.8 Terrestrial Flora Species

Table 4.9 Summary of Natural Habitat and Land Use Areas

Table 410  Summary of Marine Habitats Coverage

Table 411  Commercially Important Marine Speciesl

Table 412  The Bahamas Population by Citizenship - 2000

Table 413  Distribution of Population by Residential Area

Table 414 Household Data*

Table 415 Economic Sectors by Percent of GDP - 2004

Table 416 Hotel Occupancy and Revenue 2001-2005

18

46

49

(]
(¥ ]

56

61

78

93

110

111

113

114

ENVIRONMENTAL RESOURCES MANAGEMENT

Vil

NSOD / 0060464 NSOD EIA (FINAL REVISION JuLY 07) - 07/09/2007



CONTENTS

Table £17

Table 418

Table 4£.19

Table 4.20

Table £21

Table 4.22

Table 4.23

Table 4.24

Table 5.1

Table 5.2

Table 5.3

Table 5.4

Table 5.5

Table 5.6

Table 5.7

Table 5.8

Table 5.9

Employed Persons by Industry Sector - Bahamas

2004 116

Number and Percentage of People Engaged in Various

Industries, 2000 117
Unemployment Rates - 1994 through 20041 118
Total Landings by Bahamian Island, 2005 120
Intersection Level of Service “125
Major Road Level of Service 126

Number of Stopover Visitors to The Bahamas - 2005 136

Number of Hotels /Hotel Rooms in The Bahamas -

2005 137
Anticipated Environmental Impacts Checklist 143
Explanation for Checklist Responses 148

Sumimary of Estiimated Water Demand from Proposed

Project 157
Impervious Surface for Proposed Development 158
Construction Equipment Noise Levels 176
Peak Hour Traffic Volumes at Two Major

Roadways 180
Noise Effects of the Proposed Project Based on
Increased Peak Hour Traffic Volumes 181
Waste Impact Sunmary 182
Terrestrial and Landside Aquatic Habitat Change
Associated with the Proposed Project 193

ENVIRONMENTAL RESOURCES MANAGEMENT

NS0D / 0060464 NSOD EIA (FINAL REVISION JULY 07) - 07/09/ 2007
viii



CONIENTS
Table 510 Marine Habitat Loss Associated with the Proposed
Project 195

Table 511 Habitat Changes Associated with Shoreline
Reconfiguration and Headland, Jetty, and Terminal

Groin Construction 198
Table5.12  Future Intersection Level of Service 210
Table5.13  Future Major Roadway Traffic and LOS | 210
Table 514  Construction Impacts 215

Table5.15 Querview of the Economic Impacts from Operations 216
Table5.16  Visitor Spending 216
Table 5.17  Project-Related Governmeit Revenues 217

Table5.18 Wages and Employment Impacts from Construction

and Operations 218

LIST OF FIGURES
Figure41  The Two Bahamas Banks 35
Figure 4.2  Map of the Local Geology £1
Figure 43  Offshore Bathymetry and Elevation Contours 42
Figure 44  Diagram of a Typical Freshwater Lens 43
Figure 45  Monitoring Well Locations 47
Figure 46  Open Water On-5ite 50
Figure 4.7  Terrestrial Habitat Map 60
Figure 48  Marine Habitat 81
Figure 49  Existing Land Use 106
ENVIRONMENTAL RESOURCES MANAGEMENT NSOD / 0060264 NSOD EIA (FINAL REVISION JULY 07) - 07/09/2007

ix



CONIENTS

Figure £.10
Figure 4.11
Figure 4.12
Figure 5.1

Figure 5.2

Figure 5.3

Figure 5.4

Figure 5.5

Figure 5.6

Figure 5.7

Figure 5.8

Figure 5.9

Figure 5.10

Figure 5.11

Planned Developmient 108
Existing Road Network 122
Intersection Traffic Count Locations 124

Tidal Variation Used in 3-D Madel Simulaiions 162

) urj‘rxce Dye Concentrations at the Start of the Neap
Tide Simulation - the Entire Marina is Dyed 164

Surface Dye Concentrations One Day after
Introduction of the Dye 165

Surface Dye Concentrations Two Days after
Introduction of the Dye 166

Dye Mass Within the Marina as a Percentage of the
Initial Mass for the Neap and Spring Tide Simulations

167

Surface Dye Concentrations at the Start of the Neap
Tide Simulation - the Center of the Marina is Dyed 168

Surface Dye Concentrations One Hour after
Introduction of the Dye 169

Surface Dye Concentrations Two Hours after
Introduction of the Dye 170

Surface Dye Concentratians Four Hours after

Introduction of the Dye 171
Surface Dye Concentrations Six Hours after
Introduction of the Dye 172

Surface Dye Concentrations Seven Hours after

Introduction of the Dye 173
Figure 512 Dye Mass Within tlhe Marina as a Percentage of the
Intitial Mass for the Neap and Spring Tide Stmulations
ENVIRONMENTAL RESOURCES MANAGEMENT NSOD / 0060464 NSOD ELA (FINAL REVISION JULY 07) - 07/09/2007



























































































































































































































































































































































































































































































































s

15

a[edg 03 30N

SUOTIEd0T UNO0D) JJFeL], UOIPISIDU]  ZT'F am31g

apIDjapY

= .ﬁmﬂm >m\m umw\_\_ Q,N.J. <
o5

ol

suoIRd0

ADD piojA7

NpSSDN





























































































































































































































































































































































































































































































































































LEGEND

Four Star Hotel
. Large Estate Lot Program # 1, #2, #3,
. Five Star Hotel

. Golf Course

. Fractional Villas

. Mid-Size Estate Lot Program
. Timeshares

Commercial Space

Racquet Club
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