An Environmental Profile of the Island

of TORTOLA British Virgin Islands

3 g ] e 1—7‘ R g & _.— i' '. = .'
VOLUME 4 OF THE BRITISH VIRG®GI ISLANDS ENVIRONMEN AL PROFILE SERIES

J.A. WOOLLAM FOUNDATION



THIS PUBLICATION WASMADE POSSIBLE WITHRIMARYFUNDING SUPPORT FROM

The J.A. Woollam Foundation (USA)

AND THE FOLLOWING

The Dave Hokin Foundation (USA)
The Faile Foundation (USA)
Curt and Nancy Richardson (USA and BVI)
The Falconwood Foundation (USA)
Nora Hazel Point Estate (BVI)
Sir Richard Branson (Necker Island, BVI)
UK Overseas Territories Programme Fund (OTPF)
TRS Services Ltd. (BVI)
Members of Island Reso urces Foundation



An Environmental Profile of the Island

of TORTOLA British Virgin Islands

A Publication of Island Resources Foundation

2015



Primary funding for
made possible by
from the J.A. Woollam Foundation

from the following:

Dave Hokin Foundatio n (USA)
Faile Foundation (USA)

Curt and Nancy Richardson
(USA/BVI)

The Falconwood Foundation (USA)
Nora Hazel Point Estate (BVI)
Sir Richard Branson (BVI)

UK Overseas Territories Programme
Fund (OTPF)

TRS Services Ltd. (BVI)

Members of Island Resources
Foundation

his publication was
a generous gr ant
and

Use of Profile:

Reproduction of this publication, or
portions of this publication, is autho r-
ised for educational or non -commer -
cial purposes wit hout prior permission of
Island Resources Foundation, provided
the source is fully acknowledged.

Citation :

Island Resources Foundation. 2015. An
Environmental Profile of the Island of
Tortola, British Virgin Islands. Island Re-
sources Foundation . Tortola, BVI and
Washington, DC. 351 pp.

For further information, contact

Island Resources Foundation

1718 P Street Northwest, Suite T -4
Washington, DC 20036 USA

Tel: 202.265.9712

Fax: 202.232.0748

Email: irf@irf.org

All BVI Environment al Profiles can be

dow nloaded a t www.irf.org or as follows :
http://j.mp/BVI_Tortola
http://.mp/BVI_Anegada
http://j.mp/BVI_VirginGorda
http://j.mp/BVI_JostVanDyke


http://www.irf.org/
http://j.mp/BVI_Tortola
http://j.mp/BVI_Anegada
http://j.mp/BVI_VirginGorda
http://j.mp/BVI_JostVanDyke

TABLE OF CONTENTS

Acronyms and Abbreviations XV - XVi
Photo Credits XVi
Preface and Acknowledgements XVii
Persons Interviewed and Providing Information for the Tortola Environmental Profile XVii
Chapter 1 INTRODUCTION TOTORTOLA 1
1.1 The Physical and Natural Setting 1
1.1.1 Tor t d&hysidalsseography 2
112 Tor t dkeaodicl History 3
113 Tortol ads PhHegatuieogr aphi c 5
114 Tor t &bilads 11
1.1.5 T o r tsdMatar&heds, Drainage and Hydrology 11
116 Tor t Clinet@ s 14
1.2 The Community Setting 16
1.2.1 Population Characteristics 16
1.2.2 Historical Development of Tortola 20
1.2.3 Modern Development of Tortola 27
Chapter 2 THE INSTITUTIONAL ENVIRONMENT 33
2.1 A Seven -year Perspective: What Has Changed 33
2.2 The Public Sector 34
2.2.1 Government Structure 34
2.2.2 Environmental Units of Government 34
2.2.3 Environmental Legislation 44
2.2.4 Environmental Policy 50
2.3 The Private Sector 58
2.3.1 BVI Non-profit Organisations and the Legal Framework 58
2.3.2 Environmental NGOs int he British Virgin Islands 58

Issues Table for Chapter Two 63

iii | TORTOLA(BVI) ENVIRONMENTAL PROFE.



Chapter 3 HAZARDS AND ENVIRONMENTAL RISKS 66

3.1 Hazards Affecting Tortola 66
3.1.1 Hazard Definition 66
3.1.2 Tortola and Potential Hazard Impacts 66
3.1.3 Hurricanes and Other Storms 68
3.1.4 Coastal Flooding (Inundatio n) 70
3.1.5 Coastal Erosion 73
3.1.6 Flooding and Flash Flood Events 73
3.1.7 Slope Failure and Land Erosion 74
3.1.8 Earthquakes and Tsunamis 76
3.1.9 Global Warming and Sea Level Rise 82
3.1.10 Technological Hazards: Oil Spills/Hazardous Materials 86
3.2 Managing the Environment to Reduce Impa cts from Hazard Events 89
and Prevent Disaster s
3.2.1 Development Practices and Increased Hazard Risks 89
3.2.2 Institutional Framework for Disaster Management 91
3.3 Development Trends Affecting Natural ~ Hazard Risk 92
3.3.1 Planning and Building Regulations 93
Issues Table for Chapter Three 98
Chapter 4 BIODIVERSITY RESOURCES: THE TERRESTRIAL ENVIRONMENT 103
4.1 Hi stori cal St g Biadigessiiyof Tort ol ad 103
411 Studies of Tortolads Vegetation 103
412 Studies of Tortolads Fauna 105
4.2 Vegetation and Flora 106
421 Tor t o/égatdtisn Communit ies and Plants 106
4.2.2 Plant Species 116
4.2.3 Plant Species of Special Conservation Concern 119
4.2.4 Invasive Plant Species 123
4.3 Fauna 126
4.3.1 The Birdsof Tortola 126
4.3.2 The Mammals of Tortola 139
4.3.3 The Amphibians of Tortola 144
4.3.4 The Reptiles of Tortola 146
4.3.5 The Freshwater Fishof Tortola 154
4.3.6 The Invertebrates of Tortola 155
Issues Table for Chapter Four 164

iv TORTOLA(BVI) ENVIRONMENTAL PROFE.



Chapter 5 COASTAL AND MARINE RESOURCES

51

51.1
5.1.2
5.1.3

5.2

521
5.2.2
523

Overview

Physical Features

Critical Habita ts: Coral Reefs, Beaches, Seag rasses, Coastal Mangroves
Fisheries Resources and Critical Species of Special Concern

Environmental Issues Affecting the  Coastal/Marine Environment
Water Quality

Overfishing

Current Coastal Development Trends

Issues Table for Chapter Five

Chapter 6 HISTORICAL HERITAGE RESOURCES

6.1

6.2

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6

Sites and Monuments Registry

Selected Heritage Sites for Tortola

Fort Charlotte

Fort Purcell

Co ot eBayRantation Complex

Brewer s Bay Sugar WorKks

Her Majestyods Prison, Main Street
The Old Administration Building

Issues Table for Chapter Six

Chapter 7 POLLUTIONRISKS

7.1

7.1.1
7.1.2
7.1.3
7.1.4

7.2

7.2.1
7.2.2
7.2.3
724

Solid Waste

Solid Waste in Tortola

Management of Solid Waste in Tortola

Environmental Impacts from Current Waste Management Practices
Future Plannin g for Solid Waste Management

Pollution and Associated Environmental Risks
Wastewater Systems

Coas tal/ Marine Water Quality

Erosion and Sedimentation

Air Quality

Issues Table for Chapter Seven

168

168
169
170
181

189
189
192
193

197

202

202

208
208
210
214
216
219
222

223

226

226
227
229
237
239

241
241
246
250
250

252

V | TORTOLA(BVI) ENVIRONMENTAL PROFE.



Chapter 8 PROTECTED AREASND RESOURCE CONSERVATION 259

8.1 Overview 259
8.2 Legislative and Policy Framework for Protected Areas 260
8.2.1 Domestic Law 260
8.2.2 International Conventions and Agreements 264
8.2.3 Regional and Bilateral Policies and Agreements 265
8.2.4 National Policy Stat ements 266
8.3 The Protected Areas System 267
8.3.1 Existing Protected Areas 267
8.3.2 Descriptive Overview, Pressures and Threats 274
8.3.3 Proposed Parks and Protected Areas 282
8.3.4 Resource Protection 283
8.4 Management and Administration 289
8.4.1 National Parks Trust 289
8.4.2 Department of C onservation and Fisheries 290
8.4.3 Department of Town and Country Planning 291
8.5 Protected Areas and Development Planning 291
8.5.1 Physical Planning 291
8.5.2 Land Policy 293
8.5.3 Financial and Tourism Planning 293
8.6 Issues and Challenges 294
8.6.1 Implementation Hesitation 294
8.6.2 Manageme nt, Legislative and Judicial Concerns 295
8.6.3 PA System Concerns 297
8.6.4 The PA System Moving Forward 298

Issues Table for Chapter Eight 299
Chapter 9 DIRECTIONS FOR THE FUTURE 303
9.1 Tortola: A Paradox and A Microcosm 303
9.2 The Specialness of Tortola: Its F lora 305
9.2.1 Belonger Plants of Tortola 306
9.2.2 Plant Species Requiring More Study 315
9.2.3 Plant Species and Habitats of Special Concern 320
9.3 The Specialness of Tortola: Its Fauna 322
9.4 Critical Protection Priorities 322

Vi TORTOLA(BVI) ENVIRONMENTAL PROFE.



References 329

Tortola Environmental Profile Project Team 349

LIST OF TABLES

1.  Existing mangrove wetlands of Tortola and Beef Island , including those partially reclaimed . 8
2. The morphology of Tortola and Beef Island beaches. 10
3. Size of the primary watershed sof Tortola and Beef Island. 13
4. Primary drainage ghuts of Tortola. 13
5.  Recent storms and hurricanes affecting the BVI. 14
6.  Temperature data from Paraquita Bay, Tortola (1971 -1977). 15
7.  Average monthly precipitation for Tortola. 15
8. BVI population figures from 2010 Census. 16
9. Tortol ads popul ation by residentsd country of origi a7
10. Gender distribution for Tortola and the BVI from the 2010 Census. 17
11. Age distribution and dependency ratios for Tortola from the 2010 Census. 17
12. Ethnic groupings for Tortola from the 2010 Census. 18
13. Tortol ads work force by employment sector, from thel®2010 Cen:
14. The agencies of the BVI Government with environmental responsibilities . 35
15. BVI legal and regulatory instruments related to the environment. 45
16. Potential hazards in Tortola, by type of hazard. 67
17. Hazard events, contributing fact  ors and environmental impacts. 69
18. Hurricanes and tropical storms impacting the B ritish Virgin Islands, 1984-2012, 71
with estimated losses.
19. Floods affecting Tortola, 2003 -2011. 75
20. Damage assessment of November 2003  floodi ng event and slope failure in Tortola. 79
21. OQil spills and hazardous materials events for Tortola (quantities in gallons). 87
22. Environmental impacts recorded in a post -Hurricane Hugo (1989) assessment in Tortola. 89
23. Status of mitigation recommendations from a post -Hurricane Hugo assessment. 20
24. BVI planning initiatives, projects, strategies and policies focusing on risk -reduction 95
and mitigation planning.
25.  Vegetation and community types for Tortola. 108
26. Physionomic categories of plants found on Tortola, includ ing Beef Island. 117
27. Plant species of Special Conservation Concern for Tortola . 119
28. Invasive and potentially invasive plants of Tortola. 124
29. The birds of Tortola (TO), including Beef Island (BI). 133
30. Bird species of Special Conservation Concern for Tortola . 137
31. Mammal species of Special Conservation Concern for Tortola. 144
32. The amphibians (frogs and toads) of Tortola and Beef Island . 145
33. The reptiles of Tortola. 147
34. Reptile species of Special Conservation Concern for Tortola. 153
35. Fishing districts of Tortol a, fishing methods and key fishing locations. 185
36. Target species for commercial fishing. 186
37. Target species for pleasure and sport fishing licences (fly fishing, trolling, hook and line). 188
38. Tort ol a 0 siteskhs recorded dndhe Sites and Monuments Registry. 203
39. Contributing factors to the complexity of waste management on islands. 226

Vil | TORTOLA(BVI) ENVIRONMENTAL PROFE.



40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Results of a waste audit conducted in Tortola in February 2013. 228
Waste collection indicators for 2012 in US dollars. 232
Type of household toilet facilities in Tort ola. 241
Current municipal sewerage systems on Tortola . 243
Population and design flows for East End/Long Look (EE/LL) and Road Town (RT) . 244
Marina facilities on Tortola. 247
Summary of the legislative framework for BVI protected areas. 261
National Park s and Fisheries Protected Areas for Tortola. 268
National Parks and Fisheries Protected Areas f or T o Westerh @ayss 270
National Parks and Fisheries Protected Areas f or T o BouthernZLays. 271
National Parks and Fisheries Protected Areas for Tort o | BaStsrn Cays. 273
Proposed parks and protected areas for Tortola and surrounding  cays. 282
Ratio of landmass to protected landmass. 284
Protected forest cover  on the island of Tortola . 284
Mangrove swamps and salt ponds in the Tortola Profile area. 287
Belonger plant species of Tortola, including Beef Island. 307
Plant species of Tortola and Beef Island requiring more study. 315
Multiple parameters of value or significance for Tortola, including Beef Island. 325

LIST OF FIGURES

© o NGk wDdhPE

I S N N e T o o =
B O © oo N Ok wWDNE O

22.

23.

Regional map of the B  ritish Virgin Islands 2
General location map o f Tortola, including Beef Island 3
The geology of Tortola. 4
The geology of Beef Island. 5
Location of current mangrove wetlands on Tortola, including Beef Island. 7
The primary watersheds of Tortola and Beef  Island. 12
Governance structure for i mplementing the BVI ds Gb
Hazard events impacting Tortola, 1989 -2013. 68
Hurricane and tropical storm events impacting Tortola, 1984 -2013. 69
Hurricane tracts for Tortola, 1984 -2012. 70
Storm surge inundation depths for the western end of Tortola. 72
Storm surge inundation depths for the eastern end of Tortola. 72
Timeline of major flood events in Tortola, 2003  -2013. 74
Impacted areas in Tortola during a November 2003 flood event. 76
Slope vulnerability map of Tortola. 78
Caribbean Tectonic Plate meets the North American Plate at the Puerto Rico Trench. 79
Seismic activity on the northeastern boundary of the Caribbean Plate, 1995 -2005. 80
Tsunami inundation map of the western end of Tortol a. 81
Tsunami inundation map of the eastern end of Tortola. 81
Predicted climate changes of most concern for the Caribbean region. 82
Projected inundation  depths of 0.17 m (0.56 ft) for vulnerable Tortola sites by 2030, 84
based on IPCC sea level rise scenario.

Projected inundation depths of 0.54 m (1.77 ft) for vulnerable Tortola sites by 2070, 84
based on IPCC sea level rise scenario.

Projected inundation depths of 0.98 m (3.22 ft) for vulnerable Tortola sites by 2100, 85

based on IPCC sea level rise scenario.

Viii | TORTOLA(BVI) ENVIRONMENTAL PROFE.

mat e

Ch



24. Timeline of ail spills and hazardous materials events in Tortol  a from 2004 -2014. 88
25. View from O0Ruthy Hill o6 I ooking south toward Roadl0O8own.
26. General vegetation map of Tortola and nearby islands. 109
27. An artistds renditi oman 8hfew préyiag oe a largereartbwovlie st | nd 141
28. West Indian Manatee. 142
29. The coastal and nearshore marine environment of Tortola. 171
30. Arialviewsof Josi ahds Bay, Tortola, over ti me. 177
31. Major fishing banks of the British Virgin Islands, and t he BV I 0 s FidhetycZbnes i v 182
32. Existing FisheriesPriority Areas, Fisheries Protected Areas and Marine P arks. 184
33. Growth in BVI tourist arrivals, 1999 -2008 195
34. Growth in BVI tourist expenditures, 1999 -2008. 195
35. Images of Cane Garden Bay, 1953 and 2002. 196
36. Historic sites on Main Street, Road Town, Tortola. 206
37. The historic sites of Tortola. 207
38. Growth of waste in the BVI, 1995 -2012. 229
39. Waste management hierarchy. 236
40. Existing national parks in Tortola and surrounding islands and cays. 267
41. Existing and proposed protec ted areas for Tortola. 269
42. Exi sting and proposed protected areas for Tortol2r6s Wester
43. Exi sting and proposed protected areas for Tortol2ar8s Sout he
44, Exi sting and proposed protected areas for Tortol 2718s Easter
45. The original propo sed layout for the Botanic Gardens. 276
46. Display of the Master Plan for an expanded Queen Elizabeth Il Park. 278
47. Bird sanctuaries in the Tortola Profile area. 279
48. NPT moorings in the Tortola Profile area. 286
49. Critically important mangrove sites identified b y the DCF. 287
50. Status of wetlands in the Tortola Profile area. 288
51. Tortola plant species of interest, as identified by the National Parks Trust of the Virgin Islands 321
and the Royal Botanic Gardens, Kew.
52. Wildlife species and habitats of special concern f or Tortola and Beef Island. 323
LIST OF PHOTOGRAPHS
1. Ontop of the largest boulder field formation on Beef Island. 5
2. The west end of Tortola viewed from Little Thatch Island. 5
3. Beef I slandés | owlands partially covered with boub6der fi el
4.  Gravity -induced landslide along Sir Francis Drake Highway. 6
5.  Extensive alluvial deposits along Coxheath Valley. 6
6. Banana Wharf Salt Pond fringed by four species of mangroves. 7
7. One of the many freshwater pond habitats formed wBthi t he
drainage s ystem.
8. A group of student and adult volunteers carefully inserting PVC pipes into bottom sediments 9
and placing mangrove seedlings within the PVC pipe opening.
9.  Coralline sand beach at Belmont Bay, looking toward Belmont Point. 10
10. Coral cobble beach domin  ates the northwest shore of Beef Island along Banana Wharf 10
and Mount Al mads shoreline.
11. Recently cleared land for development along the upper slopes of Sage Mountain. 11

iX | TORTOLA(BVI) ENVIRONMENTAL PROFE.



12.

13.
14.
15.
16.
17.
18.

19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
20.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Road Town, the capital of the British Virgin Islands, taken from the same perspectiv e
as Colleen Cohends 2008 photo.

Photos of Wi ckhambés Cay AHamadiillpmoject).ef ore 1968 (pre
Wiladek, Michael, Mabel, and Suzanna Wagner .

Government Administration Building, Road Town.

J. R. O6 Ne al Botanic Gardens, Road Town.
Main Stree t, Road Town, Tortola .

Green VI &6s Glass Studio at Cane Garden Bay, To
are recycled into jewelry and art.

Impacted areas following the passage of tropical storm Otto in October 2010 and

a November rain eventin 20 09.

Boulder field woodland at Balsam Ghut, Tortola.

Evergreen Woodland at West End Peninsula, Tortola.

Red Mangrove forest at Conch Bay Salt Pond, Beef Island.

A cacti landscape dominates the south -facing coastal cliffs west of Pockwood Pond
A spectacular stand of giant Elephant Ear near Sage Mountain.

Residential development near the entrance to Sage Mountain National Park.

Evidence of bulldozing of woodland at Long Bay, Beef Island.

The native orchid ( T. caniculata ) found on a natural and undeveloped beach at Beef Island.
Coastal desert and scrub community near Fort Recovery, Tortola.

An upland savanna near Sage Mountain.

Access road bulldozed through and fragmenting the Evergreen and Deciduous Woodland,
West End, Tortola.

The endemic St. Thomas Melastome at Sage Mountain.

Red Morph ( Anthurium cordatum ) at Sage Mountain.

Giant Elephant Ear at Arundel near Sage Mountain.

Hundreds of the Vriesia Bromeliad on rainforest trees at Sage Mountain.
TurksCap Cactus in Tortola.

Large -leaf Tabebuia at Arundel, Sage Mountain.

A pair of the St. Thomas Conure at Magens Bay, St. Thomas, USVI.
Puerto Rican Flycatcher, St. John, USVI.

27

30
32
34
38
43
rt oba

77

107
110
110
111
113
113
114
114
114
115
115

116
117
117
118
118
118
128
129

A Ruddy Duck ( right) and a White -c heeked Pintail daddrtolad osi ahés Pon 131
Ni ght Heron adult displaying its head plumes at 138s

The Red Fig-eating Bat of Tortola.

The Cave Bat showing the characteristic opig f
Photo of Green Monkey in Tortola.

One of the last ¢ aptive West Indian Monk Seals, at the New York Aquarium in 1910.

The Antillean Tree Frog.

The Cuban Tree Frog at Great Carrot Bay, Tortola.

A Green Iguana basks on a Flamboyant Tree.

Eye-spot Gecko with distinctive two spots on shoulder, fr om Beef Island, Tortola.

Lesser Virgin Islands Skink on Beef Island, Tortola.

A |l arge male Ground Lizard sunning itself high
The Virgin Islands Worm Lizard.

Puerto Rican Racer Snake at Beef Island, Tortola.

The Virgin Islands Rocerlet.

The Virgin Islands Blind Snake fits in the palm of a hand.

A school of Mountain Mullet in the freshwater

139
ac ®b
142
143
145
146
146
148
150
ol t
151
151
152
152
pobbs

X | TORTOLA(BVI) ENVIRONMENTAL PROFE.

wher e

i ahos

of

he

at

t he

sl o

Br

E

p

€



56. The Tortolan Velvet Worm.

57.. An Earthworm in an old rotting

156

|l og at Brewer ds Bxg.

58. The Grey Bark Scorpion at Beef Island, Tortola. 156
59. Long-legged Whipspider from Beef Island, Tortola. 157
60. A female Golden Silk Orb -weaver Spider, at Arundel, Tortola. 157
61. A female Ground Tarantula at Cane Garden Bay, Tortola, with enlarged abdomen, 158

po ssibly pregnant.

62. The Big Claw River Shrimp hunting the streams atl1l58rewer 0s

along t

eastern

63. The River Crab, found at Great Carrot Bay, Tortola. 159
64. Arboreal Millipede from Great Carrot Bay, Tortola. 160
65. Scolopendromorph Centipede attempting to hide, Chalw ell Estate, Tortola. 160
66. The Zebra Butterfly at upper Arundel near Sage Mountain. 161
67. Hewi t sonds Hairstreak seeki Wglthanizindicaar from t he f | 6Btvers of
68. The Palm Snail making its daily rounds at Carrot Bay, Tortola. 162
69. The Round Tree Snail at Great Carrot Bay, Tortola. 162
70. The Bearded Periwinkle spending the day o0sl eepi nipd
71. A headland attached linear reef system at South Sound, Salt Island (sister island to Tortola). 172
72. Aterrace flat reef systemat Pal m Bay, Scrub | sland off Tortol ad®
73. Graded reef system found off Beef Island, Tortola. 172
74. Coral bleaching in 2005. 173
75. A piece of coral stuck in the bottom of a vessel that was hauled after a grounding. 174
76. Grounding of the Tropic Sun off Salt Island. 174
77. Lead shot (blue colour) on a ledge following the grounding of the sailing vessel Parsifal IIl. 175
78. Lambert Beach, Tortola. 177
79. Cane Garden Bay on a day when cruise ships were visiting Tortola. 178
80. Seagrass from Scrub Island aboutto be t  ransplanted near Great Camanoe Island. 179
81. Sedimentation in Cane Garden Bay after a heavy rainfall. 180
82. Image of the Paraquita Bay Hurricane Shelter. 180
83. Mangrove Boardwalk at the HLSCC Marine Studies Centre. 180
84. BVI Fishing Complex ata. Baugher6s Bay, Torto 183
85. Brewer6s Bay after a heavy rainfall. 190
86. Outhouses along the coast were common prior to the development of tourism in the 1960s. 190
87. Oil spill in Pockwood Pond, 2008. 191
88. Road Harbour algal bloom in 2010  caused by excessive amounts of sewage within a marina . 192
89. Alost and abandoned fish trap, also known as ghost traps. 192
90. As many as four cruise ships may port in Road Town. 195
91. The approach to Fort Charlotte, Tortola, from the northwest. 208
92. Fort Charl otteds | ower battery from the sout hwesZ?208
93. Wall remains, Fort Charlotteds northeast basti on .208
94. Dry stone battery wall, Fort Charlotte. 209
95. Entrance to the magazine at Fort Charlotte. 209
96. Magazine interior, Fort Charlotte. 209
97. Interior of the cistern at Fort Charlotte. 210
98. Datecarving (1782)inthei nt eri or of Fort Charlotted6s cister g10
99. The sea-facing battery of Fort Purcell, after site clearance in 2011. 211
100. Entrance to powder magazine at Fort Purcell . 211
101. The corridor leading to the powder magazine at Fort Purcell. 211

Xi | TORTOLA(BVI) ENVIRONMENTAL PROFE.



102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.

141.
142.
143.
144.
145.
146.

The powder magazine at Fo rt Purcell. 212

Dancing girl graffiti at Fort Purcell. 212
Steps leading up to the gun battery at Fort Purcell. 213
East musketry tower, Fort Purcell. 213
One of the two cisterns at Fort Purcell. 213
Curing house interior, Co ot e Bap mplex. 214
Rum still cisternat Co ot e Ba@. s 214
Rum stillfoundationat Co ot e Bag Rlantation. 214
Sea-facing dry stone wall of the animal round. 215
Animal r ound foundation for the roller cradle. 215
Cane juice conduit foundation. 215
Bagasse shed pillarsat Co ot eBay s 215
One of the two re  maining merchantgunsat Co ot eBad. s 216
Brewer6s Bay Sugar Works divided by the main r oa#l7
The boiling house at Brewerdds Bay. 217
18t and 20 ™ century construction material unified. 217
The copper battery inside the boiling house, Brewerds Bay Sugar Wor k2l7

Bay
Suge

Early20"cent ury engine at Brewer86s Bay Sugar Wor ks. 218
Red-bri ck chi mney at Brewer&s Bay. 218
The furnanceds st otket chtod efsurwi ache tthe tohe | eft, Br @l8er 6s
The copper rum stills eit her side of the secondred -bri ck chi mney at Brewer 028 Bay
The heavily eroded animal round platform. 218
The20hcentury engine shed, Brewerds Bay Sugar Wor k218
The20hcentury cane crusher at Brewerds Bay. 219

One of the three remainin gl18"century roll ers at Brewerds Bay. 219

The plague outside of the old prison. 219

The solitary confinement block  at the old prison on Main Street in Road Town. 220

The interior of the old prison looking out on modern Road Town. 221

The main gate and th e pedestrian wicket gate at the old prison on Main Street. 221

An original iron bolt, probably dating from the 1860s. 221
Members of the British Royal Navy and other volunteers clearing the prison in 2013. 221

The keystone with carved 1866 date. 222

The Ad ministration Building circa 1912 . 222

The post office boxes at the old Administration Building are still in use. 222
Pictured is the loading bay for incoming waste at the Pockwood Pond incinerator. 227

A litter -free road on Tortola due to regular clean -up teams working . 230

An example of the steel dumpsters common on Tortola. 231
Department of Waste Management bins in Ro ad Town. 231

An example of the bins placed on selected beaches by the DCF, this one found 232

at Brandywine Beach.

A view from the landfil | at Pockwood Pond, Tortola. 233

The incinerator at Pockwood Pond, Tortola. 233
Sewerage outfall located 600 feet from the shoreline at Slaney Point, Tortola. 242
Sewerage treatment plant at Cane Garden Bay. 242
Location for the Road Town Sewerage Treatmen t Plant at Burt Point. 245
Tortolads main pump station at the Road Town rou¥MB8about.

Xil | TORTOLA(BVI) ENVIRONMENTAL PROFE.



147. Atypical sewage disposal truck used to de -sludge septic tanks and dispose of the sludge 246
at the main pump station in Road Town.

148. View of the cruise ship pier expans ion project in Road Harbour, February 2015. 248

149. Wat er front construction activity in front of Mar2480s by th
project in the background.

150. | mproperly maintained silt fences at theribteat er 6s248dge of t
to sediment runoff.

151. Site of the Red Bay-dévelopmentrpmojech 8 s Dock r e 249

152. At the Red Bay site, exposed dredged marine sediments in the foreground and 249
landfill sediments in the background are both exposed to runoff.

153. Typi cadandefcddtl 6 road construction along a steep sl26pbe on Tol

154. Right half of photo shows recently cleared land along a steep slop e on Tortola. 250
155. Bulky solid waste discarded at a dumpster in Greenland instead of being taken 254
to the Pockwood Pond facilit .
156. Entrance sign at Sage Mountain National Park. 274
157. Magnificent Frigatebird entangled in fishing line. 277
158. Shark Bay National Park. 278
159. Interpretive sign at Mount Healthy National Park. 278
160. From the top of Mt. Aima, Beef Island, looking over Trellis Bay a  nd the airport (right) 279
and Hans Creek (left).
161. Road Town, Tortola, capital of the BVI. 304
162. Tree Fern at Sage Mountain National Park. 305
163. Heliconias at Sage Mountain National Park. 306
164. The spiny large fern Odontosoria aculeata  at Sage Mountain . 312
165. The rare Greater Antillean endemic fern Arachniodes chaerophylloides  at Sage Mountain . 312
166. The grass orchid Tetramicra can aliculata . 313
167. The tree cactus Consolea rubescens on Tortola. 313
168. The flower of the vine Ipomoearepanda at Sage Mountain . 313
169. A burst of t he spectacular mauve flowers of Poitea florida , commonly seen after the first rains 314
at the end of the dry season.
170. The rare vine Marcgravia rectiflora  on a rotten log, at the base of the equally rare fern 314
Nephrolepis rivularis .
171. The Tortola endemic shrub Miconia thomasiana . 314
172. The rare and unusual succulent Pilea margarettae at Beef Island. 315
173. The fern Blechnum appendiculatum (bright red leaf) growing in upland savanna at 319
Sage Mountain.
174. Adiantum fragile var. fragile , an unusually large and rob  ust-leaved form on Tortola. 319
175. Coccothrinax barbadensis  on West End of Tortola. 319
176. A Tillandsia sp., perhaps T. setacea , on the cliffs at Balsam Ghut , Tortola. 319
177. Alarge -leaved Commelina sp., possibly = Commelina cf. benghalensis at Brewer & Bay. 320
178. An unknown milk -shrub, possibly Rauvolfia cf. biauriculate , near Sage Mountain. 320
179. The water lily, possibly Nymphaea cf. elegans . 320

Xiii | TORTOLA(BVI) ENVIRONMENTAL PROFE.



LIST OBBOXES

© © Nk~ wDNPE

=
e

African Ethnic Origins in Early Tortolan History: The Plantation Era.

Agriculture in Tortola: An Histo rical Perspective.

The Wagner Family % Pioneers of Trellis Bay and Beef Island.
Carrot Bay Community Development Plan, 2010 -2020.
Benefits of Ecosystems as Natural Defences.

A Short Note on the Virgin Islands Thatch Palm.

Sage Mount aueRa@nbresdtini g
Tortolads Common Anol es.

The Grounding of Parsifal Ill.

Hans Creek Fisheries Protected Area.

22
28
32
40
86
110
112
149
176
280

Xiv TORTOLA(BVI) ENVIRONMENTAL PROFE.



ARK
BEST
BMPs

BVI
BVIEC
BVIHCCV
BVIHCCVAP
CBC
CCA
CCAP
CClI
CDEMA

CDM
CGB
CITIES

CsO
CYEN-BVI
DCF

DDM
DEFRA
DFID
DOA

DPU

DPW
DTCP
DWM
DWS
ECACC

ECNAMP

EE/LL
EIA
EMT
EPA
ESHS
EU
FAO
FATF
FCO
FEMA
FERA
FPA
GCCA
GDP
GIS
GoVi
HLSCC
HOA
IBA
IMPASSE

ACRONYMNS

Association of Reef Keepers (BVI)
Biodiversity and Ecosystem Services in Territories
Best Management Pra  ctices

British Virgin Islands

British Virgin Islands Electricity Corporation
British Virgin Islands High Court Civil

British Virgin Islands High Court Civil Appeal
Convention on Biological Diversity

Climate Change Adapta  tion

Climate Change Adaptation Policy
Caribbean Challenge Initiative

Caribbean Disaster Emergency Management
Agency

Comprehensive Disaster Management

Cane Garden Bay (Tortola)

Convention on International Trade in Endangered
Species of Wild Fauna and Flora

Central Statistics Office  (BVI)

Caribbean Youth Environment Network of the BVI
Department of Conservation and Fisheries (BVI)
Department of Disaster Management (BVI)

Rural Affairs (UK)
Department for International Development (UK)

Department for Environment, Food,

Department of Agriculture  (BVI)

Development Planning Unit  (BVI)

(now Central Statistics Office)

Department of Public Works ~ (BVI)

Department of Town and Country Plannin g (BVI)
Department of Waste Management (BVI)
Department of Water and Sewerage (BVI)
Enhancing Capacity for Adaptation to Climate
Change

Eastern Caribbean Natural Area Management
Programme

East End/Long Look (Tortola)

Environmental Impact Assessment
Environmental Management Trust
Environmental Protection Area

Elmore Stoutt High School (BVI)

European Union

Food and Agriculture Organization (UN)
Financial Action Task Force
Foreign and Commonwealth Office (UK)
Federal Emergency Management Agency (US)
Food and Environmental Research Agency (UK)
Fisheries Protected Area

Global Climate Change Alliance

Gross Domestic Product

Geographic Information System

Government of the  (British) Virgin Islands

H. Lavity Stoutt Community College

House of Assembly (BVI)

Important Bird Area

Management of Protected Areas to Support
Sustainable Economics

IPCC
IRF
IUCN
IWMP
JVD
LFPR
LOS
MNRL
MPA
NCCC
NDDP
NEAP
NGIS
NGO
NIDP
NIDS
NOAA

NPA
NPDP
NPO
NPT
OECS
OTEP
PA
PAHO
PRSMP
PS

R3l
RBG
RSPB
SIDS
SLM
STEP
B
TNC
UK
UKOT
UKOTCF
UNDP
UNFCC

USEPA
USGS
usvi
uvi

Vi
VIEC
VISR
Wi

YEP

Intergovernmental Panel on Climate Change
Island Resourc es Foundation

International Union for the Conservation of Nature
Integrated Waste M anagement Plan

Jost Van Dyke

Labour Force Participation Rate

Law of the Sea

Ministry of Natural Resources and Labour  (BVI)
Marine Protected A rea

National Climate Change Committee (BVI)
National Disaster Development Plan

National Environmental Action Plan

National Geographic Information System
Nongovernmental Organisation

National Integrated Development Plan

National Integrated Development Strategy
National Oceanic and Atmospheric Administration
(Us)

National Parks Act

National Physical Development Plan

Non -profit Organisation

National Parks Trust of the Virgin Islands
Organisation of E astern Caribbean States
Overseas Territories Environment Programme  (UK)
Protected Area

Pan American Health Organisation

Puerto Rico Strong Motion Programme
Permanent Secretary

Regional Risk Reduction Initiative

Royal Botanic G ardens, Kew (UK)

Royal Society for the Protection of Birds ~ (UK)
Small Island Develop ing States

Sustainable Land Management

Sustainable Tourism Environmental Programme
Tourist Board (BVI)

The Nature Conservancy

United Kingdom

UK Overseas Territory

UK Overseas Territory Conservation Forum
United Nations Development Programme

United Nations Framework Convention on Climate
Change

United States Environmental Protection Agency
United States Geological ~Survey

United States Virgin Islands

University of the Virgin Islands

Virgin Islands

Virgin Islands Environmental Council ~ (BVI)
Virgin Islands Shipping Registry (BVI)

West Indies/West Indian

Youth Empowerment Project  (BVI)

XV | TORTOLA(BVI) ENVIRONMENTAL PROFE



ABBREVIATIONS

In this document measurements are first stated as metric measures fol-

ac
cm

ha

kg
km
km 2

lowed by U.

acre
centimetre

foot

hectare

inch

kilogram
kilometre

square kilometre
pound

S. equivalents in parenthesis.
m metre
m?2 square m etre
m3 cubic metre
mi mile
mm milimetre
mph miles per hour
msw maximum sustainable winds
yd yard
yd3 cubic yard

PHOTO CREDITS

(1) Island Resources Foundation Profile Project Team :

@

Jean -Pierre Bacle

Kevel Lindsay

Shannon Gore
Michael Kent
Charlotte McDevitt

Noni Georg es

Chapter 1:

Chapter 4 :
Chapter 7 :
Chapter 9 :

Chapter 4 :
Chapter 9:

Chapter 5:
Chapter 6:
Chapter 7:
Chapter 8

Additionally, the follo wing :

Cover Photo
Photo 8

Photo 12
Photo 13
Photo 14
Photo 15
Photo 16
Photo 17
Photo 18
Photo 19 (a -f)

Photo 38
Photo 43
Photo 44
Photo 47

www.bvinews.com

Department of Conservation
and Fisheries

Government Information Service

Verna Penn Moll
Mabel Wagner
unknown

unknown
www.bvitourism.com
WwWw.greenvi.org

Department of Disaster
Management

Gary Kwiecinski
www.bvi beacon.com
New York Aquarium

Caroline Rogers

Photo on page x x

All photos except Photo s8, 12, 13, 14

Photos 23, 35, 52, 53

All photos in Section 7.2

Photos 162 and 163

Photos 20-22, 24-34, 36, 37, 39-42, 45, 46, 48-50, 54-70
All photos except Photos 161-163

All photos except Photos 74, 76, 77, 82, 86
All photos except Photo 134

All photos in Section 7.1 except Photo 155

All photos except P hotos 157 and 160

Photo 51 Renata Platenberg
Photo 74 Amando Jenik

Photo 76 Amando Jenik

Photo 77 Laura Hiesinger
Photo 82 George and Luana Marler
Photo 86 P. Haycraft

Photo 134 W.C. Fishlock (1912)
Photo 155 www.bviplatinum.com
Photo 157 Susan Zaluski

Photo 160 Trish Baily

Photo 161 www.wikipedia.org

XVi

TORTOLA(BVI) ENVIRONMENTAL PROFE.


http://www.bvinews.com/
http://www.bvitourism.com/
http://www.greenvi.org/
http://www.bvibeacon.com/
http://www.bviplatinum.com/
http://www.wikipedia.org/

PREFACE AND ACKNOWLEDGEMENTS

When Isknd Resources Foundation (IRF)was founded in 1972, my late husband, Dr. Edward L. Towle, and | took as
our operating credo an early  -for-its-time, yet also forward -looking premise fi namely, thatislands are special places,
that their environmentsareunigue and vul nerabl e, and that the Foundationds missi
(especially those in the Caribbean) to address environmental change, even as they simultaneously confronted the

challenges of social, economic and institutional development.

One ofIsland Resource s Foundati on0s Yeairiedouteis 19763ntthe Britigh ¥irgin Islands for the Govern-

ment of the Virgin Islands %:was to develop and apply environmental guidelines designed specifically for island

development. Foritstime, thisworkwasinnovative %i n part because oOenvironmentdé and odev
yet linked as they are today to ~ small-island sustainability . It also was the beginning of a long relationship between

Island Resources Foundation, based in nearby St. Thoma s in the U.S. Virgin Islands, and our neighbo urs in the BVI,

just a short distance away across the Sir Francis Drake Channel.

In the late 1990s, the Foundation launched a stronger presence in the Bri tish Virgins, first, with the establishment of

an operati onal base , provided initially through the generous support of the H. Lavity Stoutt Community College ,

and then with the execution of several long -term pro gramme s. In 1997, IRFdonated its unique Caribbean  -focused
environmental library to the College, now housed at the Col |l ege &entreL asa distreat@lleResour ce
tion named in memory of Dr. Edward L. Towle. That collection is now being digitized to ensure wider availability of

these historical treasures that tell the story of the growth of the en  vironment sector in the insular Caribbean during

the final decades of the twentieth century.

The Foundationds fihhas been r thee j Eaviranmeintal Profite @rodsavhine for the British Virgin Islands.

Based on the premise that knowledge is pow er, the Foundation, with a variety of partners, set out in 2008 to provide

a current -state description and assessment of the environment of the four primary islands of the BVI, each profile to

identify the major issues and  opportunities relatedtothemana gement of the territoryds natural

The Tortola Environmental Profile is the last in the series % following profiles for Jost Van Dyke in 2009, Virgin Gorda in

2012, and Anegada in 2013 . As befits the island of its title, this Profile is big, sweep ing in its narrative , and expansive

in its viewpoint. It will be followed by several scientific addenda , similar to the earlier profiles, and, in this case, also

a special companion document to focus on thenatur al hi story of Tands ol ads offshore si

Funding for the Tortola Environmental Profile has been forthcoming almost entirely from the private sector, with only

the BVI Governords office, through its Ovegoseenmentgiaetr rRrimaoyr i es Prog
funding was recei ved from the J.A. Woollam Foundation in Lincoln, Nebraska (USA). IRF is deeply indebted to

Trustee John A. Woollam for facilitating this substantial grant, without which this publication could not have been

completed. Other donors include the Dave Hokin Foundation %2which has long supported the E  nvironmental Profile

Programme Y2the Faile Foundation, Curt and Nancy Richardson, the Falconwood Foundation, the Nora Hazel Point

Estate, Sir Richard Branson, TRS Services, Ltd. and members of Island Resources Foundat ion.

| am very grateful for the  Herculean contributions of the Tortola Profile Project Team, most of whom have been with

the project since the first profile was published in 2009 %:Jean -Pierre Bacle, Kevel Lindsay, Cynthia Rolli, Clive

Petrovic, Dr. Michael Kent, Charlott e McDevitt and Rosemary Delaney  -Smith. With the Tortola Profile, we added

two new team members: Dr. Shannon Gore and Noni M. Georges, both of w hom have complimented the excel-

lence of their profile colleagues . With the publication of this  the last of the four island profiles, | would be neglectful

if | did not express special appreciation to deputy project leader, Jean -Pierre Bacle, who has been by my side

throughout the tenure of th  is project with good cheer, good advice, and extraordinary labour. My apprec iation

also to Rosemary Delaney -Smi t h, who has served as the programmeds community
When Jean -Pierre or | could not be in the BVI to handle a particular task, solve a particular problem, or spread the

ogoondewsdé about the Profile Pr ogroahanke toasRumns ¢hese adged wrasponsbllitiesa y s

I After more than four decades in the Caribbean, IRF will be sunsetting as an organisation in 2016
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And so, to our multiple donors over the course of producing the four Environmental Profiles, to those who researched
and wrote the individual chapters o f the Profiles, and to the many individuals who assisted us in the gathering of
data or participated in profile -related meetings and interviews (those for the Tortola Profile are identified below ), |
extend my appreciation, even as Island Resources Foundat ion now dedicate sthis Profile and those that preceded

it to the people of the British Virgin Islands. The environment of your Virgin Islands as articulated throughout these
Environmental P rofiles is in your hands to lovingly protect and wisely manage.

i Judith A. Towle ( May , 2015)
Vice President of Island Resources Foundation
Project Director for the  British Virgin Islands Environmental Profile Programme

Persons Interviewed and Providing Information for the Tortola Environmental Profile

Island Resources  Foundation extends its appreciation to each of the persons
identified below for assisting us in the process of gathering data for
the Tortola Environmental Profile.
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Keon August Foreman, BVI Department of Water and Sewerage
Eva Baskin Math and Science Department, HLSCC
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1. INTRODUCTION TO TORTOLA

Can yourecallwhen whel ks al ong

of cooking a pot of them in sea water and when they

t

he sea rocks there

were tender, easing them out of the

were just

shells, cleaning off their tails and making a meal of them? Have you any recollections of the

6fffryyd cake or the romance of a moonlight walk to the
fish glistening il8 a fishermands craw
é Do you remember when the hillside guts used to run

bathing? And when the same guts
berries, just there for the picking?

Unlike these reminiscences of  Virgin Islands author
and educator Verna Penn Moll, the island of Tortola
today dis plays a modern and well -developed land-
scape, the most cosmopolitan of the islands com-
prising the British Virgin Islands (BVI) (Figure 1). The
capital of the territory, Road Town, lies within a shel-
tered harbour of the same name, Road Harbour ,on
theisland 6 s s out h e Commerae arsdtgov-
ernment are centred on
only tertiary educational facility ~ , the H. Lavity Stoutt
Communi ty Coll ege.
activity Y»the offshore financial services sector %is
concentr ated on Tortola, as well as key compo-
nents of the terr i¥yachtigg@sd
cruise ship tourism.

Because Tortola is the most populous and most de-

veloped of all of the islands comprisingthe B ritish Vir-
gin Islands, much of the environmental complexity
of the territory and most environmental concerns

can be found within T or t obbrdeéss The chal-
lenges Tortola confronts as it seeks to protect and
manage its environment are generally those of the
entire territory, and, as such, it has present  ed an out-
sized challenge to the writers of the BVI Environmen-
tal Profiles.

According to local tradition, the island of Tortola is
thought to have
turtle dove 0 by Christopher Columbus. One could
assume that Columbus so n amed it because of the

—1  The authors of Chapter One are: Jean
and Rosemary Delaney -Smith (Box 2).
I

Island, Dead Chest, Peter Island, Pelican
Island, and Marina Cay.

t he

Verna Penn Moll,

i écenonicV | & Seefjslandisyqcated just east of Tortola (

-Pierre Bacle, Judith A. Towle, and Dr. Michael D. Kent; cont

i Tsol rat nothaadss i S

were lined with guavaberry trees bearing red and yellow

OThis Land: A Trust from God 6

presence of a significant population of doves on

the island, which might have reminded the explorer
of the dove species in his home country. Later when
the Dutch settled Tortola, they named it Ter Tholen
after one of the small islan ds off the coast of The
Netherlands. When the English reclaimed the is-
land, they modified the name to its present -day Tor-
tola. (See Section 1.2.2.2 for a fuller explanation of

t he

Figure 2).
For purposes of the Tortola Environmental Profile |,
Beef Island is considered part of  Tortola. Today, a

t o $hoit, stwp -lang cbridgg (the Queen Elizabeth I

Bridge) connects the two islands Beef Island was
likely given its name by ship captains as  a signpost
for provisions, and h istorical remnants of cattle ac-
tivity are still present in the landscape

A number of smaller islands and cays surround Tor-
tola. Todaythe y are generally r ef er r ed
islands,6 al t hough they were
islands6 i n days Spwemeen ibqf the small
islands located offshore from Tortola have also
been studied by researchers from Island Resources
Foundation (IRF) and a summary of the landscape
features, natural resources, and biodiversity of the
sister islands are found in a companion document

b e e nland of thg i n atd the yTorola Breidnmental Profile entitled The Nat-
ster |

uralHist ory of Tortolsads Si

ributors: Dr. Katherine Smith (Box 1)

Little Thatch Island, Great Thatch Island, Little Tobago Island, Great Tobago Island, Ginger Island, Carval Rock, Cooper Island, Salt
Island, Norman Island, Guana Island, Little Camanoe Island, Great Camanoe Island, Scrub
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Figure 1.
Regional m ap of the British Virgin Islands.
(Source : adapted from the BVI National Geographic Information System , Department of Town and Country Planning. )
1.1 The Physical and Natural Setting
111 Tor t ®hysicdlsGeography
The Territory of the British Virgin Islands is comprised (1,150 ft). Elevation lowers significantly eastward.
of approximately 50 islands, islets, and cays . Tortola Figure 2 provides some geographic details of Tor-
is the largest island in the territory, and the third larg- tola and Beef Island.
est in the entire Virgin Islands archipelago, after St.
Croix and St. Thomas in the US Virgin Islands. The is- Beef Island, the sixth largest in the territory at 3.8 sq
land is about 5 km (3 mi) wide and 21.7 km (13.5 mi) km (1.47 sq mi), stretches 4.5 km in length (2.8 mi),

and is barely 0.5 km to 1 km in width (0.31 to 0.62
mi). Itis situated immediately east of Tortola.

long, and covers an area of 54  sq km (21 sq mi).

The island is marked by towering steep hills and

deep valleys. The highest peak is Sage Mountain In contrast to Tortola, Beef Island is a sparsely popu-

(also named Mount Sage), which reaches 543 m lated island and is comprised of rolling lowlands with

(1,781 ft). It stands as the highest peak in all the Vir- the exception of Little Mountain (73.7  m/242 ft) lo-

gin Islands including the US Virgin Islands. Most of cated west of the islanddés airpor
the high peaks , including Sage Mountain,  occur to Mount Alma (224 m/735 ft), which dominates the

the west of Road Town, the eﬁséet’t'qoifjfli‘e_és‘a"jﬂﬁ\@'th Its gepen §agpor-1d%aindc Yy,

with at least eight peaks above 350 m (1,150 ft). extensive fringing mangroves , Beeflslandis a refuge

East of Road Town, S abbath Hill at 385 m (1,263 ft) is for wildlife displaced from more developed areas of

the highest peak and the only one above 350 m Tortola.
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Figure 2.
General location map of Tortola, including Beef Is land.
(Source : adapted from the BVI ~ National Geographic Information System , Department of Town and Country Planning. )

1.1.2 Tor t dkotodical History

The British Virgin Islands lies at the north eastern edge
of the Puerto Rico /Virgin Islands micro -plate lo-
cated within the northern ~ boundary zone between
the Caribbean and North American Tectonic Plates
(Rankin, 2002). Beginning 80 8100 million years ago
during the Late Cretaceous  period , a complex se-
ries of undersea mountain building, extreme volcan-
ism, several major sea level change s, centuries of
coral reef formation, and on  -going erosional and
depositional processes all contributed to the land-
scape seen today on the island of Tortola. Except
for Anegada, a llislands in the Virgin Islands archipel-
ago are essentially volcanic

The BVIY2as well as St John, St. Thomas and Puerto
RicoY2are subaerial topographic highs on the
Puerto Rican Bank, a submerged platform defined
by the 183 -metre depth contour (Rogers and Tey-
taud, 1988). Some 100,000 years ago, during the last

ice age of the Plei stocene Epoch, a continuous
subaerial landmass extended from Puerto Rico
across the British Virgin Islands. About 15,000 years
ago, continental glaciers began to melt; and as
glaciers retreated, a rapid rise of sea  level occurred
and then tapered off abou  t 10,000 years ago. A
further slowing of sealevelrise occurred about 3,000
years ago to near present -day levels . Most
beaches, barrier reefs and coastal salt ponds were
formed by that time.

The geology of the BVI is described in the studies of
Helsley (1960), Donnelly (1966), Earle (2002), Rankin
(2002), and in the more recent engineering geolog-
ical studies by Joyce (2006). Being the largest is-
land, Tortola has the most varied and complex ge-
ology (see Figure 3).
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Scale 1:25,000 North

Figure 3.
The geology of Tortola (source : Joyce, 2006).

Most of Tortola, especially the cent  ral portion , con-
sists of the Tortola Formation , which includes three
members:

(1) The Hans Lollick Member described as au-
gite andesite breccias,t uffs and volcanic
sandstone.

(2) The Sage Mountain Member described as
massive -to -thin bedded andesite tuffs, la-
pilli tuffs and volcanic sandstone

(3) The Shark Bay Member described as mas-
sive-to-thin bedded breccia, lapilli tuff
and coarse tuff.

Elsewhere on Tortola, the Tutu Formation is found in
the southwestern portion of the island (west of
Nanny Cay). Here rocks hav e been highly meta-
morphosed in contact with an igneous intrusion of
diorite. At t he eastern end of the island (east of
Josiah6s Bay and Fat Hogs
dominated entirely by coarse -grained igneous in-
trusive rocks , mainly tonalite compos ition with some
significant amounts of diorite and granodiorite
(Joyce , 2006).

Beef Island & rock composition is similar to the east-
ern end of Tortola but is dominated by diorite ( Fig-
ure 4). An interesting geological feature on Beef Is-
land is the f ormati on of boulder fields cent red be-
tween Little Cay and Well Bay ( Photo 1). This geo-
logical | andscape is similar to that of T he Baths on
Virgin Gorda. The area , with its amazing pile of gi-
ant boulders reaching 35 m (116 ft) in elevation, is
the result of geo logical and geomorphological pro-
cesses that occurred millions years ago (see section
1.2.3.2. in An Environmental Profile of the Island of
Virgin Gorda , IRF,2012). Smaller outcrops of boulder
fields occur elsewhere on Beef Island, especially
northeast of Hans Creek.

Tortola continues to experience ongoing weather-

ing and climatic processes. Increasing develop-
ment and road cuts along the coast and inland
have greatly increase d rock and soil exposure. This
in_tyrn cregtgsdn}org CSlf(SCE%tlkélhg/ItO erasion. agd

Bay

slope instability. Shoreline ‘erosion gng gccrtlation is
atestamentto t h e i scordimiidgiadjustmentto
coastal dynamics, caused by normal climate fluc-
tuations aided by anthropogenic activity.
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Yellow: Alluvium
Orange: Diorite

Figure 4.
The geology of Beef Island (source: Joyce, 2006).

1.1.3 Tor t &hysiadysphic Features

Tortola, including Beef Island, can be characterised
as having six physiographic features :

Bedrock Uplands .

Lowland P lain.

Colluvial Deposits.

Alluvial Deposits.

Wetlands.

o g M w N PE

Beach Deposits.

(1) Bedrock Uplands

Most of Tortola and the eastern third of Beef Island
fall into this category. The uplands are comprised
of resistant volcanic rocks that give the island its dra-
matic and rugged topography. High elevation and
steep slopes dominate throughout this type of land-
scape ( Photo 2). Most upland areas consist of ex-
posed bedrock and bedrock thinly veneered with
soils. On more gentle slopes , thicker and more ma-
ture soils are found.

(2) Lowland Plain

This landscape feature has a flat -to-undulating to-
pography and is seldom found on Tortola. The cen-
tral part of Beef Island between Little Mount and
Mount Alma is a good example. Here average ele-
vation barely exceeds 20 m (65 ft) and consists of

Photo 1.
On top of the largest boulder ~ formation on Beef Island,
looking at the southern tip of Little Cay in the foreground
and Mount Alma in the background.

Photo 2.
The west end of Tortola viewed from Little Thatch Island.
Soper 8s Hole is flanked by high
and massive Sage Mountain in the background.

low-lying bedrock eroded through time. Many
boulder fields are common throughout the land-
scape ( Photo 3), with the most prominent on e just
east of Well Bay ( Photo 1). At lower elevation, allu-
vium deposits are common, especially along the
coast and surrounding the salt ponds. These depos-

its mostly consist of reworked marine sediments. The
relatively flat and low -lying terrain in prox imity to a
coastal marine environment has allowed ma ny salt
ponds to develop over the last 3,000 years.

5 | TORTOLA(BVI) ENVIRONMENTAL PROFE.



island resources
FOUNDATION

(4) Alluvial Deposits

Alluvial deposits are found along low  -lying coastal
areas between the shoreline and at the base of
large watersheds and large d rainage ghuts. De-
posits largely consist of reworked colluvium washed
downslope from hillside s and drainage channels.
Sediments tend to be finer and more sorted as they
are transported further downslope.

Most large deposits are scattered along the sout h
shore of Tortola. From west to east, the largest de-
posits are: Coxheath ( Photo 5), Pockwood Pond,
i Photo 3. _ Pleasant Valley, Sea Cow & sBay, Lower Estate,
Beef I F’Shétoat:k:nc;;uth;a;Z\;I‘I'r:"il; CB'asy_ partial Pasea, Baugher & Bay, Paraquita Bay, and Fat Hogs
Bay. Along the north shore, the three largest ~ depos-
itsare: Josi ahds B@ Bay anfl Canev@ar-
den Bay. On Beef Island, the main deposits occur
Tortolads | andscape is dis saerocurgdé_cawg BI?X)Tr?gIS Br"?%ﬁn? E?'“{*Eaé!'e,on %eFf
. . . Island, alluvial deposits occur in association with the
ghuts caused by intense erosion along rock fissures i
and fault lines and along erodible rock formations. lowland plain and salt ponds.
Within these ghuts and their tributaries, colluvial  de-
posits are found. They are gravity induced and ex-
hibit a wide range of unsorted heterogeneous par-
ticle sizes, ranging from clay to sand and gravel to
boulders. Their composit ion largely reflects the na-
ture of the original landmass that collapsed . These
deposits typically cover steep valley walls and ter-
minate at drainage channels.

(3) Colluvial Deposits

Non -channelised colluvial deposits also occur.
These deposits tend to form along and at the base
of steep slopes and hillsides as a result of erosion, soil
creep, landslides and debris flows ( Photo 4).

Photo 5.
Extensive alluvial deposits along Coxheath Valley.
The area is primarily used for livestock farming and grazing.

(5) Wetlands

Salt ponds and coastal mangroves were once a
common site, especially along the southern shores

of Tortola. Today many of these important ecosys-
tems have been patrtially or fully reclaimed by large -
scale development projects, road construction,

and private prope rty encroachment. Figure 5

Photo 4. shows the current distributiono  f mangrove wetlands
Gravity -induced landslide along Sir Francis Drake Highway g
west of Road Town. The failure was likely due to reduced on Tortola.

plant cover from animal overgrazing.
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» Marina Cay

Trellis Bayo,

Sage Mountain

Thatch Cay Mangrove Wetlands in Tortola and Beef Island

@ Mangrove Wetlands without s alt ponds
@ Partislly Reclaimed g without salt ponds
’ g! ining s sl ponds
0 1.25 25 5Kibme" Partially Reclail g ining s alt ponds

Figure 5.
Location of current mangrove wetlands on Tortola, including Beef Island
See Table 1 for details. ( Source: adapted from Jarecki, 2006.)

In a fairly recent study o f historical wetland cover-
age of Tortola , based on 1950 & aerial photographs,
results showed that of the 33 wetlands that existed

on Tortola in the 1950s, 17 were fully reclaimed, 9
were partially reclaimed, and only 7 suffered minor
encroachment ( Jarecki, 2006 ). This assessment indi-
cates that at least 47 percent of the historical man-
grove coverage on Tortola has been lost in the last
five decades as a result of development.

On Beef Island, only one wetland has been partially
reclaimed out of seven wetland sites in the 1950s. A
few wetlands remain fairly intact due to difficult

road access such as the Banana Wharf Salt Pond

Photo 6 Photo 6.
( oto ) Banana Wharf Salt Pond fringed by four species of mangroves,
looking south toward Mount Alma on Beef Island.

Table 1 provides a list of existing mangrove wetlands
including those partially reclaimed. It is likely that
increased wetland loss has occurred since the
Jarecki study in 2006.
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Table 1.

Existing mangrove wetlands of

FOUNDATION

Tortola and Beef Island , inclu ding those partially reclaimed

Wetland Location i?gsl:?]?g Rei?giir%r; d
1 Belmond Pond Tortola Yes
2 Cane Garden Tortola No 75%
3 Cane Garden (Sinky Pond) Tortola Yes 50%
4 Cooperds Bay Tortola No
5 Josiahs Bay Tortola Yes 25%
6 Harris Pond Tortola Yes
7 South of Bridge (East E nd) Tortola No 25%
8 Witches Brew Tortola Yes
9 Hodges Creek Tortola No 50%
10 Paraquita Bay Tortola Yes
11 Brandywine Bay Tortola Yes 75%
12 Sophie Bay Tortola Yes
13 Road Reef & Burt Point Tortola No 75%
14 Sea Cow 0 Bay Tortola No 50%
15 Havers Tortola No 50%
16 Frenchmanés Cay Tortola No
17 Beef Island Channel Beef Island No
18 Long Bay Pond Beef Island Yes
19 Runway Pond Beef Island Yes
20 Trellis Bay Mangrove Beef Island Yes 50%
21 Central Beef Island Flats Beef Island Yes
22 Banana Wharf Beef Island Yes
23 Hans Creek Beef Island Yes
24 Bluff Bay Beef Island Yes

Source : adapted from Jarecki, 2006

. Site numbers refer to Figure 5.

Note : Table 54 in Chap ter 8 displays data for all wetlands in the Tortola Profile area, including

those that have been
including those partially reclaimed.

Salt ponds are importantandu  seful systems that act
as sediment traps for sediment runoff. This provides

a significant buffer for maintaining nearshore water
quality and the marine ecosystem. Salt ponds also
play a useful function in wildlife ecology as these

habitats provide shelte r, nesting and foraging op-
portunity for sea birds and shorebirds and other wild-
life species. Precipitat ed sea salt is still traditionally
collected at some ponds during the dry seasons by
residents.

Freshwater wetlands are seldom found on Tortola,
and thos e that exist are  mostly irrigation ponds that

totally reclaimed. The table above includes

remaining wetlands,

are associated with small -scale farming and live-
stock. Natural freshwater wetlands fed by springs or
seepage are few, usually small and in a precarious

state due to land alteration.

On Beef Island, the redev e |

storm water drainage system since 2000 has had

of
the

opment

unintended consequence of creating new freshwa-
ter habitats. The irrigation channels and especially
the settling ponds around the airport have gradu-

ally been transformed into fres

hwater wetlands at-

tracting numerous freshwater aquatic plants and

wildlife species ( Photo 7).

t
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Photo 7.
One of the many freshwater pond habitats formed within

the airportds storm water
Note the airport terminal in the background.

To counter the loss of mangrove forests along the
coast, a mangrove replanting programme for the

BVI was initiated in 1999 ( Burnett Penn, 2005). The
concept originated with the current Minister of Nat-
ural Resources and Labour, Dr. The Hon ourable Ked-
rick Pickering , when he served on the board of the
National Parks Trust (NPT) in 1999. As part of Arbour
Day activites overseen by the NPT, Dr. Pickering
suggested that mangroves seedlings be replanted
to compensate for the loss  of fringing mangroves
along the shoreline.

The collaborative effort between the National Parks
Trust and the Department of Conservation and Fish-
eries (DCF) was joined by local NGOs and ca rried
out with the assistance of many volunteers from the
community , especially students from primary and
secondary schools ( Photo 8). At least 12 volunteer
organis ations have been involved in the pro-
gramme since its beginning; from 1999 to 2008,
about 2, 500 red mangrove seedlings were planted.

On Tortola , the replanting effort targeted at least
nine sites mainly along the south shore where the
loss of coastal mangroves was significant and
where bottom sediment conditions were condu-
cive to a successful rep lanting rate. The sites in-
cluded Frenchmanés Cay,
Slaney Point, Road Reef, Brandywine Bay, Paraquita
Bay, Hodgeds Creek, and

FOUNDATION

A group of student and adult volunteers carefully inserting
PVC pipes into bottom s ediments and placing mangrove
seedlings within the PVC pipe opening

(photo courtesy of the DCF).

The Riley Encased Methodology using a PVC pipe
system was utilised to enhance seedling survivalb y
protecting plants from predation, intense storms,
and debris. The programme includes regular moni-
toring to assess success rates. Similar approaches
implemented in the US Virgin Islands  reported seed-
ling survival rates of over 83 percent. Growth rate
monitoring at one of the BVI sites show that seed-
lings generally reach 1 m (3 ft) by the five -year point
(Burnett Penn, 2005).

(6) Beach D eposits

Tortolads coastline 1is
dominated by steep rocky cliffs.  Other shoreline
featur es include beaches, fringing mangroves, and
anthropogenic structures such as marinas, ports,
riprap, and bulkheads.

Beach deposits are numerous on Tortola and reflect
some variability in form and texture, ranging from
sandy to coral rubble ( Photos 9 and 10). The sedi-
mentary texture of beach deposits tends to reflect
beach location, orientation, coastal dynamics
(wind, waves, and currents), local geology, and the
local terrestrial environment. A recent study on
beach morphology identified and characterise  d 19

Ha v Bringry be&cBed on Fott¥lPahd Bfidey on Beef Island

(Gore , et al ., 2012). Table 2 provides a summary of

Red firdliAgs k.
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Photo 9. Photo 10.
Coralline sand beach at Belmont Bay, looking toward Coral cobble beach dominates the northwest shore of Beef
Belmont Point. The beach is backed by awell  -developed I'sland along Banana Wharf and |
elevated sand dune system. Note the old coral rubble walla  long the tree line. The area is

covered with remnant wall enclosures that at one time kept in
livestock obeef, 6 hence the

Table 2.
The morphology of Tortola and Beef Island  beaches .

Beach Name Island Morphology Morphology Beach Texture
Class Subclass

Smuggl erds Cov Tortola Barrier Embayed Sandy

Long Bay 9 Belmont Tortola Mainland Embayed Sandy
Cappoonds Bay Tortola Mainland Embayed Sandy

Little Carrot Bay Tortola Mainland Embayed Sandy

Cane Garden Bay Tortola Barrier Embayed Sandy

Cane Garden Eas t Tortola Barrier Linear Coral Rubble
Brewerds Bay Tortola Mainland Embayed Sandy
Larmer Bay Tortola Mainland Embayed Sandy
Cooper Bay Tortola Mainland Embayed Sandy

Trunk Bay Tortola Mainland Embayed Sandy
Rogues Bay Tortola Mainland Embayed Sandy
Coot eBays Tortola Mainland Embayed Coral Rubble
Josiahd6s Bay Tortola Barrier Embayed Sandy

Little Bay Lambert Tortola Mainland Embayed Sandy
Paraquita Bay Tortola Barrier Linear Coral Rubble
Burt Point Tortola Mainland Linear Coral rubble
Slaney Tortola Mainland Linear Coral rubble
Pockwood Pond Tortola Mainland Embayed Coral Rubble
Coxheath Tortola Mainland Embayed Coral Rubble
Long Bay Beef Island Barrier Embayed Sandy

East Trellis Bay Beef Island Barrier Embayed Sandy

Sprat Point Beef Island Spit - Sandy
Banana Warf Beef Island Barrier Linear Coral Rubble
Well Bay Beef Island Mainland Cuspate Sandy

Source: Adapted from Gore, etal., 2012.

10 TORTOLA(BVI) ENVIRONMENTAL PROFE.



island resources

The study shows that most beaches on Tortola, in-

cluding Beef Island, are sandy in texture. Seven (37
percent) of Tortol ads
ble, while only one (20 percent) of the five primary

beaches on Beef Island is so composed. Notewor-

thy is that sandy beaches are predomi  nantly lo-
cated within embayment s along the Atlantic -fac-
ing coastline (north side), while coral rubble
beaches are more common on the Caribbean -fac-
ing coastline (south side).
tion 5.1.2.2fori nf or mati on on

See also Chapter 5, Sec-
Tor t o lcaadd af former a sed levsl still -stand.

FOUNDATION

An uncommon feature associated with beach de-
posits is beach rock . Beach ro ck consists of a ce-

b e a ¢ h mentedcaoconsulaten of sarid, pebblesaahd cobu b -

bles formed at or below sea level (the intertidal
zone). Itis easily unnoticed until you walk on its hard
abrasive surface. There are no studies that address
the origin and distribution of  beach rock in the BVI.
The formation of beach rock is complex but is
known to be linked to fluctuating sea level. Beach
rock formation below low tide is an excellent indi-

1.14 Tort ol

[e}}

InformationonTort ol ads soil s is
a few environmental studies covering site  -specific
areas usually associated with proposed develop-
ment. Soil data for the island and the territory are
therefore at a general level. Although there is no
comprehensive so il survey for the BVI, it can be as-
sumed that s oil formation stron gly reflect s the un-
derlying geology, topography, vegetation, microor-
ganisms, climate , and land use activity. In his wa-
tershed studies, Alam ( circa 1990) describes Tor-
tol ads soi lfremsamly ciagtosandyapy
loam. No information is available for Beef Island.

As expected, soils differ in texture and thickness de-
pending on elevation and slope aspect. Soil for-
mation tends to be thinner and less developed as
elevation increases an d slopes steepen. Thicker
and more mature soils can generally be found on
gentle slopes, within low -lying areas, or where ter-
rain is flat to undulating. Geologically, alluvial de-
posits are where thicker soils will occur. Dense and
mature vegetation cov  er contributes to soils having
more organic matter.

1.1.5 T o r tsdMatarsheds, Drainage and Hydrology

Tortol ads topogr aphby aipso-
nounced central ridge oriented east -west. Eleva-
tion along the central ridge is relatively high (aver-
aging above 300 m/1,000 ft) within a short distance
from the shoreline , resulting in very steep average
slopes. The north -facing slopes along the central
ridge are generally steeper , and the distance from

s ¢ a fAnertard nfattorl si comitribuéing to &oil loss include

vegetation clearing for development ( Photo 11),
overgrazing of livestock, and trampling caused by
free -roaming and feral livestock.

Photo 11.
Recently cleared land for development along the upper
slopes of Sage Mountain. These rich soils are  now exposed to
direct precipitation and eventual erosion.

d orioge to shorelide is shorter compared to south  -fac-

ing slopes. The coastline is indented with numerous
bays. Many bays inclu de sandy beaches while the
more sheltered ones support wetlands. Drainage
ghuts are dry and only flow during heavy rainfall.
Flooding is common along lower flat areas, shallow
depression s, and salt ponds.
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Literature on the watershed s of the BVI is scarce,
with a single document by Abul Alam ( circa 1990)
providing most of the available information at an is-
land -level scale. His report summari ses the basic
watershed characteristics of some 47 watersheds

on Tortola. Although incomplete and out dated, the
information is rather helpful in that it includes data
on watershed size, major soil types, dominant
slopes, existing land use, land capability for agricul-
ture, and land ownership.

A recent watershed map generated from the BVI
National Geographic Informatio  n System (which is
managed b y the Department of Town and Country
Planning ) included 115 watersheds for Tortola and

FOUNDATION

14 for Beef Island. Those unitswere deemed too nu-
merous and small in size for use in the Environmental
Profile and have therefore been cons olidated to
form 13 primary watersheds for Tortola and 3 for
Beef Island ( Figure 6 and Table 3).

Most large watersheds occupy the south -facing
slopes of Tortola, and many are drained by more
than one main ghut. Table 4 provides a list and
characteristic s of the 20 primary ghuts on Tortola. A
different topographic landscape and small er
catchment basins on Beef Island  have resulted in
watersheds that are less defined, particularly in the
central lowlands of the island. For this reason, there
are very few developed drainage systems on Beef
Island.

TORTOLA

Cane
Garden
Bay

Ballast Bay

CooperTrunk

Beef
Island

Fat Hogs Bay

Little

Thatch Cay
0 3 6
I e Kilometres

Figure 6.
The primary watersheds of Tortola and Bee fIsland.
See Table 3 for details.
(Source : adapted from the BVI National Geographic Information System, Department of Town and Country Planning. )
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Size of the primary watersheds of Tortola and Beef Island.

Watershed Name

Table 3.

Island

Area
(hectares)

Area
(acres)

island resources
FOUNDATION

1 Belmont Pond Tortola 157 388
2 Carrot Bay Tortola 288 712
3 Cane Garden Bay Tortola 403 997
4 Brewerds Bay Tortola 368 909
5 Cooper Bay Tortola 410 1,013
6 J os i ah@lamberaBay Tortola 516 1,274
7 Lloyds Tortola 157 389
8 Fat Hogs Bay Tortola 291 718
9 Paraquita Bay Tortola 476 1,175
10 Road Town Tortola 1,062 2,625
11 Sea Cowds Bay Tortola 800 1,978
12 Pockwood Pond Tortola 473 1,168
13 West End Tortola 304 750
14 Long Bay 0 Trellis Bay Beef Island 167 412
15 Mount Aima Beef Island 70 172
16 Hans Creek & Bluff Bay Beef Island 14 36

Source: Adapted from the BVI NGIS

Table 4.
Primary drainage ghuts of Tortola.

, DTCP. Site numbers refer to Figure 6 .

Dr ai nage Watershed Direction (rl;]eer:rgeths) I?IIT?:: telosr; S(If;se
Two Ghut Pockwood Pond NS 1,950 472 24
Buntin Ghut Pockwood Pond NS 1,830 502 27
Brown Ghut Pockwood Pond NS 1,830 472 26
Valley Ghut Sea Cow 6 Bay WE 3,050 521 17
Nibbs Ghut Sea Cow 6 Bay NS 2,680 459 17
Long Bush Ghut Road Town WE 2,440 379 16
Huntum & Ghut Road Town NS 2,680 374 14
Jackass Ghut Road Town NS 1,710 311 18
Johnson Ghut Road Town NS 1,580 311 20
James Ghut Road Town NS 1,580 332 21
Spring Ghut Paraquita Bay NS 2,800 385 14
Bomie Ghut Fat Hogs Bay NS 1,520 203 13
Grey Ghut Josiah & Bay SN 1,460 385 26
Thousand Ghut Cooper Bay SN 1,010 320 29
Johnny Cake Cooper B ay SN 1,950 374 19
River Ghut Brewer & Bay SN 1,710 407 24
Garden Ghut Cane Garden Bay EW 1,340 459 34
Shannon Ghut Cane Garden Bay EW 1,710 396 23
Old Ground Ghut Carrot Bay EW 1,340 513 38
Cappoon & Bay Ghut Carrot Bay EW 970 228 23

Source: Earle, 1997.
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116 Tortol ao

Tortola enjoy s a climate dominated by the Trade
Winds Climate Zone. The climate is  subtropical and
characteris ed by fair weather, steady winds, and
slight but regular annual, seasonal and diurnal tem-
perature ranges.

As isthe case elsewhere in the Eastern Caribbean,
the easterly trade winds are the dominant weather
feature . The average wind direction varies through-
out the year according to the following general
pattern:

1 December to February:  Winds blow from
east-northeast (known locally as the
0Christmas windsod) .

1 March to May:
directions .

Winds blow from easterly

1 June to August:  Winds blow from east -

southeast.

1 September to November: Winds blow
mainly from east and southeast.

Usually, except for tropical storms and hurr icanes,
the highest wind speeds normally occur from De-
cember to February and also from June and July.
Average wind speeds for the months of June -July
are aro und 12 -30 km (7-12 mi) per hour, while in Oc-
tober average wind speeds can drop to 7 km (4 mi)

per hour. Because of T or t osteegpdopography
and variable slope aspects , wind velocity is variable
throughout the island , and there is little protection
against the full force of the trade winds , especially
along exposed upper elevation  s.

Tortola and its n eighbo urs lie within the hurricane
corridor. Most of these intense storms occur from
August to October, with September being the most
active month. Within recent years, several hurri-
canes passed sufficiently close to the BVI to cause
moderate to signific ant damage (see Table 5 and
also Chapter 3, Section 3.1.3 ).

There is no systematic weather data collection sys-
tem or data covering all of the BVI. Of the four ma-
jorislands, Tortola is the only one with significant and
reliable weather information. Tempe rature records
from the Paraquita Bay Agricultural Statio n from

1971 to 1977 are summaris ed in Table 6. Although
these records are more than three decades old,
they represent the most current published data
available and are consistent with more localised
temperature reporting.

Records show that temperature  svary little through-
out the year. The difference between the monthly
mean temperatures of the coolest and warmest
months is about five to seven degrees F with the
highest temperatures in August or Septe  mber and
the lowest in January or February.

Table 5.
Recent storms and hurricanes  affecting the BVI.

Date Storm

1955 August Hurricane Connie

1960 August Hurricane Donna

1979 29 August Hurricane David

1979 4 September Hurricane Frederic

1984 Novembe r Tropical Storm Klaus

1988 10 September Tropical Storm Gilbert

1989 18 September Hurricane Hugo

1995 19 August Hurricane Iris

1995 6 September Hurricane Luis

1995 15 September Hurricane Marilyn

1996 8 July Hurricane Bertha

1996 9 September Tropical Storm Hortense

1998 21 September Hurricane Georges

1999 21 October Hurricane Jose

1999 17 November Hurricane Lenny

2000 22 August Hurricane Debby

2008 16 October Hurricane Omar

2009 2 September Tropical Storm Erika

2010 29 August Hurricane Earl

2010 8 October Hurricane Otto

2011 11 September Tropical Storm Maria
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Typical daily maxima are around 32  degrees C (89.6
degrees F) in the summer and 29 degrees C (84.2
degrees F) in winter. Typical daily minima are
around 24 degrees C (75.2 degrees F)inthe summer
and 21 degrees C (69.8 degrees F) in the winter.
Temperature and climate are moderated by near
constant onshore breezes. Due to year -round high
temperatures and nearly constant winds, the evap-
oration rate is generally high.

Rainfall records from the BVI Department of Water
and Sewerage in Tortola show that annual rainfall in
a 95-year span has ranged between 61.2 cm (24.1
in) and 239.5 cm (94.3 in), with a mean value of
127.3 cm (50.1 in). Rainfall amounts vary monthly

FOUNDATION

and annually. Althou gh there is no sharp distinction
between the wet and dry seasons (  Table 7), the
wettest period typically is from September to No-
vember, which coincides with the hurricane season.

The driest season on average is from January to Au-
gust with May showing isol ated rainy peaks. Major
rainfall events are usually associated with major
weather systems , especially during the passage of
easterly tropical waves.

It is anticipated that under the t
Change Initiative, the collection and archiving of
weather and climate data for the BVI will be up-
graded wit hin the Department of Disaster M anage-
ment (see also Chapter 3, Section 3.1.9)

Table 6.
Temperature data from Paraquita Bay, Tortola (1971 -1977)

Months Jan ‘ Feb ‘ Mar ‘ Apr ‘May ‘ Jun ‘ Jul ‘Aug ‘ Oct ‘ Nov ‘ Dec |Average
Maximum Temperature (F) 82 |82 |83 |84 (8 |8 |8 |87 |8 |87 |8 |83 85
Maximum Temperature (C) 28 | 28 | 28 |29 |29 |29 |30 |31 |31 |31 |30 |28 29
Minimum Temperature (F) 73|\ 72|72 |73 |76 |77 |78 |76 |76 |76 |74 | 72 5
Minimum Tempera ture (C) 23| 22 |22 | 23 |24 | 25 |26 |24 |24 |24 |23 |22 24~
Average Temperature (F) 7T\ 77 |77 |78 |80 |81 |8 |8 |82 |81 |8 |77 80
Average Temperature (C) 25 | 25 |25 |26 |27 |27 |28 |28 |28 |27 |27 |25 26
Source : Earle, 1997.
Table 7.

Avera ge monthly precipitation

Precipitation

for Tortola.

Precipitation

(cm) (in)

January 6.5 2.56
February 6.25 2.46
March 4.62 1.82
April 9.58 3.77
May 12.88 5.07
June 7.0 2.75
July 8.33 3.28
August 11.56 4.55
September 12.85 5.06
October 16.36 6.44
November 16.69 6.57
December 14.68 5.78

Total 127.30 50.11

Source : Earle, 1997.

erritoryds
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1.2 The Community Setting

If we look back only five decades to the early 1960s ,
Tortola was then described as essentially a classless
society, with a homogenous  black population and
only a small number of expatriates (Bowen, 1976) .
The island was a highly mobile community with the
movement of several hundred persons per week
traveling between the British and US Virgin Islands,
primarily BVIslanders seeking emplo yment in the
more developed USVI. Young people sent away for
education often did not return, as reported in
Torch newspaper (Jan/Feb 1957):

The

Every year more and more of our young peo-
ple are being sent away to be trained, but

on returning so few of them  have that love
for Tortola that makes them want  to remain
and try to better the place.

It was also a society with only a few members in the
mi ddl e c¢cl ass, with ono |
cal or otherwise, no architects, and most of the top

ocal

teachers a nd top civil servants were non -Tortolans,
a |l arge number from the
1976). Two sectors¥%farming and fishing %:domi-

nated the economy, and small -scale farmers and
fishers accounted for much of work force

It is difficult to compare this 1960 community with
the Tortola that has emerged inthe second decade
of the twenty -first century. The island is now a cos-
mopolitan , multicultural community, with a strong
middle class , and few farmers and fishers because
BVislanders now seek white collar
well-educated society that has taken its place as a
leaderinthe global financial community. However,
there are now more expatriates on the island than
BVislanders, which has resulted in tensions among
belongers and non -belongers t hat were not preva-
lent 50 years ago.

doctor s, no | awyers, | o

1.2.1 Population Characteristics

The BVI Census Report for 2010 was released in No-
vember of 2014. The population for Tortola is re-
ported at 23,419 residents, with a total BVI popula-
tion of 28,054, meaning that 83 per cent of Virgin Is-
landers Y2 the vast majority zlive on the heavily pop-
ulated island of Tortola (Table 8).

Table 8.
BVI population figures from 2010 Census.

Island | Population % of Total ‘
Tortola 23,419 83%
Virgin Gorda 3,930 14%
Anegada 285 1%
Jost Van Dyk e 298 1%
Other Islands /Boaters 122 1%

TOTALS 28,054 100%

These figures may surprise many Virgin Islanders as
there has been a generally widespread assumption
in the territory that the BVI population has grown
more substantially (at one time estimated t o reach

30,000 by 2010). T o r t qdpaladian grew in the
decade (2004 to 2014) by approximately 1 5 per-
cent , from a figure a little over 20,000 in 2004  to the
2014 figure of just over 23,000. The Central Statistics
Of fice estimates
crease to over 30,000 by end of the 2020 decade
(CSOdata, 2014) .

What will also surprise BVIslanders, and undoubtedly
will increase concerns within the local community, is

the size of the expatriate population , i.e., those not
born in th e BVI as a percentage of the overall pop-
ulation. The recently released 2010 census calcu-
lates that 61 percentofthe t e r r i duroentypdps-
lation was born outside of the BVI. In Tortola, that
figure holds true, wi t h
residen ts having been born in the Virgin Islands (see
Table 9).

Nationals from over 113 countries reside in the British
Virgin Islands. In Tortola, as is the case territory -wide,
Guyana accounted for the largest portio n (7 per-
centy of the
in the BVI.

professions. Itis a
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i sl an dwhe wegreormtbbrat i on
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Table 9.
Tor tspdpaladionby r e s i deoontrysod origin.
i 0
%‘f’gﬁg;s 7S roun{?ed
Virgin Islands (UK) 9,204 39%
Guyana 1,720 7%
Jamaica 1,516 7%
St. Vincent & Grenadines 1,454 6%
Dominican Republic 1,326 6%
Virgin Islands (US) 1,306 6%
United States of America 1,294 6%
St. Kitts and Nevis 1,038 4%
Dominica 882 4%
United Kingdom 654 3%
Other Caribbean 586 3%
Puerto Rico 413 2%
Trinidad and Tobago 405 2%
Grenada 308 1%
St. Lucia 306 1%
Asia 250 1%
Overseas Territories 175 1%
Other Countries 150 1%
Europe 143 >1%
Africa 131 >1%
Latin America 85 >1%
Middle East 79 >1%
Not Stated 46 >1%
Pacific 20 >1%
TOTALS 23,491 100%

Source: Central Statics Office, 2014.

According to the 2010 ¢

aods

of

Tortol

for Tort ol

The next five countries with the hig hest percentage
of citizens residing in Tortola (Jamaica, St. Vincent

and the Grenadines, Dominican Republic, USVI,

and the United States) comprise
percent
ure almost equal to the number of BVI citiz
ing on the island.

Y with Guyana % 38
ads

popul a
ens resid-

ensus, 56 percent of Tor-

ex pat r iTartole for emmoyneedt, t o
while another 38 percent moved with family or a
spouse. Only one percent immigrated to
educational opportunities.

Tortola for

The new census figures indicate that there is an al-
gender balance
tion, with approximately the same number of men
and women residing on the island (see

Table 10).

FOUNDATION

This approximately equal gender balance also
holds for the terr itory as a whole.

Gender distribution for Tortola and the BVI

‘ Sex

Table 10.

from the 2010 Census.

Tortola % BVI %
Male 11,468 49% 13,820 49%
Female 12,023 51% 14,234 51%
TOTAIS 23,491 100% 28,054 100%

T or t odgea demographics
2010 census indicate

bracket.

(Table 11) from the
that over 70 percent of the
population fall s within the age group 15 to 64 years
of age, or, in other words, within the working age

Twenty -two percent of those residing in

Tortola were classified as young (up to 14 years old),
and a mere six percent were noted as elderly (65

years and older).

Thus, the proportion of elderly is

very small while the proportion of the population
falling within the working age group dominates. The

latter, according to the Central Statistics Office,

direct result of immigration (CSO, 2014).

Table 11.
Age distribution and dependency ratios for Tortola
from the 2010 C ensus.

isa

Age Group Dep??n;;ncy
0-14 (Young) 5,265 22% 31%
15-64 (Working Age) 16,797 2%
t6b plud(Eldery® P € ri1@2e nit a gwe i ge%
TOTALS 23,491 100% 40%

Dependency ratios

indicate the extent to which
there are young and elderly persons in the po
tion in relation to working

pula-

-age persons. The young

and elderly segments of the population are consid-
er ed e¢pende nwhils ,the worki ng-age seg-

_ ment constittljtes persons who are
a0 Sre Rié‘ngrlﬂwe pﬁdportion of independents (working

dindependents. 6

age), the more potential support there can be for
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the dependents . Adependency ratio under 50 per-
cent is considered good because it indicates there
are more than two working -age persons for every
dependent person  (CSO, 2014).

In Tortola the total Dependency Ratio is below this
50 percent benchmark The i sl andds
yields a young dependency ratio of 31 percent and

an old dependency ratioo 9 percent, resulting in a
Total Dependency Ratio of 40 percent (Table 11).
Again, the CSO attributes the low dependency ra-
tios to the territory®os

Regarding the ethnic origins of T o r t @dpaldian,
the vast majority of resid ents (77 percent) are of Af-
rican de scent ( Table 12). The largest ethnic groups
following African/Black are: Hispanics/Latino,
White/Caucasian, and Mixed, but even taken as a
whole, these three ethnic groups only represent 17
percent of
fied as many as 15 ethnic groups in Tortola, which
means there is a richness of cultures and diversity
present on the island but, conversely, the ethnic mix
can and has led to cultural clashes, racism, lan-
guage barriers, and social te  nsions (CSO, 2014).

Table 12.
Ethnic groupings for Tortola from the 2010 C ensus.
Ethnic Group #s ‘ (rou:ﬁ’e d)

African/Black 17,852 7%
Hispanics/Latinos 1,355 6%
White/Caucasian 1,293 6%
Mixed 1,172 5%
Indian 495 2%
East Indian 392 2%
Not Stated 194 >1%
Philippinos 180 >1%
Other Ethnic Groups 129 >1%
Creole 114 >1%
Carib 86 >1%
Asian (Other) 73 >1%
Lebanese 44 >1%
Amerindian 41 >1%
Middle Eastern (Other) 40 >1%
Chinese 18 >1%
Syrian 13 >1%

TOTALS 23,491 100%

Source : Central Statics Offic e, 2014.

T or @ano IThe demsupideptiu | a
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In its 2014 Census Report, the Central Statistics Of-
fice states that the level of literacy in the Virgin Is-
lands is high but that this level is not entirely deter-
mined by the quality of t
system. Because of the high leve | of immigration |,
the level of literacy is, to a large extent, dependent
PoR el dtidn @fhe expatriate population.

Literacy is considered as the ability to read and
write simple sentences and do simple numeracy,
and it is expected that this level of a  chievement

h i g ltanlbeereaghed by persbons receilyingeat léast five

Based on this criteria,
percent of

years of formal education.
the ¢ ensus reports that 9 7
ulation is literate.

Regarding the level of education attained by those
residing on Tortola, the 2010 c ensus reports the fol-
lowing:
ti
1 17 percent of Tortolans had secured a pri-
mary scho ol certificate;

1 32 percent had earned their high school
diploma ;

1 25 percent had completed some level of
tertiary education;

1 25 percent had not achieved any of the

above .

With respect to employment , the data from the
2010 census indicate that 13,954 persons (97 per-
cent) were employed in Tortola and those unem-
ployed stood at 3 percent (431 individuals), the
highest unemployment rate in the territory . The
Census Report noted that there is a higher rate of
unemployment among young adults (persons aged
15-29 years of age). This unemployment figure was
reported as 7.3 percent for the territory, and since
Tortola has by far the largest population in the terri-
tory, it can be assumed that this relatively high rate

of unemployment forthete r r i tyoungyadusts is
also the approximate rate for ~ Tortola.

The labour force participation rate (LFPR) shows the
extent to which persons of working age (15 -64 years
of age) are either working or actively seeking em-
ployment. Typically, this rate lies between 60 and

75 percent for developed countries. In the BVI, the
rate is considerably higher at 86 percent, which is
also the LFPR for Tortola. The CSO has identified the
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t er r i tigh imyn@rationhlevels as the reason for
this unusually high LFPR.

Relative to the type of occupations held by resi-

FOUNDATION

held white collar positions, and 19 percent of Tor-
tolads work
ernment) sector . Table 13 provides an overview of

Tort ol adisshy the se&tor s in which they are

dents of Tortola, 69 percent of the i s | awoukérs employed
Table 13.
Tortol ads wemploynferd secta |, frgm the 2010 Census.
. %
Occupation Group ‘ #s TUTEE)
Public Administration an d Defence, Compulsory Social Security 2,871 22%
Construction 1,617 13%
Wholesale/Retail Trade, Repair of Motor Vehicles 1,517 12%
Accommodation and Food Service 1,331 10%
Financial and Insurance 1,116 9%
Administrative and Support Services 982 8%
Transportation and Storage 590 5%
Professional, Scientific and Technical 540 4%
Other Service Activities 434 3%
Education 387 3%
Manufacturing 360 3%
Information and Communication 262 2%
Health and Social Work 239 2%
Activities of Households as Employe rs 194 2%
Arts, Entertainment and Recreation 153 1%
Agriculture, Forestry and Fishing 82 >1%
Real Estate 75 >1%
Water Supply, Sewage, Waste Management 29 >1%
Electricity, Gas, Steam and Air Conditioning Supply 15 >1%
Mining and Quarrying 13 >1%
TOTALS 12,807 100%

The overall average monthly  income for workers on
Tortola was USD$2,555, which is considerably higher
than that of Virgin Gorda ( US$1,999), Jost Van
Dyke (USD$1,750), and Anegada ( USD$1,658).

The median income for the Virgin Islands (  i.e., half of
the territorydés workers
amount and half have an income below) is $1,734
per month. This figure is high per international stand-
ards, which considers anyone earning less than
$1,400 per month to be alow -income earner . Inthe
territory as a whole, 29 percent earned a relatively

low income (below $1,400), while on Tortola, the fig-
ure was slightly lower at 28 percent.

hav

Overall, perhaps the demographic issue that most
challenges the island of Tortola “2and indeed all of
the BVIF4is that of immigration. Indigenous Tortolans
have now become a minority within their island ,
and their economy now depends on the labour of

a disenfranchised group of non  -citizens. Perhaps it
R onf A makte? & B Before @ ek Satridiebpli-
lation will press for a larger claim in Tortola and the
territory as a whole.

In the meantime, the tension between belongers
and non -belongers remains a dominant feature in
the life of Tortolans and all BVIslanders.
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1.2.2 Historical Development of Tortola

1.2.2.1 Amerindian Settlement

The human history of Tortola begins with the pre  -Co-
lombian occupation which may stretch back to ap-
proximately 1000 BC (Drewett , 2003). Who these
people were , where they came from and their
eventual departure from the islandisn ot recorded.
Subsequent occupations culminated with the last
wave of South American Indians to reach the BVI
who belonged to the Ostionoid culture and whose
roots may be traced to the Orinoco river valley in
modern Venezuela.  The Ostionoid occupation ar-
rived in the Virgin Islands ca. 1300-1400.

Their distinctive incised clay pottery and introduc-
tion of ball courts to the Lesser Antilles identifies
them. BEvidence uncovered in the form of pottery

at Belmont on Tortola, where a ball court has been
excavated , validates their presence on the island
that they populated substantially. Test pit excava-
tions in 1994 revealed Ostionoid evidence at 33 dif-
ferent locations on Tortola (  Drewett , 1994).

Why these Amerindians evacuated the island re-
mains a mystery , but their absence may have some-
thing to do with the Spanish purge of the region
which took place inthe mid -sixteenth century. Cer-
tainly by th e time the English first colonis ed Tortola in
the late -seventeenth century, there were no Indians
remaining ( Suckling, 1780).

1.2.2.2 Early European Settlement

The early European settlement of Tortola was ham-
pered by the contiguous proximity of Spanish Puerto
Rico which jealously guarded its island possessions.
Although Spanish power in the region was dec lining
by the e arly-seventeenth century , they were not
prepared for any occupation close to one of their

pilot colonies , making the Virgin Islands a hazardous
prospect for development. On three occasions in
the 1640s, fleets dispatched from San Juan violently

[
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Documentation of the early history of Tortola has been provided by historian Dr. Michael Kent and is the result of his extens

at t he National Archives in the UK. Full documentation can be found in the List of References at the end of the Profile; see ent
National Archives, Colonial Office (Leeward Islands Original Correspondence and Virgin Islands Sessional Papers); Fortes
Headlam, C. (Calendar of State Papers, Colonial Series). We have not inserted a citation in the text for each particular doc

evicted En glish and French migra nts who had at-
tempted to colonis e Tortola ( Figueredo , 1993), thus
providing a settlement precedence.

By the early 1650s, however, the region was becom-
ing safer , encouraging a Dutch contingent from St.
Eustatius under the command of Governor Abra-
ham Adriansen to occupy the Virgin Islands and ,in
particular, the island the Spanish had called Santa
Ana ( Matthews , 1969). Based on the fact that many

of the Dutch settlers had originated from the Zee-
land Peninsula in modern day Holland, th ey began
to name their new colonies after home towns and
provinces, including Nieu Zeeland (New Zeeland)
and Nieu Amsterdam (New York). A small island to
the north of the Peninsula known as Tholen pro-
vided St. Eustatius with colonists who named their
new Leeward possession Nieu -Ter-Tholen (New land
of Tholen (CSP American and West Indies 1696-97,
No. 382, Part 1).! Like many names in the Virgin Is-
lands this was subsequently corrupted to Tertolen
and , eventually, Tortola.

The series of three wars fought between the English
and Dutch during the  second half of the seven-
teenth century culminated with the Third Dutch War
(1672-74), which directly affected the island of Tor-
tola. At the beginning of hostilities, Sir William Sta-
pleton , as Governor of the Britih Leeward Islands ,
issued Major William Burt of St. Kitts beating orders to
raise 100 armed men (PRO CSP 1697 -98, No. 220,
Part 11), who were then boarded on ship s whose
Commanders were given orders to attack the
Dutch islands of Saba, St. Eustatius and To rtola.

There is no accurate census for the settlers on Tor-
tola at the time of the attack in July of 1672, but a
deposition from an ensign who took part states ,
0The fort and island surrendered, and  é the fort was
demolished, the cannon carried away and the
whole island laid waste 6 (PRO CSP 169798, No. 220,
Part I). Peter Balderick, the Governor of the island,

ive research
ries for:
que, J.W. and
ument used

by Dr. Kent, with the exception of the current footnote, quotations, and the citing of statistical data.
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realising the futility of resistance , capitulated imme-
diately , and from that moment the island has al-
ways remained British . The resident settlers a t the
time of the attack were subsequently evacuated to

St. Kitts.

At the close of the Third Dutch War in 1674, the op-
posing governments concluded at the Treaty of
Westphalia that a mutual restoration of all territories
captured during the conflict would t ake place, but
the Dutch, who were also at war with France until
1678, procrastinated the restoration of their Lee-
ward Island possessions for fear of an immediate
French attack.  Sir William Stapleton was ordered in
1677 to continue possession of Tortola a nd the sur-
rounding Virgin Islands , and by 1678 there were 15
white settlers on the island (PRO CSP 167780, No.
741).

When war was finally concluded between the

Dutch and the French, the Dutch A mbassador peti-
tioned Charles Il, the British monarch, for the restitu-
tion of Tortola , but without success. The English re-
tained the Virgin Islands even though in 1676 they
had descr i be dnoValue dtall 6dPRO® CSPO
1675-76, No. 785) and had , in 1679, returned St. Eu-
statius and Saba to Dutch control.

1.2.2.3 British Control from 1762

The settlement of Tortola was hindered during the
latter years of the seventeenth  century by the un-
certainty of sovereignty which had existed since the
Treaty of Westphalia. English subjects were hesitant
toinvestin anislan d which might at any time be for-
feited , and , as late as 1712, the Dutch were still pre-
pared to bribe British officials in an effort to regain
Tortola. This was, however, a period in the history of
the West Indies when vast sums of money could be
accumulat ed by any person prepared to settle and
farm in a frontier Caribbean colony. The prospect
of quick wealth blinded many to the dangers inher-

ent in settling islands they were unable to defend.
The premise was simple: if you wished to colonise
anisland , you had to be prepared to fight for it. This
was amply illustrated on Tortola in April of 1686.

As early as 1683, a grant had been given by Sir Wil-
liam Stapleton to Thomas Bisse, an English subject,

FOUNDATION

to plant and s ettle Tortola as the Lieutenant  Gover-
nor on behalf of the British crown. Bisse had con-
structed what was possibly one of the first sugar
works in the BVI and plante d cane in an attempt to
encourage other settlers to join him. Unfortunately,
few arrived and the infant enterprise, through lack

of fighting men and defences, lay dangerously at

the mercy of any hostile naval force.

The lack of any effective defensive measures en-
couraged marauding pirates
tlement , which inevitably took place in 1686. In de-

scribing the attack, G overnor Bi sseds

On 14t April, fifty armed men from a Spanish
ship |l anded in Tortol a,
house and plundered it of everything. They
stripped me and bound me, and carried me

to a neighbouring plantation, where they
took all the Negroes they could find, went
thence to another plantation where they did
likewise, and finally finding no Negroes bar-
barously beat and abused me. They then
carried me aboard their ship where they kept

me three days constantly threatening me,
and threw a sixteen pound lead at me which
struck me in the back, from which | doubt |

will recover. They also tortured another in-
habitant from Tortola. One of the prisoners
discovered that they had determined to
murder all the English and Dutch on the is-
land, the r ingleader being an English Doctor,
who had formally belonged to Captain John
Beare (PRO CSP 168588, No. 678, Part X)

The attack which took place on Tortola in 1686 dis-
couraged any further settlement  , leaving the island
aband oned until the early -eighteenth century. By
this time adjacent Virgin Gorda had been settled

and colonists were beginning to migrate over the Sir
Francis Drake Channelto Tortola.  The pattern of set-
tlement suggests that the outer islands within sight

or close to Virgin Gorda ¥:like Beef, Camanoe and
Guana %2 were initially occupied , then the easte nd
of Tortola and the | eeward south ern shore was
cleared for planting.  The large leeward bays on the
south side ¥2such as Fat Hogs Bay , Road Harbour
and Sea Cow & Bay%2saw the first communities on
Tortola , followed by the nor th shore in the mid -sev-
enteenth century.
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BOX 1

African Ethnic Origins in Early Tortola n History: The Plantation Era

Before the mid -eighteenth century , the earliest Africans who arrived, involuntarily, in Tortola were transport ed through the

Dutch and Danish transatlantic slave trade. Later, from the 1750s onward, slave ships arrived directly to the island. An

analysis of : (1) official correspondence;  (2) Dutch participation in the slave trade ,in particular ; (3) certain cult ural retention

words found in the Virgin Islands ; and (4) slave ship records is instructive in identifying the African ethnic origins of these

early populations . Such analysis indicates that, despite an inevitable plethora of African ethnic groups presentinTort offads
early slave population , itis possible to focus on at least two key ethnic groups: the Akan andthe Igbo .

Akan Presence

In a letter dated 27 September 1695, Governor Christopher Codrington of the Leeward Islands wrote that in the Virgin
Islands (specifically Tortola) , the enslaved population ~ was brought in through the trading port at St. Thomas in the Danish
West Indies. Later, in aletter dated 15 May 1717, Governor Walter Hamilton , also governor of the Leeward Islands, referred

to the frequent arrival in Tortola of slave ships from the island of St. Eustatia, a Dutch colony.

The Dutch connection is particularly instructive because, b etween 1676 and 1750, the Dutch drew their enslaved popula-
tion from West Central Africa, the Bight of Benin on the western African coast , and the Gold Coast on the Gulf of Guinea
also in west Africa . In the latter case , these would be individuals from the Akan city -states. Between 1726 and 1750, the
Dutch transported the greatest  majority of their enslaved Africans from the Gold Coast , i.e., from the Akan ethnic group

ThisAkan presence is also indicated in the existence of certain cultural retention words, suchas Camfou or comfoo dances ,

which also existed in early Virgin Islands history.  Twiis one of th e Akan languages, and the word  camfou or comfoo is most

likely derived from the Twiterm o 6 k o mMmeaning priest, diviner, soothsayer. ~The word fungi in Virgin Islands culture also

carries great significa nce . It refers to traditional Virgin Islands music as well as to one portion ofthe t er ri t or y ol nati on
dish%fungi and fish. The word fungi has also beenlinkedtoa Twiword , fugyee ,me a n i saft méal of boiled yam. 6 Ithas

also been linked to the words ~ Kimbundu funzi (meaning cassava mush), Congo fu ndi (meaning f lour or porridge ), and

Yoruba funje (me ani migentoeat 0.

Although it has often been suggested that the word obeah originated from the Ashanti terms obayifo or obeye meaning

wizard or witch or the spiritual beings who inhabit witches, it is important to note that after the Akan city -states were incor-

porated into the Ashanti E  mpire in the eighteenth century; the Ashanto Empire then protected its citizens from being ex-

tracted into the transatlantic slave trade. More recently, it has been ar guedtheword obeah 0 probably deri Wed from
Igbo or related language where the term dibia refers to a doctor or healer, and a related term, abia [Ibibio] , means

practitioner, herbalist. ~ This is very interesting in light of the fact that slave ship reco rds indicate a preponderance of Igho

people in early Virgin Islands history.

Igbo Presence

By the 17 40s, the island of Tortola was transitioning to a sugar island  with correspond- ]

ing demographic changes also apparent, such as an increase in Africans which, in "F: - EJ "\
the Caribbean, was normally associated with an increase in sugar production. We ' SENEGAM;}IA
now have an important tool available to help us understand the origins of the en- 3 >

P <
slaved Africans, this being The Transatlantic Slave Trade: A Database on CD -ROM. In R
the Database , the first voyage recorded occurred in 1748, the last in 1812.

coas
According to the Database , the majority of Africans transported to Tortolafi 6,390 W;’,};;d >
between the years of 1750 and 1812 Y2came from the Bight of Biafra off the West Const
African coast, in the eas ternmost part of the Gulf of Guinea . Itis generally accepted 9_5(-)-0'““
that the greatest majority of African swho came from the Bight of Biafra were Ighos .
Secondly, between the years 1759 and 1803, 2,744 enslaved Africans arrived in Tor-
tola from the Windward Coa st of Africa . Between 1711 and 1808, 2,329 Africans were brought from West Central Africa to
Tortola, which meant Angolan sor Kimbundu -speakers and Congos or Kikongo -speakers.
In conclusion, we now know through  an examination of official correspondence , along with certain cultural retention
words, that itis highly probable there wasan Akan presencein Tortola duringits early history , with the Akan people entering
the island via the early Dutch and Danish slave trade . Furthermore, an examination of sI ave ship records clearly show s

that Igbo swere represented, in even larger numbers, in Tortola.

22 TORTOLA(BVI) ENVIRONMENTAL PROFE.



island resources

Thomas Woolrich, a merchant living on Tortola be-
tween 1753 -73, stated that when he first arrived
othere were some cotton plantations in the poor
and rocky part s of the island, but not above ten or

a dozen sugar estates 6 (Woolrich , 1791). Woolrich
later states that 0 a b othrée or four years [ after his
arrival ] some slave ships came down; and the plant-
ers, having bought slaves, turned out their cotton
and plante d canes, clearing out small parts of
woodland from year to year to enlarge the old and
make new sugar plantations. 6 Woalrich is in fact
describing the transitory phase of Tortola when the
island changed from a small cotton -planting out-
post to a significan t sugar -producing colony.

During the early period of settlement | slaves were
purchased from St. Thomas , where they could be
bought for 40 percent less than they would cost in
St. Kitts Qookhan , 1975). Once a more regular pat-
tern of settlement had been established , slaves
were being imported directly into Tortola and the
trend towards purchase was pursued at a rapid rate

with a sharprise inthe enslaved  population (see Box
1). In 1724, the enslaved population numbered
1,430 which by 1756 had increased to 6,121 (Doo-
khan, 1975) . This demographic increase is also re-
flective of the economic growth taking place ,
which was catapulting the colony from a small in-
considerate outpost to a relevant sugar -producing
entity.

Steady growth throughout the 1760 s during the ten-
ureship of Lieutenant Governor John Purcell cre-
ated a halcyon period for Tortolan planters who a c-
cumulated considerable wealth and subsequently
established a plantocracy similar to that which ex-
isted on other British West Indian islands.  Continuou s
petitioning made the British ~ Government take no-
tice of the Virgin Islands which, in 1773, was finally
granted the privilege of  legislative g overnment. In
January of 1774 , Ralph Payne (later to become Lord
Lavington) arrived on Tortola and started to ini  tiate
the proceedings towards self -government.

Although the installation of legislative g  overnment
and the profits from sugar were a positive growth
indicator, the incessant conflicts which plagued the
West Indies created enormous hardship and
plunged isl ands like Tortola into economic reces-
sion. The Seven Years War (1756 -63) seems to have
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bothered the BVI colonists very little , but later con-
frontations, most relevantly the American War of In-
dependence (1775 -83), had catastrophic implica-
tions for colonies which relied on trade with the
American eastern seaboard. The subsequent Navi-
gation Acts did little to revive trade with America ,
while the French and Napoleonic Wars (1792 -1815)
proved fatal for the West Indian trade.

Export figures for the Virgin Islan ds reflect this can-
cerous decline. In 1792, goods valued at £106, 162
were exported to Britain , while just eight years later
that figure had more than halved to £45,987
(Dookhan , 1973). Fluctuations in the market varied
the value of exports from the colo ny until 1820,
when a steady depreciation pattern emerged
reaching an all -time low in 1828 when just £20,934
worth of goods were exported to the mother coun-

try.

Nature contributed to the already dire situation
when , between September 21 and 22 1819, at re-
mendous hurricane smashed into Tortola destroying
what little remained on the island , leaving in its
wake an estimated £302,669 worth of damage
(Dook han, 1973). By the early 1820 s, the plantation
system was collapsing in the Virgin Islands , encour-
aging the evacuation of the former white planter
class. This combined with the abolition of the slave
trade in 1807 after which the importation of African
slaves was forbidden, contributed to an irreversible
demographic decline  that remained consistent un-
til modern times.

A visitor to Tortola in the latter h  alf of the 1820 s pro-
vided a bleak picture of the ca pital Road Harbour
writing that:

The Town, if it might be so called, was the
very epitome of misery and desolation;
and the sample of its inhabitants, whom
curiosity, rather than employment, had
brought to the beach, appeared to have

been trained up to support

of the picture (Wentworth , 1834).

1.2.2.4 Emancipation and Beyond

Thousands of miles away, social changes were tak-
ing place in Britain that were to finally break the
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stranglehold of the West India Lobby , which had
politically supported planter s5 interests for over a
century. After the Great Reform Act of 1832, the
rampant parliamentary corruption Y% which had al-
lowed West India n nabobs to ¢ ontrol the abolition
process Y2 collapsed , and within a year a bill had
been passed to abolish slavery in all British colonies.

In the Virgin Islands, tradition states that the Eman-
cipation Proclamation  of 1834 was read at the Sun-
day Morning Well in Road To wn which, in its present
location, is probably incorrect. The original well was
apparently closer to the modern bandstand until
1924, when water inundation and the subsequent
pollution created by a hurricane made it necessary

to move the well to its prese nt location.

A period of apprenticeship % which many consid-
ered to be another form of slavery %% emerged until
1838 when 5,115 apprentices achieved full freedom

in the Virgin Islands (Dookhan , 1973). What followed
was a period of confusion  during which the pop ula-
tion adapted from a plantation slavery economy to

a free rural peasantry economy. The shiftin taxation
from the old planter class to the newly emanci-
pated population left the colony in severe debt. In
an attempt to alleviate the financial burden, new
methods of taxation were introduced which were
extremely unpopular with the population who in the

past had not been subjected to taxation and now
openly opposed to it.

One means by which the population actively op-
posed taxation was by smuggling with impu nity their
livestock and produce to adjacent St. Thomas and
returning illicitly with provisions which were never
declared before customs. This created a deficit in
the treasury which directly affected the develop-
ment of the colony. It has been suggested that
ohad smuggling been nonexistent, the revenues
from customs duties would have been sufficient to
meet expenditures, without the need to resort to ex-
traordinary methods o f raising the requisite
a mo u n {Dsokhan, 1973).

One such extraordinary method wa s the cattle tax ,
which was first introduced in 1844. By 1853, the
Road Town poorhouse had deterior ated to such a
degree that the Legislature increase d the existing
cattle tax by 50 percent  to raise revenue for build-

ing repairs ( St Croix Avis, September 9 , 1853). The

FOUNDATION

rural population abjectly opposed any inflation of

an already unaffordable tax , while the Council, with
their customary lack of tact, decreed that it should

be paid on the first of August, a day celebrated

throughout the British Caribbean as Emancipation
Day.

When the farming community descended from the

hills into Road Town on August 1, 1853, it rapidly be-
came clear that trouble was inevitable. Having ve-
hemently refused to pay the tax increase , two men
were arrested at the T reasury and then committed
to the Road Town Gaol , which provoked the re-
maining antagonists into further action. Initially,
President Chads was petitioned by the crowd at
Government House to release the prisoners, but re-
fusedto do soonthe grounds thatinterference with
the judicial process was not within his gubernatorial
mandate. Having promised to return the following
day in greater numbers, the rural population re-
treated to their respective communities plotting in-
surgency.

The next morning, between 1,500 and 2 ,000 labour-
ers (Dookhan , 1975) massed in Road Town and
again petitioned President Chads, who promised to

lay their grievances before the Legislature. Unsatis-
fied, the protesters charged the prison to release
their compatriots where the Riot Act was read to

the m twice. Violence ensued , and any semblance

of reconciliation disappeared when the mob be-

gan setting fire to their own capital.

The following three days of chaos and destruction
retarded the colonyds
century. All education was p ostponed for two
years, while representative government was abol-
ished for 97 years.

It was exactly to prevent such uprisings that an aux-
iliary military force had been created when slavery
was still practised . However, in disbanding the mili-
tia just five years after emancipation, the colonial
government critically underestimated the level of
antipathy engrained within the recently freed pop-
ulation. In doing so, they compromised the internal
security of the colony by rendering innocent by-
standers defencel ess against the depredations
which took place between the 2nd and 5th of Au-
gust, 1853. The constabulary formed in 1837 was no
match for the infuriated mass of rural labourers, a
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the evacuation of
with most never retu rning.

situation that ultimately caused
the white population

Many of the refugees from Tortola arrived at St.
Thomas with desperate accounts of their escape,
startling the Governor there to dispatch Baron Ros-
encrantz with 40 Danish troops on board the packet
schooner General Von Scholten to a ssist President
Chads ( St. Croix Avis, September 9, 1853). Unfortu-
nately, due to the lapse in time between the start of
the riot and the arrival of the Danish troops some 36
hours later, most of Road Town was razed to the
ground and the mob had dispersed into the country
side where they destroyed many of the remaining
estates. It was not until almost a week later that de-
tachments of the 67th Regiment and the 2nd West
India Regiment were dispatched.

The inevitable trials of the major antagonists resulted

in both capital and custodial sentences while also
providing the British Government with the impetus
they required to finally d issolve the extant govern-
mental system. That system had supported an As-
sembly and Council which had existed since 1774.

On the basis that a lack of viable candidates for po-
litical office remained in the colony , the Constitu-
tional Amendment Act  was passed in August of
1854 providing for a Legislative Council only.

A cholera epidemic in late 1853 provided further
distress to an alr eady dire situation when 942 people

or almost 14 percent of the population were wiped
out in a matter of days (Dookhan ,1973). Only Beef
Island and Salt Island escaped infection, probably
because of a community -organised and enforced
quarantine which deni ed access to anybody at-
tempting to land on either of the two islands. The
fear of infection led to special burial grounds being
created , such as the plot behind the Methodist
cemetery in Road Town , which is now commemo-
rated by a plaque. The infection fir st appeared in
Jost Van Dyke and the West End of Tortola where

an epidemic cemetery was discovered in 2007dur-
ing excavations at an Amerindian settlement in Bel-
mont.

1.2.2.5 Period of Decline to the Modern Era

What followed is a period in Tortolan and Virgi n Is-

lands history about which little is recorded apart

FOUNDATION

from melancholy official British records which docu-
ment the
Commissioner of the Virgin Islands, Robert S . Earle
described a hal f cent ur yprobablyt ehe

three most hopeless decades in their history 6 (Fish-
lock , 1912).

Many of the former estates became what are now
recognised as the modern communities that sprang

up in areas where former slave families had re-
mained following emancipation, such as th
from Fahie Hill and the Nibbs from the Nibbs Estate.
The original | eeward shore settlements of East End,
Road Harbour and Sea Cow & Bay contained the
maj ority of
shore settlements of Cane Garden Bay, Carrot Bay
and Brewer & Bay for the most part retained their
emancipated peasantry. Agricultural pursuits were
supplemented by animal husbandry, charcoal
burning, fishing, basket weaving, and regular tem-
porary migrations to other islands such as St. Thomas
and Santo Domingo where labour was in demand.
Political representation was slowly constricted until
on the 24 th March, 1902, the Legislative Council
held its last meeting and all power was invested in
the Governor of the Leeward Islands in Antigua
some 212 miles away.

There were some glimmers of hope , however, most
notably in the a griculture sector when:

In 1900 an Agriculture Department under
the Imperial Department of Agriculture,
was formed, and an Experiment Station
was started about one mile from Road
Town. The establishment of a Department
of Agriculture and an Experiment Station
may be regarded as a turning point in the
history of the Presidency (Fishlock, 1912).

The new Experiment Station , under the direction of
Kew protégé Walter Charles Fishlock , began p lant-
ing a variety of crops on a 160 -acre former sugar
estate . Plantings includ ed limes, cacao, coffee,
sugarcane, and pineapples , with land also reserved
for sweet potatoes and cassava. By far the most
profitable introductio  n was a new type of Sea Island
cotton , which was first planted in 1903.  Cotton had
for a short period of time during the American Civil
War (1861 -65) been in great demand and grown on
Tortola at a strong profit but had since declined until

c o | o.nlyidasperiddewtithithe e

e Fahies
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its re-introduction by Fishlock.  In 1905, 1,250 pounds
were produced with a value of £35 , which by 1913
had increased to 52,000 pounds with a value of
£3,300 (Fishlock, 2012). While primarily basing him-
self at the station in Road Harbour, Fishlock would

also visit the outer islands where he provide d advice
to Virgin Islanders on new or emerging agricultural

practices that could be to their economic ad-
vantage. Unfortunately, all of the progress
achieved was abruptly obliterated on August 28,

1924, when a hurricane smashed into the island.

The 0G#&I @éagidlaier became known was the
fourth hurricane that year and the last major hurri-
cane to hit the islands until Hugo in 1989. Gusts and
storm surge were particularly strong leaving a trail of
devastation which essentially destroyed the pro-

gress instigated by the Experiment Station.

The Ad-

ministrator of the Virgin Islands, Otho Lewis Han-
cock, and his wife Agnes (both of whom later died
aboard the SS Kuala when it was bombed by the
Japanese during the evacuation of Singapore in
1942), were residen t in Cameron Lodge, by then
known as Government House, where Agnes wrote
a detailed description of the storm. She described

Road Tow n and Tortola the following day:

What had once been the town was ruin and

wreckage, much like the pictures one saw of

villages in France after being shelled.

A

house stood here and there, but most of
them were just masses of wreckage, com-
pletely blocking the road and we had to

climb over portions of roof etc., to get along

at all. The sea did much of the damage in
the town, as it came up and literally floated
the wooden houses off of their wooden foun-

dations.

The far end of the town which is more shel-
tered did not suffer so badly, the church,
thanks to a good roof, which was put on after

the 1916 hurricane stood the storm an  d only
inside damage was done. Also the school

stood and is now full of refugees and lots of
babies.

As for the Wesleyan church, which is only a

stoneds throw from ours

cards, completely razed to the ground. Their

FOUNDATION

schoolroom, howeve r, stood and is now a
temporary hospital.

We next heard terrible tales of dead and
wounded. We have twenty nine dead and |
believe between 70 and 80 wounded and
most of the population homeless and desti-
tute. Many people live in the mountains and

| believe hardly a house remains. As for the
wounds, some of them are terrible, ghastly
deep gashes, many on the head, most of
them septic as they could not get to town at
once for treatment. It was particularly dis-
tressing to see small children with ghastly
wound s. One small girl of three years has her
skull exposed, her father, mother and five
brothers and sisters were Kkilled. Another
baby aged about six months had its skull frac-
tured and a ghastly septic wound; but merci-
fully it died after a week. Baughers Bay,
where we used to go to bathe got terribly
devastated, a man called Jennings had built

a big new house there where many people
rushed to for safety. Not a stick or stone of
the house remains. Jennings died after a
week, with broken limbs and terrible wo  unds.
The Americans from St. Thomas sent us the
first relief and a motor boat bought food and
medical aid, tents and a Doctor and assis-
tant, and took eleven of our worst cases to
hospital in St. Thomas (Hancock , 1924).

Yet again , the forces of nature plung ed the colony
into a state of economic and infrastructural depres-
sion. Lack of any political representation to request
emergency funds made re  -building a tediously slow
and frustrating pursuit , provoking Virgin Islanders to
re-evaluate their relationship  with Great Britain.
One individual in particular, Hope Stevens, began
questioning the situation , andin 1939 he formed the
Civil League, a group dedicated to politically em-
powering Virgin Islanders . The officers of the
League included David Fonseca, Char lie Georges,
J.R. O6 Neal and H.R. Penn.

Unfortunately due to  the intervention of World War
I, they were essentially ignored by the British author-
ittes who were more concerned with a potential
Gdrmarl ifivasior. K §vhil@ thePrRothér cofrftry and
her allies fo ught the Axis powers, the Virgin Islands
gently drifted through the Second World War with
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only the occasional U -boat sighting to remind them ple gathered and m arched through Road Town or-
that it was even happening. ganised by Theodolph H. Faulkner, Isaac G. Fon-
seca and Carlton L. De Castro to protest against
Subsequent to peace in 1945, the British position on lack of political representation.
her overseas colo nies had softened , resulting in The
British Nationalities Act of 1948. Coincidentally, just Just one year later in 1950, the Legislative Council
a year later, an Anegadian named Theodolph was restored consisting of eight members including
Faulkner came to Tortola with his wife who was ex- two ex -officio, two nominated and four elected.
pecting a baby. After arguing with the p  hysician The British-appointed Commissioner served as the
about British control, he went to the market square President. Property and literacy restrictions were im-
where he publicly protested against the govern- posed , and only British males over the age of 21
ment , expressing many of the social ills that were could vote. A new constitution was drafted for the
more widely felt . On November 24,1949, 1 ,500 peo- first time in 48 years leading the Virgin Islands into

the modern era.

1.2.3 Modern Development of Tortola

1.2.3.1 Tortola in the 1960s buildings, the largest of w hich is four stories
tall and houses the modern government ad-

In her study of tourism and nationalism in the British ministrative complex. At the tip of the re-

Virgin Islands, writer Colleen Ballerino Cohen draws claimed land on which the administrative

a sharp contrast between Road Town, the capital complex sits is a large dock, with a cruise ship

of the BVI, as illustrated in a 1960 p hoto and the tied up. € \Were the two small cays were,

same site captured later in 2008. She writes: there is what appear s to be a forest of sail-

boat masts [mid -left in Photo 12], and on the
land across from this mast forest, every inch
of space seems to be built on. The harbor it-
self is busy with sea traffic (Cohen, 2010).

[The 1960 photo] shows a small seaside vil-
lage around a perfect half moon harbor,
with two small cays in the middle and a large
cay to the west. The green hillsides sl oping
down to the har bor ap pear to be divided
into agricultural plots, and the fields surround-
ing a concentration of red  -roofed single -
story buildings close to the shore appear

to be surrounded by lush palm groves.

The harbor itself, Road Harbour, is empty

of an y sea traffic, as is the channel out-

side the harbor (Cohen, 2010) .

In contras t, Cohen writes of the same land-
scape in 2008 (Photo 12):

In place of agricultural plots, houses and
apartment houses dot the hillside running
all the way from the harbor to the crest
of the hills, a nd roads in different stages
of construction crisscross the mountains
that surround Road Town. To the west

[mid -right in front of the cruise ships in Photo 12.

h he | h b Road Town, the capital of the British Virgin Islands, taken from the same
PotolZ],teargecay as ecomepart perspecti ve as Coll een Cohends 2008 photo
of the mainland, and is cov ered with (source : Government Information Service ).
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BOX 2

Agriculture in Tortola: An Historical Pe rspective

In his message on the occasion of the Centenary Celebration of the Department of Agricultre in 2002, the Acting Governor,
M.El t on Georges, confidently stated, "oehtiuyYoup i the 18680s ¥ agoctlture has they e
mai nstay of the economy of these islands. Along with remittances from Virgin Island ers abroad, it was the surplus from
agricul tur al produce that fed and cl| o(b®Ae2002r Theapictgre paiptadrby thesef
words is a sharp contr ast to present -day reality where agricultural surplus is a thing of the past and the territory is heavily
dependent on agricultural imports from other countries. Itis hard to remember that the BVI once produced sufficient crops
and cattle to export to ne  ighbouring islands.  Elton Georges , in his same remarks in 2002, referred to his own boyhood
memories from the 1950s when it was still common to use dipping mats for infested cattle and when the organised export
of cattle to the French West Indieswas not  yet a thing of yesteryear .

Agriculture has played a key role in the development of Tortola and the BVI , as follows:

Subsistence and Survival : Fromt h e Be#fliest kistory, agriculture contributed to basic survival, with subsistence ag-
riculture a key to the survival of slaves during the plantocracy and of freed people after the abolition of slavery. The
attachment of slaves to small cultivations was encouraged during slavery, and this pattern continued when the mono -
crop estates collapsed (Beckford, 200 3). Subsistence agricultu re has continued to the present  with many Tortolans main-
taining backyard gardens, a category still judged during the annual BVI Agricultural F air.

Food Production for Local Market : The oral histori es i mind wagkeon BVh woénNeenzels 6 s
provide insight into the level of food production once achieved by local farmers. Interviewee llva Lettsome , who had
been fa rming for over 65 years, recalled that her mother had over 500 sheep and over 60 cows and furnished assorted
agricultural products % tomatoes, peas, cabbage, eggplant, potato, banana and eggs Y%throughout the  Virgin Islands,
including Guana Island, Road Town, Baugher & Bay and Freebottom. Other crops grown included collard greens, mustard,
spinach, cassav a, sweet potatoes, and fruits such as gooseberries and guava.

Export of Produce : Beckford (2003) reports that by the mid -1700s, the BVI had entered a period of unprecedented
growth in agricultural production, with the colony serving as a major Caribbean supplier of cotton to England ; sugar was
also produced in abu ndance. In more recent times, in the early ~ -to-mid decades of the twentieth century, the BVIwasa n
exporter of produce to the neighbouring USVI. In her interview for O6 N edasl o r a | (1989), Hva bettspme recalls that
her mother supplied St. John  (USVI)with produce, with boats sailing every Saturday from St. John to stock up on provisions
from her mot henTor®la.pr oduce

Export of Skilled Agricultural Labour : When hard economic times  prevailed, many BVIagricultural workers found em-
ployment opportunities in oth  er Caribbean Islands including  the sugar cane fields of the Dominical Republic and Cuba .

Nevertheless, d espite its noble role in the development of the BVI, the agriculture secto ris now overshadowed by tourism
and financial services ,the t e r r i tivio ecgndnsic pillars. Despite its diminished status as a major contributor to the terri-

t or gconemy , there isfundamental value to reviving agriculture in the BVI. Beckford (2003 ) argues that local food sup-
plies benefit a country in three primary ways: (1) in times of crisis and uncertainty when externally imported food stuffs
cannot be relied on; (2) in times of plenty to provide opportunities to stimulate local agri -businesses; (3) at all times by
reducing 0i ncome areepaiktafgreigh dodtsuppliers.

These arguments are powerful and may have contri butwoddreenb oSesv
in the territory, the first at Paraquita Bay in Tortola. The Green House Project was designed to increase food production in

the BVI to a level not possible using traditional agricultural methods alone (pers. comm ., Permanent Secretary Ronald
Berkeley Smith, MNRL, September 2014). The green h ouses hav e been promoted as facilities that  will provide jobs for local
farmerswhile alsor educi ng t he BVI 6s r e hnda&ducattng oBVI ybuthcaboutiagriquituret sOnly the g reen
house in Tortola was erected but stood empty and unused for several yea rs, although Government is, as of this writing,
entertaining bids for the  operation of the facility , which is expected to be functional in 2015 (DOA, 2015) .

However , a modern and productive agricultural system for Tortola will require more than a functiona | green h ouse. Akey
factor in the s e cpewaptbrsofajrcature, padicularty byt h et h e i syowtm Cdildren today have fewer
opportunities to learn agrarian skills and knowledge from their parents and other elders, while, at the sa me time, the image
of the traditional farmer who expends  considerable energy and hard work to succeed at his /her profession cannot com-
pete wi t h t he 0 mor eimaggslofa meocupationssirdo tourism and financial services. (continued)
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Anumberofrecommend ati ons for enhancing the sector have been put foirward oV
Beckford, 2003), including: better integration of agriculture as a more central part of the school curriculum; infrastructur

to provide more water for farmers; more assistance to young entrepreneurs wishing to pursue agrarian occupations; fo-

cused educational support for women farmers; encouragement for and financing of agricultural research; refurbishment

of the Road Town marketplace; and exploration of non -trad itional crops.

Early in 2014, Government announced that it was developing a new agricultural policy to regulate imports with interna-
tional standards ; dedicate more land to the practice of agriculture ; and facilitate the development of farming as a viable
industry (www.bviplatinumnews.com , 7 February 2014). In making the announcement, the Minister for Natural Resources
and Labour also proposed that a national debate take place on the future of agriculture in the territory .

As part of the proposed debate, it should be recognised that those who work in agrarian occupations are highly skilled
professionals who are knowledgeable about nature and human interaction swith nature. In the past, t raditional farmers

in Tortola understood moon cycles and their impact on crop production, were familiar with a wide variety of crops, and

knew how to use their crops to heal and sustain themselves. They possessed a rich understanding of herbal medicine and

how to employ herbs and other plants as useful home remedies. Perhaps a paradigm shift is required before Tor t olf§f ad s
contemporary society can once again appreciate the value of crop sustainability, food security, and the importance of

this sector o nce so critical to the BVI b ut now overshadowed by new economic activities .

Dr.Cohends pi ct orof Rodd Talve pnil96@ i o Virgin Islands entered the 1960s, with most travel be-

encapsulates the BVI that was just prior to the emer- tween settlements , whether on another island or the

gence of the terri Communities, mo dagné ilan€,  uddertaken by sea. There were few
even Road Town, were small,  primarily inhabited by roads, and these were more  dirt paths than roads.
small-scale farmers and fisher folk. Agriculture (Box There was electricity only in Road Town , limited to

2)%including livestock “2and fishing , were the pre-
dominant occupation s among BVislanders, who
also engaged in trading by inter  -island sloops. And
even the leading sectors’:agriculture and fish-
ing¥2were de clining. In 1946, agriculture, forestry,
fisheries, and hunting accounted for 72 percent of

the male working population , but by 1960, this figure
had decreased to 45 percent (Bowen, 1976).

Go vernment House, the H ospital and Administration
Building. Telephone service in Road Town consisted
of one switchboard with 20 lines; the communica-
tion link between the three sister islands and Road
Town was via a radio -telephone system. There was
no bank , and islanders sent their money to St.
Thomas for deposit . School children met primarily in
churches or parish rooms as there were only three

During this period, BVislanders found jobs and designated school buildings  (Bowen, 1976).
higher wages in the nearby American Virgin Islands,

where , by the mid -1950s,the US territory was experi-
encing significa nt growth in its tourism sector,

thereby offering a ready market for BVI labourers
seeking employment . The population of the  British Given the lack of basic infrastructure,  the colony (as

1.2.3.2 The Advent of Tourism

Virgins was very mobi le, with between 200 and 300 it was then called) found that the initial impetus for

persons a week moving between the British and modern development would come from the out-

American Virgin Islands. By 1960, 10 percent of the side. Inthe beginning , this was the American entre-

B VI @340-person population was in the USVI preneur Laurance Rockefeller and his development

(Bowen, 1976). This transboundary movement was of the Little Dix Resort on Virgin Gorda i n 1964. To

encouraged by a simplified ~ US immigration proce- this day, the BVI pinpoints the start of modern devel-

dure adoptedin 1956 to accommodate  temporary opment in the territory to the establishment of Rock-

admission into the USVI , a procedure that was  only efellerds resort, whi ch, because
applicable to BVislanders (Howell, 1978). infrastructure, was developed by Mr. Rockefeller as

o ) _ _ a self-contained unit. As one BV | scholar has noted,
The communities in which  the population resided

were scattered and relatively isolated as the British
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0The Rockefeller entrance i -
lands was the most significant factor in its economic
devel opmenté (Harrigan, 196

By 1967, Tortola offered a total of 106 guest rooms,
scattered in 11 small facilities, the larges t of which
had 16 rooms Yalthough r oom capacity = would
double inthe nextdecade |, largely as a result of the
opening of the Prospect R eef h otel (Howell, 1978).
But clearly, t he island need ed its own Rockefeller.

This came in the form of an Englishman nam  ed Ken-
neth Bates. In 1967, the Administrator of the BVI en-
tered into an agreement with the British firm of
Bates-Hill and its BVI subsidiary, the Tortola Develop-
ment and Trust Company Ltd. The resulting Wick-
hamés Cay Devel op meavastunpfecer e e
dent ed in scale and ambition. It called for an ex-
tensive landfill project in Road Harbour, connecting
the islet of Wickhams Cay ' (Photos 13) to the main-
land and thereby creating a prime development
area of 28 ha (69 ac ). The Agreement provided ab-
solute owner ship of the landfill area to the devel-
oper, Kenneth Bates, upon completion of the pro-
ject (Howell, 1978 ; Od Nea)., 2012

Ultimately, the Government decided to rescind the
Wi ckhamds Cay Agr ee me rBates anr

agreement for development of Anegada. Indica- ~ Photos 13. o

. . Photos of Wickhamds Cay tlandfié projeote f
tive of the concerns of Virgin Islanders was that ex- (source: first seefhsiLand:Ver na
pressed by J. R. buWideNsman and a ATrustfrom God (Moll, 2014).

statesman, who wrote that he visited the British Ad-
ministrator , Martin Stavel ey, i n or der o0t o
clarification about whether we wo uld be allowed to
even visit the development and | asked the Admin-
istrator if | would be allowed to approach the new
Jerusalem.6( Od Neal , 2004) .

r%eenttacqf?lrgdr?ehe interests of the Bates -Hill Corpo-
ration in both Tortola and Anegada  for a sum of $5.8
million, which was supplied in the form of a loan
from the British Government.  The proposed devel-
opment on Anegada was never achieved, but the

By 1968 a grassroots political action movement had Wi ckhamés Cay project was compl et

emerged agitating for oPos ITr%e}e }/olFowedAantenjoaoinnw%ich ‘n&cﬁ of tﬁeqnﬁa-

movement was to be called). Pol itical strife, cou- o .

led with local bout rrolled devel structure development on Tortola Yinitiated in the
pie Wlt odcg corllcerns ?bm'] u?cli)n role be;/e i 1960s2was completed, an achievement that was
obmentand development being taken over by for- offset by a downturn in Caribbean tourism and a

eigners, prompted the authorities to eventually can- more cautious attitude toward BVI investment by
cel the two agreements. In 1971, the BVI Govern-

rA prominent BVIslander from this pildov,wtkhathé®. COYNwab, j has wr s bcaveréd, caynta manc

area with some coconut palms in the centr ¢hotod3)s The ariginalplartfdr theodw evelapmgnt f r om Road Toc
of Wickhamés Cay provided f orseparatg feraphasis &dded]old Rohd Town fremetle development. (The site
of the green belt is demarcated by the present day eight f oot ditch which now runs throu@hNe&Kalad ZI®Wh) i nt o
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foreigndevelopers i n | i ght of Gover nfwhiohtwdssdatearbpeaded and replaced by the BVI
tion of the two Bates -Hillagreement s( O Ne al , 2B0sihé&s Companies Act, 2004) . As a result of the
Howell, 1978). An FCO reportin 1973 indicated : 1984 legislation , the territory would emerge in the

following three decades  as an international finan-
Develop ment sl owed down coThe i derapbdodire for flobal business : and, in the process,
building of hotels and tourist enterprises was the BVI would enter a period of unprecedented
economic expansion . The impact of this new eco-
nomic sector Y2centred on the island of Tor-
tola ¥2 cannot be underestimated, as was empha-

stopped. Money was in short  supply, the cost of
living rose and there was no longer full employ-
ment (cited in Howell, 1978)

It was in the early 1970s that Tortola and the BVI  be- sised by the territoryds Premier
gan to develop yachting tourism as a prominent the House of Assembly (HOA) in September of 2014.
sub-sector of its overall tourism product . As Dr. The Premier declared :

Michael O dNeal has reported (O Ne al ,),a hevl 2
tourism development strategy for Tortola, commis- e
sioned by the BVI Government  and prepared by the actmen.t [of t he 1984 legislat ion] and the result-
British firm of Shankland Cox , recommended that antbusiness deveIOpmemf we may.have bee_n
. . buta mere %roup of beautiful sun kissed Catib-

emphasis be placed on promotln%_t e Eor ?s
marine resources thro h development of charte bean islands _ (The Honourable D. rlando

iner ,S urces g velop ' r Smith, House of Assembly, 25 September 2014).
boat tourism. The Shankland Cox report  advised
the BVI to ostrike a bal ancse dirénpthvefetnh et hBvVIn®@e df t ®anci al serv
develop é tourist attracti opsswithotfe incdiperatione aféofeigr contbhnies hie

Without the economic prowess arising from en-

economy, without at the same time destroying the territory. The revenue from these foreign incor-
what make them attractive in the first plparatendisderived principally from the annual gov-
(Shankland Cox, 1972). Yachting tourism seeme dto ernment fees paid by active companies. It is an
strike just such a balance ,wi t h t he terri tegofohié Structute hhat&loes not require a great
quent charter boat  fleet to be based on Tortola. deal of inf rastructure, nor does it require a large

number of workers. In fact, while the sector is the

) i _ largest contributor to the public treasury (approxi-
with regular alternating calls by ~ two Cunard Ships, mately 60 percent) , it does not significantly contrib-

the Princess and the Countess. Initially, there was ute to employment. Tourism, on the other hand, is

nocruse pier and the islandds ear IIIO{ aS ﬁr&at acgénﬂrjitoci'& puBIiE rje\}érﬁjes, but 80
which were relatively small in size, berthed at Road ercent of the territoryds employ

p
Townds cargo port, Port Pur (?e%tlg/ Ior ir(di?ef:tl? ﬂo\‘netourisl%q 1;%93.'c0m ., Ray-
mond Phillips, Director, DPU , 28 January 2014).

Cruise tourism also began in Tortola in the late 1970s,

From these beginnings in the  1960s and 1970s, tour-
ism would expand and develop on Tortola,
although Virgin Gorda would largely remain the

Incorporation numbers are viewed as a key meas-

ureofthehealt h of the BVI&s financial s
nub of BVI tourism, especially known for its upscale try. In his address to the HOA (25 September 2014),

accommodations that have not been as exten- Premier Smith reported that there had been a no-

sively replicated on Tortola. Instead, in the 198  0s, ticeable decline of approximately nine percent in

Tortola would move toward a new economic pillar, the number of new incorporations during the previ-

and it was this emerging sector  which would ~ stand ous two years. Thiswas in part the result of negative

as the primary foundation of the territon¥fSondthelntefhational press and  overseas

quent quality -of-life and economic gains. activist group st ar geting the BVI as a ot
However, the Premier also reported that the BVI re-

1.2.3.3 The Financial Services Sector mains a significant leader in the incorporation of
companies, with 454,000 active companies on its

In 2014, the BVI celebr ated the 30 ™ anniversary of its register, afigure that is five times more than its clos-

financial services sector , marked by the 1984 enact- est offshore competitor.

ment of the International Business Companies Act,
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Despite external pressures and changes, it is clear development  with commercial, retail, entertain-

that the British Virgin Islands remains dependent on ment and green spaces. The proposed extension

its financial services sector to  generate the public of the islandds major airstrip on
sector revenues upon which the quality of life for Vir- structed as a small dirt strip by pioneering entrepre-

gin Island ers has become dependent. neur Wladek Wagner in the 1950s ( Box 3), would ex-

tend the runway a proposed 2,500 feet.

1.2.3.4 Tortolain 2015 . .
Both of the se capital development projects , de-

signed to cre ate new tourism infrastructure , are
controversial. For example, instead of extending
the airport runway, m any in the community call for
an upgrade in the sub-standard ferry service that
currently links Tortola with St. Thomas, USVI,a m ajor
hub for connec tions with US airports and where
most BVI-destined visitors now enter the Caribbean
en route to the territory.

As Tortola moves forward, the subject of infrastruc-
ture repair and development on the island has be-
come of increasingimp  ortance. Just asitwas in the
1950s and early 1960s, the need to strengthen the

i sl and®s iahakssetais geenbycGovemment
as imperative to T or t &hna fisdeed, the terri-
t o r¥fd@twe growth and well -being.

In addition to extensive road rep airs on Tortola, .
Government recently (April 2015) inaugurated an Whatever the outcome of these modern -day infra-
enhance d cruise ship pier in Road Town and is plan- structure developments, itis clear that Tortola will re-

ning for an extension of t hemap f}erm°§t89plyaéeg_ar‘gldqvqupgerd)pf al t|hepor'[
located on the eastern end of Tortola. The cruise BVI6s major | ands, focus of
pier expansion includes extendin g, strengthening mercial activities, the political centre of govern-

and widening the existing pier along with develop- ment, the base for the territor
ment of a boardwalk linked to Road Town, dredg- and the nexus of the territor

ing and land reclamation, and a five ~ -acre landside dustry that has brought renewed prosperity ~ to Tor-
tola and the British Virgin Islands .

BOX 3
The Wagner Family % Pioneers of Trellis Bay and Beef Island

Before Trellis Bay (Beef Island) on the eastern end of Tortola became a

popular BVI anchorage for cruising yachties, there was the Wagner family

who started it all. From 1949 -1958, the Wagners ¥2Mabel of Scottish birth,
Wiladek, a WW Il Polish refugee, and their two children, born while the family

resided at Trellis Bay %2 created a new world at this then  -isolated, uninhabited

bay ( Photo 14). After sailing from the the British Isle s to the Isles of the
Caribbee on their 77 -foot ketch, Rubicon , Captain Wagner, a reknowned

Polish sailor, settled on Trellis Bay as the perfect anchorage for his pioneering

dreams. The Wagners purchased ten acres from Haldane Davis of East End

and using the Rubicon as their base, they carved a home and a series of
guest houses out of the Beef Il sl and w
boatyard and marine railway, which initially attracted sailing yachts to the

area; launched a clubhouse on nearby Bell amy Cay for visiting sailors ; hosted

a movie crew that included a young Sidney Poitier;  and, on behalf of the Photo 14 .
Government , Captain Wagner constr wcBeefd Wiladek, Michael, Mabel, and Suzanna Wag ner.
Island. At the same time, the couple raised and schooled two childr en who
spent their childhood at Trellis Bay.

Over 50 years | ater, Mab el Wagner has W
at Beef Island, Lest | Forget (Wagner, 2012), telling the story of their
adventures and of the many enterprises “gui ded by h e ramlitoaus b a
dreams “2they would create on Beef Island and which would ultimately

provide the foundation for the Trellis Bay that can be seen today.
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2.  THEINSTITUTIONAL ENVIRONMENT

2.1 A Seven-year Perspective: What

As the British Virgin Islands entered the twenty -first
century, thet erritory confronted fresh challenges  re-
lating to how it would balance economic growth

and the sustainable use of its extant natural re-
sources. The potential conflict inherent in this bal-
ancing act was well illustrated in the elections of

2007 when,for the first ti me in
tory, t he i ssue of
emerged as akey factor and seemedto dominate
public discussion leading up to the elections. A nis-
sue of considera ble controversy was the proposed
development of  a five -star resort development and
golf course on Beef Island % connected by bridge to
Tortola%zin an existing fisheries protected area  and
proposed national park. The election served to fo-
cus attention on whether the natural environment
was being put at ri sk in order to accommodate
compelling economic growth interests.

The election “2and the ensuing legal battle that
grew out of the development project proposed for
Beef Islandf %2did not resolve the larger issue of
growth vs. the environment , nor whether the tw o
are necessarily in conflict . But it did set in motion a
period when the Virgin Islands began to confront
these issues with a greater understanding and
broader awareness of the need to achieve a
healthier balance between economic develop -
ment and environ mental sustainability.

As British Governor W. Boyd McCleary stated at the
end of his four-year tenure in the t erritory (2010 -
2014), O0There has been a
years in the BVI as the environment and concerns
about the sustainability of  the environment have
become mor e ma iperssdomne ame@ting
with Judith Towle, 29 January 2014) . The Governor
noted thatthet e r r i tgoveryn@mst will never be

committed to promoting
cost s O an duntouteedhestiliw beltihes when
government action , orinaction, might resultin dam-

age to the environment.

= The author of Chapter Two is Judith A. Towle.

0gr owt hindevelopmenttplaning nvi ronment 6

not i

Has Changed?

But what is different now is an awareness of environ-
mental risks associated with development actions
and the need to dimi nish environmental degrada-
tion when pursuing development goals. What is
new is the integration of the environment in discus-
sions of economic growth and the increasing

treragnitiBrivaf thesimportaece of the enlvirorimens -

I sland Resources Foundati
Programme for the British Virgin Islands was
launched in 2008, shortly after the election of 2007.
With each passing year that mark ed publication of
a new profile %2 Jost Van Dyke in 2009, Virgin Gorda
in 2012, and Anegada in 2013 Yz this chapter on the
institution al framework for the environment in the
BVI has expanded and has included new legislative
and policy initiatives , as well as recognition of a
broader and more secure  structure within which the
BVI public sector manages, promotes, and protects

the natural en vironment.

This chapter of the Tortola Environmental Profile  will
update these initiatives , which Ytaken in their en-
tirety %2 provide ample evidence of the desire of
succes sive BVI governments to modernis e environ-
mental policy, update environmental laws, and
support established environmental mandates.
While more can be done (see  for example the Issues
Table at the end of this chapter) , a substantial insti -
tutional infra structure for managing and protecting

the environment isalready in place.

ceable shift during my
However, i t is now the responsibility of current and

future governments to exercise greater clarity of in-
tent, steadiness of purpose, and consistency of ap-
plication when employing available institutional
tools, particularly those that support a cohesion of

t he EEOROYIC Jrayv, thans envirgngnental gystpinability

See Chapter 8, Box 10 for details on the court case resulting from the proposed Beef Island Development project and its potential

impact on a designated protected area.
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2.2 The Public Sector
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2.2.1 Government Structure

The British have maintained sovereignty in the BVI
since 1672, although initially the colony was not one
of Great Britainds more
prises. As a British colony, the BVI was administered
as part of the Leeward Islands Colony from 1872 to
1956, at which time British colonial rule in the Carib-
bean began to break up and the Leeward Islands
Colony was dissolved.

Constitutional reform in 1967 establis hed the BVI as
a British Dependent Territory (now named Overseas
Territory), with a locally elected legisla  ture and chief
minister. The US dollar was also established as the
official tender.

As a British Territory, the BVI Head of State is the British
Monarch, represented

model of government. A new Constitution Order
(2007) further defined the political relationship be-

p r aweeéntthe brited Kimgdoenlarsd ¢haBVI. ent e r -

The legislative functions of Government reside in a
13-member, elected House of Assembly (rep  lacing
the Legislative Council in 2007). The Cabinet (re -
placing the Executive Council in 2007) is charged
with the general management of Government and
the formulation and implementation of policy. It is
collectively responsible to the House of Assembly
The Premier (replacing the office of Chief Minister in
2007) and four other ministers of Government are
appointed by the Governor upon recommendation
from the elected representatives The Attorney
General is an ex -officio
member of Cabinet.

locally by a Crown -ap-
pointed Governor who

is responsible for exter-
nal af fairs, internal se-
curity, defenc e, the
pub lic service and ad-
ministration  of the
courts . The BVI also en-

There are at presen t six
ministries, or portfolios :
Office of the Premier,
Finance, Natural Re-

sources and Labour,

Health and Social De -
velopment, Communi -

joys a high level of self - cations and Works ,
governance that is ~ Photo 15. and Education and
based on the We stmin- Government Administration Building, Road Town. Culture .

ster Parliamentary

2.2.2 Environmental Units of Government

Thatt he oO0enent odmbroadly
e r n me mespdrssibility is not disputed in the small
islands of the Eastern Caribbean, including the Brit-
ish Virgin Islands. Government control of public
health, ports, harbours, and aspects of forestry and
fishing, for exam ple, is generally recognised.

While the idea of government as guardian of se -

lected environmental resources is not new, what is
new is the idea of government coordinatingvari  ous
units of government into a coherent resource man-
agement strategy and system d esigned to improve
efficiencies, reduce risks, and minimise adverse im-
pacts on the environment.

s p e aHow thepe new directioasvand responsibilities are

being executed in the British Virgin Islands is the sub-
ject of this chapter of the Environmental Profile .
While overall responsibility for the environment re-
sides within the MINISTRY OF NATURARESOURCES AND
LABOUR (M NRL), there are other units of G overnment
that also have responsibilities related to the environ-
ment. Table 14 provides a summary of BVI public
age ncies currently charged with managing and
protecting the environment.
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Table 14.

The agencies of the BVI Government with environmental responsibilities

UNIT OF GOVERNMENT ENVIRONMENTAL RESPOBIBILITIES

MINISTRYOF NATURAL RESOURCES
AND LABOUR

= =4 =4 =

Environm ental policy and international environment agreements.
Management of Crown Lands and the seabed.

Climate change.

Alternative energy.

DEPARTMENT OEONSERVATION
AND FISHERIES

(Ministry of Natural Resources and Labour)

== =

= =4 —a =

Wildlife protection.
Water quality mo nitoring of inshore waters.

Inventory and monitoring of beaches, coral reefs, mangroves, seagrass beds ,
including resource mapping

Beach maintenance (especially heavily used beaches) and beach surveil-
lance (to prevent sand removal).

Biodiversity conservat ion and research.

Management of designated Fisheries Protected Areas.

Promotion of fisheries development.

Promotion of environmental education and public awareness programmes.

NATIONAL PARKSTRUST
(Ministry of Natural Resources and Labour)

== =

Management of d  esignated parks and protected areas.
I mpl ement at i o nProettedtAleas SyBteh Rlas

Leadership for identifying and incorporating new sites withint he BVI &8s
tected Areas System.
Biodiversity conservation and research within protected areas unde rits juris-

diction.
Management of a system of moorings for the protection of coral reefs
Promotion of environmental education and public awareness programmes.

DEPARTMENT OF AGRICUTURE
(Ministry of Natural Resources and Labour)

Responsible for designatin g and managing areas to protect wat ersheds and

water resources and prevent ion of deforestation.
One protected Forestry Area and six protected Water Areas have been des-
ignated, in 1955 and 1963, respectively , under DOA responsibility.

DEPARTMENT OFOWN AND
COUNTRY RANNING

(Office of the Premier )

Responsible for physical development p
tional physical d evelopment plans.
Authority to designate Environmental Protection Areas in development plans.
Screening and review of e nvironmental impacta ssessments for proposed de-
velopment proje cts.

Compilation of a lis t of buildings or sites in the t erritory that are of special inter-
est, for the purpose of determining buildings that should be preserved or pro-
tected.

Issuance of Plant Preservation O rders for the purpose of protecting plants or
plant species designated for preservation.

lanning and for preparation of na-

1 Preparation of area development plans
1T Coordination of the Territoryds Nati on|{
DEPARTMENT OF DISAER MANAGEMENT 1 Coordinating agency for thet  erritory to prepare for, respond to, and recover

(Office of t he Deputy Governor )

from natural and other disasters.

DEPARTMENT OWASTE MANAGEMENT
(Ministry of Health and Social Development

)

Responsibility for the management of solid waste

DIVISION OF ENVIRONMENTAL HEALTH
(Ministry of Health and Social Development)

Responsibility for environmental pollution control under the Public Health

Ordinance .
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UNIT OF GOVERNMENT ENVIRONMENTAL RESPOBIBILITIES

TOURIST BOARD

1 Responsibility for development and marketing of to

urism, including promotion

) ) of the BVI&6s | andscape features, envir |
(Office of the Premier )
tected areas.
MINISTRYOF COMMUNICATIONS T Responsible for i mplementation of the |

AND WORKS

able Energy Strategy.

Within the Ministry, three agencies execute primary
responsibility for the management and protection
of the environment:

1. DEPARTMENT OF ONSERVATION ANDHASHERIES
2. NATIONAL PARKSTRUST

3. DEPARTMENT OF BRICULTURE

The se key agencies of G overnment and others ar e
summari sed in Table 14 and discussed in more detail
in the sub -sections that follow

2.2.2.1 Department of Conservation and
Fisheries (DCF)

The Department of Conservation and Fisheries was
created in 1991 from the merging of a recently cre-

ated Conser vation Office (1989) with the estab -
lished Fisheries Division to create a new depart ment
within the Ministry of Natural Resources and Labour.
The Depart ment ds
manage the natural resources of the territory in a
sustainable mann er.

At present, the D epartment carries out its responsi -
bilities  within five functional divisions (see
www.bvidef.org ):

Administration and Human R esources;
Coastal Zone M anagement;

Policy and P lanning;

Environme ntal | nformation; and

=A =4 =4 =4 =4

Fisheries Management.

Many c urrent activities of the D epartment concen-
trate on en vironmental education; environmental
information management (including resource map-
ping); and environmental monitoring (although
much of the latter, s uch as monitoring pollution in
BVI coastal waters, is in response to site -specific

br o a dlhtg is tna s etlde comstahand marine environment. |

problems or incidences rather than as a part of a
standardised, continuous monitoring regime).

As structured, the D epartment has a strong resource

conservation mandate to protect t he nat ural re-

sources of the BVI. For example, a tpresent,the DCF

managesall of the territoryds Fisherie
eas (Gardner, L., et al., 2008), ten of which are in-

cluded in th is study of Tortola and its surrounding

cays (see also Section 8.3.1 Chapter 8, ).

The Department carries out an equally compelling

resource development mandate in the area of fish-

eries development. Recentannual report sfrom the

BVI Fishing Complex state that Govern ment 6s r ol e i n
achieving a unifi ed fishing industr y with the support

and co operation of local fishermen re quires that

more attention be placed on develop ing the ind us-

tryds i nfr astingdocd fisheenenand wuni t

Much of DCFd6s focus has tradi
n 2008, the

Department published the first edition of its Marine

Awareness Guide , with a second edition released

three years later. Through photos and docu menta-

tion, the publication s brought to life a marine world

with which many residents and visitors w  ere not fa-

miliar. It focuses on the species and habitats of the

marine environment and on safety issues for re-

source users, plus conservation conc  erns and exist-

ing laws (Gore , 2008 and 2011).

t he

With the excep tion of the Fisheries Act (1997) (see

Section 2.2 .3.1),thedepa rt ment 6s | egi sl ati ve
date has been relatively  weak for several decades

as many of the laws supporting its regulatory and

resource protection functions  were outdated ( e.g .,

the Wild Birds Protection Ordinance of =~ 1954, the Tur-

tles Ordinance of 1959, and the Beach Protection

Act of 1985). Legislation on endangered flora and

fauna mostly comprises species lists relat ed to
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trade, possession, and re moval, not biodiversity
conservation and habitat protection. Additionally,
environmental standar ds, such as those for water
quality monitoring, have not been formalised in law

and therefore are only informally administered. For-
tunately, many of these gaps in legislative mandate

and environmental policy are currently under re-

FOUNDATION

downloads/NPT_Protected -Area -System-Plan-
2008.pdf ).

Given the geographical distance separating park

NPTOs

sites, including large expanses of open sea, the
responsi bil idedaeasdreor

substantial, particularly when juxtaposed with the

view by Government and ar e likely to be included limited resources available to the park system and
in the revised Environmental Management and its diverse, even conflicting mandates | to:
Conservation of Biodiversity Bill (see below,  Section )
2.2.3.6) 1 manage and protect sites;

1 preserve biodiversity;
2.2.2.2 National Parks Trust (NPT) 1 provide recreational opportunities;

1 enforc e rules and regulations;
Unlike the DCF, the Trust is a statutory body, estab - 9 administer a publically accessible, terri-
lished by legislative authority in 1 961 and governed tory -wide mooring system; and
by & m inister-appointed board . The Trus6 s Fong 1 self-fund its activities since the Gov ern-
standing missi on has been to preserve and man  age ~ .

ment ds annual subventi

designated natural and cultural areas in the BVI. In
2011, the NTP celebrated its 50th Anniversary, an im-
pressive record for a small territo  ry (see also Section
8.5.1, Chapter 8) .

The National Parks Trust is currently responsible for
implementingthe T er r i tPmtecged Ar eas System
Plan (Gardner, L., etal.,2008)and managing the 21
sites falling under its jurisdiction. Ten of the 21 sites
are included in this Profile (see  Section 8.3.1, Chap-
ter 8,). In the Government -approved System Plan,
the Trust has also designated areas of national sig-
nificance that are proposed for incorporation within
the protected areas system (see  Table 51, Chap ter
8 for identification of proposed sites for Tortola and

its surrounding environs).

The protected areas of the BVI encompass a wide
variety of sites, many of which were designated un-

der legislation other than the National Parks Act,
e.g ., the Wild BirdsProtection Ordinance (1954 ), the
Protection of Trees and Conservation of Soil and
Water Ordinance (1954), and the Fisheries Act
(1997). The ov erlapping jurisdictions are dis cussed
in more detail in the BVI Potected Areas System
Plan 2007-2017 (www.bvinationalparks trust.org/

[

Since 2004, the BVI Government

likely to end in the near -term.

icy to reduce direct budgetary support to the NPT.

nitiatives designed to

self-sustainability include:

2.

1. Expansion of fees collected by the Trust for

moorings. The Trust has long maintained a sys-

tem of moorings for dayt ime recreational users
as part of its Reef Protection Programme. Fees

collected from these moorings have provided

has pursue d a pol-

significant revenues for the Trust (just under

$950,000 in 2013).

In 2012, fee collection for all BVI moorings

(commercial and private) was turned over to

the Trust by Government (these fees were pre
viously collected by the MNRL), and the NPT
has been collecting these additional revenues
since 2013 (approximately $140,000 in 2013)

Initiation in 2004 of a user fee system for en-
trance to sel ected national park sites. At pre-
sent, fees can be collected at three sites, two

The NPT is curently mapping all BVI moorings to determine placement, whether private or commercial, legal or illegal, and other perti-

nent data ( pers. comm ., Joseph Smith Abbott, then NPT Director, meeting with IRF profile team, 5 February 2014).
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of which are located in
Tortola (Sage Mountain
and the Botanic Gar-
dens in Road Town).

3. Identification of park
sites where concession-
ary licences can be is-
sued and revenu es gen-
erated (only one such
concession has been
permitted , for  Prickly

FOUNDATION

The Department does
not have staff dedicated
to the management of its
protected areas, which
means responsibility for
water conservation,  bio-
diversity, forestry man-
agement, and enforce-
ment , are not being ad-
equately addressed by
officials and staff within

S Photo 16. the D epartment.
PearmegmGorda) ’ J. R. OO06Neal Bot aniwn Gard
Despite these revenue streams,
and grantfunding from external donors,  the then di- 2.2.2.4 Department of Town and Country

rector of the NPT, Joseph Smith Abbott, told the
Standing Finance Committee in March 2014 that it
wi || be a o0few more
self-financing without need for a Government sub-
vention.

2.2.2.3 Department of Agriculture (DOA)

In addition to its primary mission to develop the ag-
ricultural sector, the Department is also mandated
to designate and manage areas for the protection
of watersheds and water sources and prevention of
deforestation. Seven such protected areas are cur-
rently under the authority of the d epartment, all on
the island of Tortola . They include one forestry area
(Sage Mountain) and six water protected areas.

The six water areas, all designated in 1963 , are (see
also Section 8.3.2.4, Chapter 8 ):

Belle Vue Water Area

Morning Rose Spring Water Area
Purcell Water Area

Harrigan and Long Bush Water Are a

Great Mountain and Gordon Water Area

= =44 =4 =4 -4 =4

J o e 0 sAlblém &nd Nibbs Estates, and Sea
Cow 0 Bay.

[

Planning (DTCP)

year so Affhgyaly, ¢ xternalytg the Migistry, of |Natur )3l Re-

sources and Labour, the Department of To  wn and
Country Planning (within the Office of the Premier)
exercises considerable responsibility for the environ-
ment, including: physical planning, land use plan-
ning, environmental impact assessment (EIA), pro-
tection of critical natural and historical re sources
through designation of Environmental Protection
Areas (EPAs), and coordination of the National Ge-
ographic Information System (NGIS).

In 2012, a partnership between DTCP and the Car-
ibbean Disaster Emergency Management Agency,

via the local Departmen t of Disaster Management,
provided the necessary funding to create a new
planning database . The database provides for the
collection and m onitoring of all developmentap  pli-
cations by li nking government departments in-
volved in the review of development pro posals,
while also allowi ng developers and individualap  pli-
cants to track their proposals in real time.

The DTCP manages the initial screening  and review
of applications for development as part of an over-
all planning process before they are forwarded to
the Planning Authority for a final decision I Part of
the screening process is to determine whether a
proposed de velopment will require an environmen-

tal impact assessment.  Applications requiring an

The MNRL provides prel iminary approval when Crown Lands are part of a proposed development. Application is made to the Ministry,
which will generally require inclusion of an environmental assessment. An

ad hoc Technical Review Committee assists the Ministry in

reviewing appli cations. Such approval is distinct from development approval by the Planning Authority, a process which is also required

for Crown Lands.
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EIA go through a mor e detailed approval process,
including deve lopment of an environmental man-
agement p lan to guide oversight and moni  toring of
approved projects.  Both processes fi EIAs and envi-
ronmental monitoring fi are the responsibility of the
Department.

The Planning Authority (preceded by the Develop-
ment Control Authority) is a statutory body within

t he Pr emi er &tablished byi tlheePhysical
Planning Act ( 2004). It comprises representatives
from several government agencies (including the
Chief Planner, Chief Conservation and Fisheries Of-
ficer, and the dire ctors of Public Works and Disaster
Management) and appointed stakeholders from

the private sector with knowledge and experience
relevant to physical pl anning. Itis the final author ity
for approval of development applications, with the
exception of certai n public sector infrastructural
projects, agricultural development, and tourism
projects valued at over ten million dollars, in which
case the Pre mier has the ultimate authority.

The BVI 6 smedteontmllpmgessisnowreg u-
lated under the Physical Pla nning Act (2004) (see
Section 2.2.3.2). This legislation also provides provi -
sions related to the protection of  environmental, his-
toric, and cultural values and resources. As such,
the DTCP works collaboratively with other gov  ern-
ment sectors such as the DCF, the NPT, and the
DDM.

Provisions of the Act also provide for the designa tion
of Environmental Protection A reas (EPAs) by the
Planning Authority . The DTCP does not currently
have a process in place for designating EPAs , alt-
hough this will be included  in pending regulations to
the Act (see Section 2.2.3.2 below and Section
8.6.2.4, Chapter 8) .

The Department is responsible  for physical planning
for the t erritory as a whole. The most recent national
Physical Development Plan was drafted by the
DTCP in 2006, but, like its predecessors, it was never
formally adopted by Government. In 2013, Govern -
ment announced that a new National Physical De -

velopment Plan would be prepared for thet  erritory
by Town an d Country Planning, with  projected fina-
lisation and completion of a 15 -year plan in 2015

(see also Section 2.2.4 .5).

FOUNDATION

The Department has also drafted a number of area
de velopment plans for the  BVI, including Tortola,
most of which have not moved beyond a detailed,
final-draft phase. An exception is the Carr ot Bay
Community Development Plan (see Box 4).

The Department is currently working on a plan for
Road Town, which area is also the focus of a plan-
ning initiative by the Ministry of Communications
and Works (see Section 2.2.2.8 below). Two other
Tortola-based area plans are currently in train %for
Brandywine Bay and Smuggler & Cove/Belmont
Pond 2 although neither was initiated by the De-
partment of Town and Country Planning

1. Brandywine Bay. The overall goal of this plan -
ning effort, being steered by the MNRL | is to
commercialise the beach at Brandywine Bay on
Tortolads southern

Town. At present, t he

plan ,6 calling for realign ment of the road that

runs parallel to the beachfront, with anew pub -
lic highway to be moved behind the existing

road . The current road would then serve as a

transportation link tied to development of the

beach as an entertainment and recreational
area. The proposed realignment requires pur -
chase of private lands to accommodate the
new public highway.

2. Smuggl erds Cove/.Bmnl2006, rithe
DTCP prepared a draft management strategy
for the Smugglerdés Covel
the northwestern end of Tortola, an area with im -
portant historical artifacts and designated for fu-
ture park status under the Pr otected Areas Sys-
tem Plan. How ever,in2006 Smuggl er 6s
came the fo cus of a government -approved re-
sort devel opment project, which ultimately
failed. Government has now reacquired the
land sold for development and has moved for-
war d to reconstitute the area as a national park
with beach amenities and provisions for vendors.

The MNRL is spearheading planning for the site,
but a development scheme presented to the
public in 2013 was generally thought to be ex-
cessive and was sent back for revision and fur-
ther communication, given strong public prefer-
ence for minimal development of the area.
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BOX 4

Carrot Bay Community Development Plan, 2010  -2020
[see also Section 8.5.2, Chapter 8]

Carrot Bay is a coastal village with a strong tradition of agriculture located on the northwestern coast of Tortola,

beneath the slopes of Sage Mountain Nationa | Par k. Town and Country Pl anninf
plan for the Carrot Bay watershed was predicated in part on the increasing volume of applications received by

TCP from land owners in the watershed seeking to subdivide their plots. Such s chemes however had the potential

to encroach on areas |l ong considered the Parkds natur al
tally sensitive or inaccessible land (  pers. comm ., Gregory Adams, Chief Physical Planner, DTCP, meeting with Judith

Towle, 4 February 2014).

Carrot Bay is TCPO&s pilot community devel opment plan (s
template that can be used as a model for other communities, for example, at Cane Garden Bay, a village on

Tor t ol th8ide which has already initiated its own planning process ( pers. comm ., Dylan Penn, Deputy Chief
Physical Planner, DTCP, 21 May 2014).

In the Carrot Bay Plan, a series of options for the future development of the area have been identified and evalu-
ated, with existing and proposed land uses compared and major projects selected as priorities for design, costing
and implementation. Itis an ambitious scheme which required numerous community consultations and incorpo-
ration of community recommendations into the overall planning framework.

The Carrot Bay Community Development Plan (DTCP, 2012) has been approved by the Planning Authority and
can therefore be used by the DTCP for planning purposes, although, to be binding, it requires Cabinet approval.

The latter may not be forthcoming until remaining issues with landowners on steeper lands have been resolved
(pers. comm ., Dylan Penn, Deputy Chief Physical Planner, DTCP, 21 May 2014).

At stake is the difficulty of balancing the issue of development control, th e issue of land ownership and property
rights, and the issue of environmental impacts and risks. Some may feel the issues are too difficult to ever be fully
resolved (short of Government purchase of private land holdings for incorporation into the Sage Mo untain National
Park). Nevertheless, the Community Development Plan is an excellent beginning and will provide a key reference

point for evaluating subdivision applications and future development options for the Carrot Bay community.

What is notable about these two plans is that the agency t o mobilise the t erritoryfi includ ing all sec-
point of origin is not thete r r i & pamnindgdagency tors of government and civil society  fi in planning for
(although the DTCP did play a role in the ir develop- and responding to hazards of all kind s. The Depart-
ment ). Planning initiatives such as these, which take ment seeks to ensure that adequate preparedness
place external to the framework of the planning planning, m itigation measures, and response -and -
process, have the potential to blur and even distort recovery mechanisms are in place to counteract
lines of communication and cooperation within the the impact of natural and tech nologi cal hazards
public sector, perhaps to the long -term disad- (www.bviddm.com ).
vantage of plan developmentand plan implemen-
tation. The Governor of the BVI , who has overall responsibil-
ity for disast er management, serves as Chair of the
National Disaster Management Council and has pri-

2.2.2.5 Department of Disaster Management

mary responsibility f or pre -disaster and disaster -re-
(DDM) y p ty p

sponse activities. The Premier serves as Deputy
Chair of the Council and is primarily responsible for
recovery activi ties.

The Department of Disaster Management origi -
nated under the legal authority of the Deputy Gov-

e r n o r fi@esin 1983 and became aninde  pendent
departme nt in 1990. It serves as the co ordinating
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A National Disaster Development Plan (NDDP) was
initially approved by the Executive Council (re-
named Cabinet) in 1997. It was updated and ap-
proved in 2009, and now includes hazard indices
and a new disaster organisational structure. A
Comprehensive  Disaster Management Strategy
and Programming Framework, 2014 -2018, has been
approved by Cabinet  (see Section 2.2.4.8) .

Additionally, assessing hazard potential has been in -
corporated b y the DDM in to the development re-
view process, but such assessments, co upled with
the identification of  vulnerability reduction strate-
gies, are usually only carried out for private sector
development projects.

The legislative authority for the D epartment is the
Disaster Management Act (2003), which was re-
vised and updated in 2011 and is currently before
the House of Assembly for approval . Regulations in
support of the Act have been completed and will
be sent to Cabinet upon passage of the revised
Act. The new legislation provides for streamli ning
comprehensive disaster man agement in the terri-
tory, improved emergency re sponse by govern-
ment, and enhanced govern  ance ( pers. comm .,
Sharleen DaBreo, Director of Disaster Management,

11 October 2012).

2.2.2.6 Ministry of Health and Social
Development

Two units of government withint  he Ministry of Health
and Social Development have environ ment -re-
lated responsibilities: the Department of Waste
Management (formerly the Department of Solid
Waste) with responsibility for solid waste (see Chap-
ter 7, Section 7.1.2.2 for details on the D WM) and the
Division of Environmental Heal th with responsibility
for envi ronmental pollution control as related to
public health.

Under the Public Health Ordinance (1967), regula
tions were authorised to prevent, abate, and con -
trol environmental pollution. However, the Division
of Environmental Health is hindered in addressing
these issues because this ordinance is so outdated,
while the regulations authorised in the legislation
were never prepared .

FOUNDATION

This means that major environmental health issues
such as groundwater pollution, the disposal of haz -
ardous materials, the discharge of untreated sew -
age into coastal waters, or harmful waste manage -
ment practices cannot at the present time be fully
regulated. Like the Department of Conservation

and Fisheries, which is hampered in effectively mon -
itoring coastal waters because of the lack of ap -
proved water quality standards, the Division of Envi -
ronmental Health is also obstructed by the lack of
legislated environmental health standards. The Di -
v i s i reae GitsAnnual Report s indicate that it has
long relied on the employment of contract officers

and that this will continue  until greater proficiency
in recruiting and training BVI nationals in the field of
environmental health s achieved .

2.2.2.7 Tourist Board (TB)

The mandate of the Tourist Board is laid out in the
BVI Tourist Board Ordinance (1969), which divides
the Boardds role into two
keting and (2) product development and quality
assurance. According to the most recent Tourism
Development Strategy , 1996-2005 (Coopers &
Lybrand, 1996), marketing has been the dominant
activity of the Board, taking precedence over other
functions. An updated national tourism strategy is
currently being devel oped,
whose Min ister serves as Minister of Tourism.

by

0Green tourismdé is providing
form for the BVI, and a position for an environmental
officer was recently created at the TB to assist with
this commitment. Green tourism initiatives currently
falunder the Touri st Boardds
vironmental Programme (STEP).

Among other strategies, th is programme promotes
the environmental certification of hotel properties in
the BVI under the Green Globe international certifi-
cation standard . Of three BVI pilot properties certi-
fied under Green Globe  (two in Tortola and one in
Virgin Gorda) , one property has renewed its certifi-
cation, one has indicated its intention to do so, and

a third has opted out of the programme (pers.
comm ., Victorene Creque, Pr oduct Development
Manager, TB, 5 February 2014) .
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There are presently no plans to extend the STEP pilot
programme to other properties (ibid ., Victorene
Creque) , although there are  hotels and resorts striv-
ing to maintain the  Green Globe standards even
thou gh they are not formally certified. Properties
such as the Peter Island Resort & Spa and the
Cooper Island Beach Club have ad  opted signifi-
cant environmentally  friendly operational practices
but have not been formally certified.

The Tourist Board also acti vely encourages and sup -
ports clean -up events and activities thr oughoutt he
territory, in part, in response to  the blight of unsightly
litter and illegal waste dumping that is obvious in all
of the major islands, but in particular in Tortola.
Many such cl ean -up campaigns are sponsored or
co -sponsored by the Tourist Board, which also main-
tains a calendar of such events.

The BVI Protected Areas System Pl an, 2007 -2017 (see
Section 2.2.4.6) calls for a more structured re lation -
ship and lines of coordination be  tween the devel -
opment of tourism (via the Tourist Board) and the
promotion of parks and other protected areas (via

the National Parks Trust). Since approval of the Sys -
tem Plan in 2008, a more formal approach to pro -
moting protected areas in tourism plan ning has not
yet been putin place , although the appointment of

a TB environmental officer is designed to improve

coordination between the Tourist Board and the en-
vironmental agencies of government A marine
recreational officer has also been ap pointed t o Ii-

aise between the TB and the t
reation sector.

erritoryds

A 2013 study authorised by the Ministry of Natural
Resources and Labour and carried out by a team
of Dutch researchers highlighted the value of the
environment t o
searchers report ed that BVI ecosystems generate at
least $194 million per year in tourism revenues ( Sipos,
et al ., 2014). These academic findings reinforce the
need for a coordinated and collaborative ap-
proach to tourism and the environment in the BVI;
they also substantiate a nidiom often putforward by
theterritoryds current Mini
the Honourable Dr. Kedrick Pickering, namely , that
there is no tourism without the environ  ment.

t h e industry.r Ret- o r

FOUNDATION

2.2.2.8 Ministry of Communications and ~ Works

(MCW)

The BVI Electricity Corporation (BVIEC) is a statutory
body under the Ministry of Communications and
Works charged with the exclusive right to ge nerate
electrical power inthe t erritory. The Electricity Cor-
poration Ordinance of 1978 has for many years
been the target of efforts to effect its revision and
encourage the development of re newable energy
in the Virgin Islands. A virtual monopoly on the pro-
duction of energy was granted under the Ordi-
nance to the Electricity Corporation and has pre-
vented the provision of renewable energy as a pri-
mary power source in areas serviced by the BVIEC.

A number of private businesses and resorts have ex-
perimented with non -fossilfuel sources of energy
such as solar and wind, butonlyasa  backup or sec-
ondary source to electrical power  provided by the
Electricity Corporation.

This has been a case of legislative authority not
keeping pace with technological advances , pri-
marily because the generation and supply of re-
newable energy sources has not been supporte d
under the law. Onl vy recently, in March of 2015, has
Government responded by amending the Electric-

ity Corporation Ordinance (see Section 2.2.3.5).

Although revision of the outdated legislation has
been slow, t he BVI Government has recognised  the
need to encourage developmento  falternative en-

meergy approachesc - To this end, Government has

adopted an Energy Conservation and Renewable
Energy Strategy which se eks to ensure that by 2023
the territory will supply almost half of its energy
needs from renewable so urces (see Section

2.2.4.11).
yds tourism

The Department of Water and Sewerage (DWS)  also
falls under the portfolio of the Ministry of Communi-
cations and Works. Consideration has been given

to a merger of the BVI Electricity Corporation and

the DWS, using a model e stablished in the neigh-
bouring US Virgin Islands where an independent
leody, thef Wakén and Pawker ARteosty, thas doag ,
managed both water and power supplies in the US
territory. However, according to the Ministry, a pro-
posed merger in the BVI is no longer un  der discus-
sion as studies have found it is not a viable financial
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model ( pers. comm ., Anthony McMaster, P erma-
nent Secretary , MCW, 23 May 2014).

Currently 80 percent of the potable water in the BVI

is subsidised by Government through the operation
of de salination plants , the highest such subsidy level
in the Caribbean ( ibid ., Anthony McMaster ). In an
effort to improve the increasingly ina dequate sup-
ply of water in the t erritory, in 2010 the BVI Govern-
ment signed a contract witha UK -based company,
Biwat er, in which Biw ater agreed to provide 2.3 mil-
lion imperial gallons of potable water for the Virgin
Islands and to rehabilitatethet er ri t or y o s
sewerage system.

Biwater fell behind its contractual schedule when it
could not locate water sourc es it had assumed
were available in wells at Paraquita Bay, and the
company needed to pursue an alternative plan to
source water directly from the sea at Paraquita Bay.

In addition to the plant at Paraquita Bay, there is a
Governmentplant at Ba u g h e ry@drsTorBla and
three privately operated desalination plants at Bar
Bay, Cappoonds Bay,
comm ., Devlon Joseph, Department of Water and
Sewerage, 26 February 2015).

The Ministry is also spearheading a Main Street Im -
provement and Hi storic Restoration Project which
focuses ontheter r i t or yl&ity, RoadpTowna
The project is designed to promote the historic im -
portance of Main Street  (Photo 17) and revitalise the
environ ment for business in Road Town through a se-
ries of improv ements to infrastructure and ameni-
ties. A Road Town Development and Management
Com mittee was established at the end of 2013 to
work with the Ministry and consultants, with the in-
tent that when enabling legislation has been en -
acted , the Committee will evolve into a statutory
board to support the Road Town City Manager

2.2.2.9 Development Planning Unit (DPU)

The DPU was created in 1974 under the Ministry of
Finance. The Unit was directed to provide statistical
information, economic analysis and recommen da-
tions to the public sector to facilitate strategic plan-

ning and policy formulation. In 1999, the Unit
drafted a National Integrated Development Plan,

FOUNDATION

Photo 17.
Main Stree t, Road Town, Tortola
(Source : www.bvitourism.com/activity/main

-street).

the first formal attempt at national integrated plan-
ning in the Virgin Islands (see also Section 2.2.4. 3).

The DPU was initially a data collection unit  but as-
sumed a broader development planning function
when reorgani sedin 1974. However,a s aresultofa

a npers. S e &abigep Werision Bng2P12, the planning function of

the DPUhas been separated from its statistical dat a
collection function, reassigning the planning func-

tion to the Ministry of Finance and reconstituting the
DPU asthe Central Statistics Office (CSO) in 2014.

One of C S O prémary responsibilities is the national
census, which is carried out once every ten years.
The timely assemblage of data for the 2010 census
was hampered by human resource constraints and
lack of data automation within the unit, according

to the DPUO®s annuaHOAr epor

At the present time, no statistical data are collected
on numbers of visitors to national parks and other
natural amenities While exit surveys have at-
tempted to compile tourism data , they have fo-
cused on tourism expenditures rather than ameni-
ties visited (pers. comm., Raymond Phillips, DPU Di-
rector, 28 January 2014). A 2012 survey executed
by the Tourist Board did not include data on visita-
tion to national park s or environmental amenities.
Only one question in the survey focused on the en-
vironment , and this was a general question related
to the i nt gercepiioeafteehdronmen-

tal quality and cleanliness of the BVI ( pers. comm .,
Victorene Creque, Product Development Man-
ager, Tourist Board , 5 February 2014) .

43 TORTOLA(BVI) ENVIRONMENTAL PROFE.

ng

t

[o]


http://www.bvitourism.com/activity/main-street
http://www.bvitourism.com/sites/default/files/accommodations/mainst-pi-2.jpg

island resources

FOUNDATION

2.2.3 Environmental Legislation

Every person has the right to an environment that is genera

lly not harmful to his or her health or well  -being

and to have the environment protected, for the benefit of present and future generations, through such

laws as may be enacted by the Legislature including laws to (a) prevent pollution and ecological

degra-

dation; (b) promote conservation; and (c) secure ecologically sustainable development and use of natu-
ral resources while promoting justifiable economic and social development.

A number of BVI legal and regulatory i nstruments
are related to the protection and management  of
the environment. These are outlined in Table 15
along with certain global treaties and regional
agreements that pertain to the BVI. Key national
laws are reviewed in the following sub  -sections
along with pending legislative initiatives related to
the environment.

2.2.3.1 Fisheries Act (1997) and Regulations
(2003)

The purpose of this legislationi s to make provision for
the promotion, management and con servation of
fisheries resources in the t erritory. The Depart ment
of Conservation and Fisheries within the Ministry of
Natural Resourc es and Labour (see Section 2.2.2 .1)
is the principal agency responsible for implementa -
tion of the Act.

The legislation authorises actions with respect to the
conse rvation of fish and protection of the marine
environment. Under the Act, the Minister may  es-
tablish marine protection zones, and, pursuant to
the Act, 14 Fisheries Protected A reas have been de-
clared under the 2003 Regulations

In August 2011, a ruling by the Court of Appeal of
the Eastern Caribbean Supreme Court effectively
invalidated the fisheries protected areas system es -
tablished under the Fisheries Act and the Regula -
tions thereto. In the case of Quorum Island (BVI)
Limited and the Virgin Islands E nvironmental Council
and the Minister of Planning (HCVAP 2009/021), it
was found that protected area s edgtablished under
the Fisheries Regulations (2003) had not been cor -
rectly declared.  Following the ruling, the claimant

in the court case, the Virgin Isl ands Environmental
Council, lamented t hat othe ruling
fidence in legislation for environmental protection in

Virgin Islands Constitution Order , 2007

t he BwhMwdviplatinum.com
See also Chapter 8, Box10.

, 17 August 2011).

Since the ruling, all marine protected areas have
now been correctly gazetted. According to an en-
vironment officer within the MNRL ( pers. comm .,
Tessa Smith-Claxon, 3 February 2014), the problem
occurred because the sites were originally listed in

a Schedule to the Re gulations and then gazetted,
rather than issued as Orders and then gazetted.

Under the Fisheries Act, the Minister also has broad
authority to take measures to prevent, reduce and
control pollution of fishery waters and the marine
environment from any so urce, including measures
to minimise the release of toxic, harmful or noxious
substances from land -based sources.

The Act also authorises the Minister to declare by
Order any type of fish asa Oprotected species , 0
a defined period of time or a specif ic protected
area. Pursuant to this author ity, the Fisheries Regu -
lations prohibit disturbing or interfering with turtle
eggs, turtle nests, and any turtle that is nesting.

In May of 2014, Cabinet approved the Shark Sanc-
tuary Fisheries (Protected Species) Order. It prohib-
its fishing for sharks and rays within territorial waters
as well as the sale and trade of shark and ray spe-
cies.

2.2.3.2 Physical Planning Act (2004)

The Physical Planning Act, No. 15 of 2004 (enacted

in March 2005), provides for the ord erly develop -
ment of land in the territory. The responsible minister

is the minister for physical planning, currently the
Premier, under whose portfolio the Department of

Aayve angdGountysPlagningis assigned (see Section
22.24).
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PLANNING AND
DEVELOPMENT CONTROL

COASTAL RESOURCES

AGRICULTURE

PROTECTED AREAS

WILDLIFE

POLLUTION CONTROL

NATURAL HAZARDS

Table 15.

Physical Planning Act  (2004)
(Regulations currently being drafted )

Fisheries Act (1997)
Fisheries Regulations (2003)

Beach Protection Act  (1985)

Protection of Trees and Conservation
of Soil and Water Ordinance
(1954/1965)

National Parks Act (2006)
National Parks Regulations (2008)

Wild Birds Protection Ordinance  (1954)

Turtles Ordinance (1959)

Protection of Endangered Animals,
Plants, and Articles (Removal and
Possession) Ordinance (1981)

Public Health Ordinance  (1967)

Litter Abatement Act  (1987)
(amended in 2004 and 2009)

Disaster Management Act  (2003)
(updated bill , 2011, pending in the HOA )

FOUNDATION

BVI legal and regulatory instruments related to the environment.

NATIONAL LEGISLATION

See Section 2.2.4.2 for details.

See Section 2.2.4.1 for details.
See Section 2.2.4.1 for details.

The Act requires a permit for dumping on
and removal of material from the foreshore
and removing any natural barriers against
the sea. It is outdated and does not pro-
vide regulations or a policy framework for
beach management.

Authorises designation of protected forest
areas, protected water areas  and
protected trees. Seven protected areas
have been established  under this
Ordinance, all on Tortola .

See Section 2.2.4.3 for details.
See Section 2.2.4.3 for details.

The law protects listed birds, their eggs,
nests, and young throughout the territory.
Bird Sanctuaries Orders in 1959 and 1977
designat ed 20 bird sanctuaries in the
territory, seven of which are located on
cays surrounding Tortola .

The Ordinance protects turtles from being
disturbed or taken during nesting periods
and prohibits the taking of turtle eggs, but
does not address general protection of

habitat for turtle nesting or feeding gr ~ ounds.

This law was enacted to prohibit removal

of listed corals without a license; it does

not address protection of coral reefs in-situ.
Needs updatingt o conform to species
on | UCNG6s Red List
add locally important species.

ato d

Authorises regulations to prevent, abate,

and control environmental pollution. Envi-
ronmental pollution is n ot defined, and reg-
ulations providing environmental s tandards
have not been enacted.

Authorises appointment of litter wardens to
issue warnings and tickets to violators of
the litter law.

Provides legislative authority for disaster
management in the territory.
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NATIONAL POLICY AGREEMENTS

ENVIRONMENTALSUSTAINABILITY St . Georgeds Decl ar at iTherDectafatiorrwas signed pylthe €hief o r

Environmental Sustainability in the OECS
(July 25, 2001)

ENVIRONMENTALSUSTAINABILITY  British Virgin Islands Environment Charter
Signed by UK and BVI Governments
(September 26, 2001)

MARINE ENVIRONMENT Cartagena Convention , commonly
known as the Caribbean Regional Seas
Agreement , came into force in 1986

and was extended to the BVI in 1987

Two protocols adopted under the
Convention define further obligations of
the Contracting Parties:

1) Protocol Concerning Specially
Protected Areas and Wildlife
(commonly known as  SPAW)

2) Protocol Concerning Pollution from
Land-based Sources and Activities
(commonly known as  LBS Protocol)

BIODIVERSITY Convention on Biological Diversity ~ (1992),
extended to the BVI in 1994

WETLANDS Convention on Wet lands of International
Importance especially for Waterfow!
Habitat (1971), also known as Ramsar

REGIONALTREATIES

Minister, on behalf of the Government, in
2001. The document contains 21 Principles
and recognises, among other things, the
need for an integrated ~ approach to
managing land and marine areas asa
single unit. (See also Section 2.2.4.1.)

Guiding principles for the UK and BVI
Gove rnments, and commitments by both
government s(Section 2.2.4.2).

The Convention encourages Contracting
Parties to undertake agreements and
protocols for the protection of the  marine
environment in the region.

Creates a general obligationto pr  otect,
preserve and manage threatened or
endangered species of flora and fauna in

a sustainable way. Requires Parties to take
actions to prevent species from becoming
endangered or threatened.

0 L a sbaked sources and activites 6 ar
defined to include pollution from coastal
disposal or discharges emanating from
coastal establishments and out  fall
structures. Parties to the Convention have

a general obligation to prevent, reduce

and control pollution from land  -based
sources and activities using the best

practical means and in accordance with
capabilities.

The Convention contains a series of far -
reaching obligations related to the
conservation of biological diversity and the
sustainable use of its components

This international Convention was extended

to the BVI in 1999 with the acceptance

bythe Ramsar Secretariat
application to list the Western Salt Ponds of
Anegada as a owetl and
importance especially for waterfowl .0

One of the obligations triggered by

the Convent ion is that the BVI promote wise
use of all wetlands within the t  erritory.

e

GLOBAL TREATIES

of

o f
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MIGRATORY SPECIES Convention on Migratory

LAW OF THE SEA
of the Sea (1982)

Convention came into force in 1994,
was ratified by the UK an d extended

to the BVI in 1997

TRADE IN ENDANGEREBPECIES Convention on Internati

and Flora (CITES)

Convention entered into force i

Extended to BVIin 1976

Species (1983),
also known as the Bonn Convention ,
extended to the BVI in 1985

United Nations Convention on the Law

onal Trade in
Endangered Species of Wild Fauna

The Parties to the Convention acknowledge
the importance of migratory species being
conserved and the need to take action to
avoid any migratory species becoming
endangered.

Part XII of the Convention ( O Pr ot ect i
Preservation of the Ma
sets out a fundamental obligation for the
BVIto protect and preserve its marine
environment, and to  take all measures
necessary to prevent, reduce, and control
pollution of the marine  environment from

any source.

An international agreement to protect
endangered species from exploitation due
to trade. The Convention requires national
legislation as it is not self-executing . The

B V | Péogection of Endangered Animals,
Plants, and Articles Ordinance is outdated
and does not fully comply as CITES legisla -
tion. The BVI is currently developing new
legislation on trade in endangered species
to comply with CITES.

n 1975

The Act calls for the establishment of a statutory
body, the Planning Authority. This body has the ulti-
mate authority to approve development projects
with the exception of tourism projects valued at
over ten million doll ar s, in which
decision shall prevail.

The Physical Planning Act governs the environmen -
tal impact a ssessment (EIA) process for develop -
ment activities in the t erritory. Schedule 3 outlines
the circumstances that will require an EIA, an  d, pur -
suant to the Act, the DTCP has designed an Environ -
mental Screening Form to be submitted with devel -
opment applications. The form requires sufficient in -
formation for the department to determine if an EIA

will be required and, if so, what level of ElAis neces-
sary. A Hazard Vulnerability Assessment is also re -
quired.  Additionally, the department has devel-
oped a matrix outlining the development applica-

tion process with step -by-step procedures and a
timeline.

At present, no Regulations to the Act have been is -
sued, although these uniform controls and regula -
tory procedures are necessary to guide all parties f
public and private fi when taking action under the

c a s eimpiadt assesarnemts, thé regulatien of land sub

Act. In 2011, Government committed to strength -
ening the Act by introducing requisite regulat ions to
replace the Land Development Control Guidelines
(1972) and to address procedures for environmental
-divi -
sion, and the preservation of buildings and other im -
portant sites. An initial contract for draf  ting regula-
tions was issued in 2012 with funding provided by
the Department of Disaster Management. At this
writing, it is anticipated that complete draft Regula-

tions will be ready in the near -term for consideration
by Government.

One area that needsto b e reinforced in the Regu -
lations is the applicability of the EIA requirement for
government -sponsored projects as well as those in
the private sector. The Act binds the Crown and
therefore, intrinsically, all development activity f

whether public or private i is subject to the samere -
quirements.

Like most small places, the BVI cannot afford the
consequences and costs associated with inoppor -
tune planning decisions and the failure to assert
sound development control. It can be argued that
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the importance o f planning decisions is inversely re - making the BVI the first Caribbean territory to estab-
|l ated t o a chopdnmatily bpcduse teereise lish a policy and financing framework for addressing
so little margin for error (Towle, 1991). This is why the the causes and impacts of climate change.

promulgation and timely implementation of Regu -
|l ations to the BVI&ds Physi c dhe AR talsfontiheresablishenent dia TeustEundto i ¢ a |

to full and effective execution of the Act. raise annual funds through a variety of internal fees
and taxes and external funding sources. The Board
2.2.3.3 National Parks Act (2006) and of Trustees of the Trust Fund will be responsible for
Regulations (2008) managing the funds and for awarding grants,

guided by recommendations from a Review Com-
The BVI &ds new NattandoRegulationP a r kmitteeAand based on priorities set by the Climate

provide a forward -looking framework for pro tected Change Committee (see Section 2.2.4.9).

area managementin the  territory. The new legisla -

tion up dated the original National Parks Act of 1961, While in draft form, the  Act was the subject of a se-

which established the National Parks Trust as a stat - ries of stakeholder consultations both within and ex-

utory body to manage parks and protected are as ternal to Government. Major issues arising ~ were fo-

in the BVI (see Section 2.2.2 .2). cused on revenue sources, particularly the imposi-
tion of new taxes and fees (some of which will fall

The legislation in corporates modern concepts of on visitors to the BVI), and on the level of govern-

protected area management, includ ing an inter - ment involvement in the management of the Trust

nationally rec ognised system of categories for des- Fund. Steps are being taken to ensure broad non -

ignating protected areas  (see Chapter 8, Table 46). government participation in the management of

The Act also incorporates provisions of international the Trust Fund (pers. comm ., Tessa Smith-Claxton,

conventions to which the BVI is a party, such as the Environment Officer, MNRL, 20 May 201 4).

Convention on Biological Di  versity (see Table 15).
When the Trust Fund Act is fully implemented, the

The Act strengthens enforcement provisions and BVI will find itself considerably ahead of many small
updates penalties. It also promotes environmental island developing states in  providing a mechanism
assessments of proposed development activities to fund and address the impacts of climate
that occur outside designated parks but may im- change, according to officials from the Caribbean
pact the parks, especially in areas adjac entto a Commu nity Climate Change Centre ( www.bvibea-
protectedarea,so -cal |l ed oObuffer zonmmscord ,8May2014).

The Act also includes provision for the manage ment

of historical sites by the NPT, provides guidance on 2.2.3.5 BVI Electricity Corporation ~ Ordinance

management planning for protected areas, and Amendment (2015)

specifically requires the preparation of a protected

areas system plan, which was prepared by the Trust Recognising the BVI&s dependency

in 2007 and approved by Cabinet in 2008 (see Sec- fossil fuels’2with primarily diesel and gasolin e sup-
tion 2.2.4.6) plying approximately 99 percent of total energy

needs %2 in mid -2013 Government reported that it

was drafting new energy legislation that would
2.2.3.4 Climate Change Trust Fund Act  (2015) open the BVI to renewable energy sources for the

first time in its history. ~Without a legislative change,

As part of implementation 0 EV| EUEin%SSéS gnrd Fegioterﬁsr Wa\pesnotgé én 'Q@ettoe

Change Adaptation Policy (see Section 2.24.9) take advantage of contemporary alternative en-

Government drafteq legislation f_or a Climate ergy sources, and the monopoly enjoyed by the BVI
Change Trust Fund in 2014 to provide a framework Electricity Corporation as the sole source of energy

for funding activities that confront the impacts of cli- in the territory has remain unchanged  since the

mate change. The bill was enacted in March 2015 ' 1970s. For several decades, BVislanders have been
able to implement renewable energy strategies
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such as the use of solar water heaters or LED lighting,
but the use of solar or other alternative energy
sources could not be employed as a power source.

The March 2015 amendment to the Electricity Cor-
poration Ordinance now allows individuals and
companies to generate energy from nine desig-
nated sources: wind, solar, hydro, biomass, bio -fuel,
landfill gas, sewage gas, geothermal energy, and
ocean energy Prior to the am endment , only the
BVIEC was authorised to produce energy for the ter-
ritoryds electrical grid.
generating power with renewable energy, will be

able to sell their excess energy back to the BVIEC.

2.2.3.6 Environmental Management and
Conservation of Biodiversity Bill

Since early in this century, Government has consid-
ered a more comprehensive approach to environ-
mental protection an  d management. In 2008, and
arising in part from the
that its Overseas Territories were not in compliance
with the provisions of CITES (see Table 15), the BVI
Law Reform Commission drafted a framework for
envi ronmental management in the BVI. The Com-
mi ssi onds r Enpironmental Managemend
and Conservation of Biodiversity Refor m) was sub-
mitted to Cabinet , but no further action was taken.

A proposed new law, also drafted in 2008, intended
to bring together many public sector environmental
responsibilities i particularly those identified with the
DCF and the NPT @ under a single new manage-
ment authority , tentatively called the Environmental
Management Trust (EMT) . This agency would have
replace d both the De partment of Conservation
and Fisheries and the National Parks Trust.

Moreover, the current Chief Conservation and Fish -
eries Officer would become the first director of Con -
servation and Fisheries within the Environmental
Management Trust, and the current director of the
National Parks Trust would become the first Director

of National Parks within the EMT, while the current
board of the NPT would become the first board of

the EMT. The provisions of the Fisheries Actand Reg -
ulations and the National Parks Act and Regulations
were to be retained.

FOUNDATION

However, more recent thinking within Government
preclude sthe management structure pro  posed in
2008, primarily because of the human resource dif-
ficulties inherent in the merging of an independent
statutory body (the NPT) with a line department of

the central government (the DCF) (  pers. comm .,
Ronald Smith Berkeley, Permanent Secretary, MNRL
6 February 2014).

The 2008 draft legislation called for the territory to
deal more effectively with the conservation of bio-
dideosity ,as welliags BVhobligadionscunder snultitaeerals
environmen tal agree ments (see Table 15). The use
of Obiodi vebbsl I §ivds sbnmewHatbmis-
leading for the Environmental Management and
Conservation of Biodiversity Bill, 2008 addressed a
wide range of environmental management and
environmental protection issues, including pollution
control and coastal zone managemen  t.

The need for a comprehensive change in the way
the B VI éngironment is managed %:as first envi-

U Ksion%&’i?{ fOéSq/ere%rﬂe?ggds in %(ﬂznébl%,ra'ﬂd Gov-

ernment is once more drafting legislation to enable
holistic environmental management in the territory

At this writing, Government anticipates completing
draft legislation by mid-2015. Funding for the re-
drafting is being provided under the Global Climate
Change Alliance (GCCA) Project on Climate
Change Adaptation and Sustainable Land Man-
agement in the Eastern Car ibbean ( pers. comm .,
Angela Burnett Penn, Environment Officer, DCF, 19
March 2015) .

2.2.3.7 Other Legislative Initiatives

Although important legal tools for environmental
management have been established in the BVI,
many challenges remain . For example:

i The Physical Planning Act requires regula-
tions, which are now being drafted; until
these are approved and implemented ,
much of the law will operate as legislated
guidelines rather than as enforceable
policy.

1 The area of pollution control needs to be
strengthened, particularly critical given
t he Bapid aced development and
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geographical and geological challenges 1 No comprehensive policy, authority, or le-
for pollution control . gal framework exists for the manag ement

S . of the coastal zone.
1 There is limited legal au thority for protect -

ing wildlife, critical ecosystems or habitat s Many of these gaps in the legislative framework
outside of formally protect ed areas. may well be addressed in forthcoming environmen-
tal management legislation (Section 2.2.3.6).

2.2.4 Environmental Policy

In addition to the units of Government tasked with other things, recognise the need for an integrated

primary environmental responsibilities and the legal approach to managing land and ma rine areas as

framework comprisingthet er r i t or y 6 srore x t asingle win v i

mental legislation, a number of national policy

agreements and planning  documents are availa - The St. Georgeds Declaration also
ble to strengthen the objectives of environmental

. o (1) The Rio Declaration on Environment and
protection and resource sustainability.

Development, adopted at the UN Con -

Primary among these are the following, which are ference on Environment and Develop -
reviewed in more detail in the sections that follow: ment in Rio de Janeiro in June of 1992.
1 ST GEORGHS DECLARATION OF PRICIPLES FOR (2) Thede cisions in the Barbados Declara tion

adopted at the UN Global Confer ence

on the Sustainable Development of Small
2. BRITISH VIRGIN ISLANS ENVIRONMENT CHAR- Island Developing States held in Barbados

TER in 1994.
3. NATIONAL INTEGRATEDEVELOPMENT PLAN

ENVIRONMENTAL SUSTHNABILITY IN THEDOECS

By virtue of the BVI Government havin g signed the
4. NATIONAL ENVIRONMENRL ACTION PLAN St . Ge ®ectpratidrs the t erritory is also bound

5. NATIONAL PHYSICAL DEELOPMENT PLAN by the princ iples stated therein.

6. PROTECTED AREAS SYB7TPLAN " . ,
2.2.4.2 British Virgin Islands Environment

7. NATIONAL TOURISM DEZLOPMENT STRATEGY Charter

8. COMPREHENSIVE DISAER MANAGEMENT ) . )
A second policy agreement  fi the BVI Environment

POLICY ~ . .
oLic Charter i was signed in 2001 by the BVI Govern ment
9. CLIMATE CHANGE ADAPRTION POLICY and the UK Government a  nd provides guiding prin-
10. BEACH MANAGEMENT FRAMEWORK ciples in the area of the environment. It is a docu-

ment that denotes the shared environmental re-

11. ENERGY CONSERVATIOMND RENEWABLE EN- A
sponsibilities of the two governments.

ERGY STRATEGY
12. SOLID WASTE MANAGEMET STRATEGY Ten principles are set out in the Environment Charter
and have been agreed to by the UK and BVI Gov-

13. CARIBBEAN CHALLENGHNITIATIVE ernments, including:

oﬂn To use the nat ural resources of the BVI
wisely, being fair to present and future

On 25 July, 2001, the BVI Chief Minister signed the St. generations (#2).

Geor g e .6. s- Decl aratio .n ofenPr i n c."i Rd ﬁe?nifyf Avironthehtdi ioﬁp8rfﬂmities,

tal Sustainability in the OECS (OECS, revised 2006). costs and risks in all policies and strate  gies
This document contains 21 Principles which, among #3).

2241 St . Georgeds Decl arati
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We do not know the extent to which the Environ -

ment Charter “2to which the two Governments

have committed Y2has be en actively consulted in

executing policy or legislation or other environmen-

tal decisions in the BVI. We do know , however , that

in a 2010 case from the Eastern Caribbean Supreme

Court (Web ster et al v. Attorney General [ Anguilla ]

and Dolphin Discovery f ), the Court found that the

commitments included in the Environment Charter

are legal obligations. As more recently stated by

the Ombudsman for Bermuda, 0é the
stitutes Gover nmentheppblicdhascy €é [ and
alegitimate %zlegal %2 expectation that Government

will implement Eilhatheromords, tipeo! i cy . 6
Environment Charter has been found to  constitute

a binding agreementin  the UK Overseas Territories.

1 To aim for solutions that will benefit both
the environment and development (#5).

1 To safeguard and restore native species,
habitats and landscape features, and
control or eradicate invasive species (#7).

1 To encourage activities an dtechnolo gies
that will benefit the environment (#8).

1 To control pollution, with the polluter pay-
ing for prevention or remedies (#9).

Additionally, the BVI Government has committed to
eleven specifi ¢ actions under the Charter, in  clud-
ing:
1 To ensure the protection and restoration

of key habitats, species and landscape

features through legislation and appro pri-

ate management structures and mecha-

nisms (#2).

Nevertheless, it has been over a decade since the
Charter was signed by the BVI and the UK , and in
the interim, according to former BVI Governor W.
Boyd McCleary, the Charter may no longer be the

To ensure that environmental considera - ) S .
1 primary document for coordinating UK/BVI environ -

tions are integrated within social and
economic planning processes (#3).

To ensure that environmental impact as -
sessments are undertaken beforeap  prov-
ing major proje cts (#4).

To commit to open and consultative de-
cision-making on developments and
plans which may affect the environment,
and to ensure that environmental im  pact
assessments include consultation with
stakeholders (#5).

To implement effectively obligations un-
der the Multilateral Environmental Agree -
ments already extended to the British Vir-
gin Islands (#6).

To review the range, quality and availa -
bility of baseline data for natural re -
sources and biodiversity (#7).

To ensure that legislation and policies re -
flect the principle that the polluter should

pay for prevention or remedies and es -
tablish effective monitoring and enforce -
ment mechanisms (#8).

mental action ( pers. comm ., 29 January 2014). Ra-
ther, the Governor anticipates that Communiqués
from the Overseas Territories Joint Ministerial Council
will provide more up to date guidance, although it
is noted that the Communiqué of 26 November
2013, which focused in part on green energy and

the environment di d al so reaf fi
commitment t o implementing the Environment
Charters . According to Governor McCleary, t he en-
vironment chapter in the 2012 Overseas Territo  ries
White Paper (UK FCO, 2012) will also be utilised as a
primar y document for coopera  tion between the UK
and the OTs.

Of even mo re importance perhaps is an Environ-
mental Audit Committee Report from the House of
Commons (dated 8 January 2014) , which found
that the United Kingdom needed to do more to pro -
tect the biodiversity of its Overseas Territories. Glar -
ingly, the 16 Members of Parliament who comprise
the Committee stated t hat t he
prepared to exercise hard and soft power in relation
to financial matters in the UKOTSs, but it is apparently
not prepared to exercise those powers to protect

UK Gover nment

! http://www.danielbrantley.com/file s/DD%20caribbean%?20judgment.pdf

& http://lwww.ombudsman.bm/images/pdfs/press_releases/Press%20Release%20May%202013%20UK%20Environ%20 Charter.pdf
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biodiversity and to pro mote environmental sustain - would be updated  every five years . While the NIDP
abilityd (UK House of Co mmo nwasappdvedby Gavernment, it was never fully ex-
ecuted; and because there were no reporting re -
Furthermore, the report found that while the Envi- quirements by the departments and agencies of
ronment Charters were a key development result- government, it became impossible to know what
ingfroma 1999 White Paper defigdgBsgwdsBefhg halidifimgleféntation ( pers.
tionship with its OTs, a subsequent White  Paper in comm ., DPU Director Raymond Phillips, meeting
June 2012 (UK CFO, 2012) missed an opportunity to with Judith Towle, 28 January 2014).
include policy detail on the environment of the OTs.
This despite the fact that the UK had failed to ensure In the intervening years, successive governments
accurate monitoring of biodiversity in the Overseas have not followed up the longer -term, more strate-
Territories or to effectively includ e OTs in reporting gic approach to development planning that was
under the Conventi on on Biological Diversity (CBD)E represented by the NIDP . Instead , shorter-term de-
in the 13 years between the two White Papers. Itis velopment strategies linked to shorter -term budget-
estimated that the OTs contain approximately 90 ing cycles have been adopted . These, in part , re-
percentof allof t h ebiodivErsitg. flect political manifestos  that are not necessarily fo-
cused on longer -term, integrated national plan-
The Audit Committee report calls on the UK to fulfill ning. It is noted that national development p lan-
its core environmental obligations to the UN under ning as a function of government has recently been
the CBD o0in order to maint aingved fron thd DevelBgmBn? Bldnrfing Brit to thg P U
tation as an environmentally responsible nation Ministry of Finance and the DPU has been refash-
state. 6 Presumably, many ofinddh&a elrbl SRIBRSGNA t (se@ BlSo Section
contained within this report will constitute a frame - 2.2.2.9).

work for the ongoing environmental responsibilities

of both the UK and the BVI Governments. ) ) )
2.2.4.4 National Environmental Action Plan

(NEAP)

2.2.4.3 Nation al Integrated Development

Plan, 1999-2003 (NIDP) The BVI developed a National Environmental Action

Plan (NEAP) in 2004 as an attempt to provide a ra-

The National Integrated Development Strategy tional framework withi n which the environment of
(NIDS) was adopt ed by Government to promote the territory could be managed in a responsible
the sustainable development of thet  erritory; it cov- and sustainable manner (DCF, et al., 2004). The
ered the five -year period from 1999 -2003. The Na- Plan was the product of a collaboration of a num-
tional Integrated Development Plan (NIDP) was a ber of government agencies and others external to
major output of the NIDS and was  prepared by the the public sector, coordinated by the Department
Development Plan ning Unit (DPU) of Government in of Conservation and Fisheries with the technical
1999. Since the BVI does not have a national devel- support of the Department of Town and Country
opment plan, the NIDP provides many of the ele- Planning and two ¢ onsulting companies.

ments of such a planning instrument. It represents
the first formal attempt at national integrated plan-
ning for the Virgin Islands.

The process was funded by the UK Foreign and
Commonwealth Office (Department for Interna

tional Development) and was prepared fi accord -

Although it prepared the NIDP, the DP U hadno co - ing to the Piliandspanut hamd
ordinating role in implementation, and i ndividual the National Physical Development Plan and Na -
ministries and departments  were responsible for im - tion al Integrated Development Strategy, in order to
plementing the strategies incorporated in the re-
port. Iltwasto have beena o0l i vi ng document o6 that
& When the CBD was ratified by the UK in 1994, ratification was extended to three UKOTS, including the British Virgin Islands. Since that time,

no UKOT has completed the necessary preparations to join the CBD, including the British Virgin Isl ands (UK House of Commons, 2014).
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ensure the i ntegration of environmental con  cernsin
the national development planning process.
The NEAP was not approved by Cabinet, and its ob-

jectives and recommendations exist now primarily
as a guide and p lanning tool for environmental ac-
tion. Since there has been no formal implementa-
tion or follow -up, as time passes and particularly as
the Climate Change Adaptation Policy moves to

the forefront (see Section 2.2.4.9), the decade -old
NEAP is likely to be le ss and less relevant.

2.2.4.5 National Physical Development Plan
(NPDP)

National physical development planning has long
been a responsibility of the Department of Town
and Cou ntry Planning. Over time, the D epartment
has prepared several National Physical Develop-
ment Plans (NPDPs) to guide land use planning  and
development control in thet  erritory.

The most recent drafts were prepared by DTCP in
1996 and 2006. Although no plan has beenf ormally
adopted by Government to date , the NPDP is used
as a framew ork for area development planning by

the department and a guide for development con-

trol deci sion-making in the t erritory.

In mid -2013, Gove rnment announced its intention to
prepare anew National Physical Development Plan
toguidethet er r i t or y arentdnsél 2080 .oThe
Plan is to be completed under the direction of Town

and Country Planning , with a projected completion
date in 2015. The D epartment will not increase in -
house staff to take on this major assignment but will
award a consultancy  for ext ernal planners to under -
take the work, assisted by a technical advisory com-
mittee comprised of representatives from across
government agencies. Oversight monitoring and
guidance will be provided by a public -private sec-
tor steering committee ( pers. comm ., Gregory
Adams, Chief Physical Planner , 4 February 2014).

The new NPDP will build on the earlier 2006 effort,
which means that a baseline of information is al -
ready available. The Plan will be policy -oriented,
comprising a series of planning scenarios tha t re-
flect a good deal of fluidity and are dependent on
circumstances that evolve over the 15  -year life of

FOUNDATION

the Plan ( pers. comm ., Dylan Penn, Deputy Director,
DTCP, 21 May 2014).

The Chief Physical Planner stated in November of
2014 that the BVI confronts two primary planning
challenges: the lack of a comprehensive land use

plan and illegal development throughout the terri-
tory. As a result, planning decisions continue to be
made on an ad hoc basis or based on traditional
land use patterns (Gregory Adams q  uoted in Gov-
ernment press release, 3 November 2014).

2.2.4.6 Protected Areas System Plan,
2007-2017

The Protected Areas System Plan 2007 -2017 was ap-
proved by Cabinet in 2008 and integrates in one
plan all protected areas in the BVI, regardless of
whether such areas are a part of the national park
system. As such, the Plan provides an overall policy
framew ork for the development and man agement
of protected areas and sites in the Virgin Islands.
(See also Section 8.2.4(1), Chapter 8.)

The first System Plan was prepared in 1981 with the
assistance of the Eastern Caribbean Natural Areas
Management Programme (ECNAMP); it was subse-
quently revised in 1986. The current System Plan
(Gardner, et al ., 2008) was prepared by the NPT in
2007 with the assistance of Is land Resources Foun-
dation under a grant from Laurance S. Rockefeller

for the Sandy Cay Devel opment Programme. Itwas
approved by Cabinet in 2008.

The National Parks Trust is responsible for preparing
and updating the System Plan as per the provisions

of the National Parks Act (2006). The current System
Plan includ es, among other things, a state ment of
priorities for protected areas management during

the ten -year period covered by the Plan and a pro-
cess for evaluating progress in the development of
the pr otected areas system.

2.2.4.7 National Tourism Development
Strategy, 1996 -2005

With an opening reference
has come of age in

Development Strategy , 1996-2005 (prepared by
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Coopers & Lybrand Consulting  in 1996) identified fortheter ri tory. As sucbtrategyhe depar
five guiding principles up o rforthérmaodyenert ef digastdrsohas evoivedifrom f o r
tourism development would be built. The first of one principally concerned with guiding govern-
these is Othe environment ,hb 6 mertiegpdnses ta eventsitobnerbgsedion disadtee
strategy, is essential in order: risk reduction through greater attention to mitiga-
tion, preparedness and rec  overy.

é to develop and manage the tourism sector i n

harmony with the physical environment and in ac- Development of an  updated CDM  strategy began

cordance with the principles of the carry  ing ca- in 2013, and followed on CDMs prepared for 2003 -

pacity of the environment. 2008 and 2009 -2013. The 2014-2018 Comprehensive

Disaster Management Strategy and Programme
Framework (DDM, 2014) has now been approved

a th Cabinet. It seeks to further in stitution alise an in-
tegrated ap proach to disaster management in the
BVl and out lines how a compr ehensive, all -hazards,
all-agen cies approach will be applied in the
BVI2 within Government, the private sector, com-

The statement recognises the dependency of the

BVI tourism sector on the well -being and healthy
stateofthet er r i t or y 0 sribptds el nat arhl
environment. The strategy states unequivocally
that the environment is the single most important el-
ement of the BVI Tourism Development  Strategy .

Additionally, the tourism strategy identifies the need munities, and non -governmental and voluntary or-
for comprehensive development pla  nning to en- ganisati ons.
sure sustainable tourism de- ) _
velopment. But w hether [ \ With the updating of the
. . In 1961, at th tof the D t -
tourism planning and na- n 1961, at the reques o' e tlapuyGoverno.r,. CDM Strategy and Pro
i Rowan Roy and Arthur Swain met with the USVI Civil gramming Eramework. the
tional development plan- Defense to discuss BVI/USVI emergency communi- ) o |, |
ning are sufficiently coordi- cations and related disaster preparedness issues. next step in territorial plan-
nated and harmonised is This resulted in the installation of an Amateur Radio ning for disaster manage-

. . Station in the Telecommunications Centre and daily ment is enactment of a
not always evident in ac- schedules were established with radio  operators in new Act to revise and Uup-
tual implementation. St. Thomas. This was the real dawning of ) P

Disaster Preparedness in the British Virgin Islands . date the 2003 Disaster Man-
The National Tourism Devel- % From Arthur Swain, age ment Act . A Disaster
opment Strategy identif ies 40 Years of BVI Telecommunications Management Bill is cur-
four 0zonesbod f &\ rently before the House of
tourism planning and ranks Assembly .

environmental carrying capacity for each zone. It

suggests that this kind of assessment and ranking 2.2.4.9 Climate Change Adaptation Policy

should be incorporated in national physical devel- (CCAP)

opment planning, as carried out by Town and

Count ry Planning, and should also be taken into From 2007-2012, the BVI Government supported a

consideration in development control decision climate change initiative under a project enti tled

making. Enhancing Capacity for Adaptation to Cli mate
Change in the Caribbean UK Overseas Terrtories

A new National Tourism Development Strategy is (ECACC). The project was funded by the UK De-

currently being prepared b ypartménefor Rterfafibha Dedefopmeht dndl rhad-

(the Premier serves as Minister of Tourism). aged by the Caribbean Community Cli  mate

Change Centre headquartered in Belize.
2.2.4.8 Comprehen sive Disaster Management

(CDM) Strategy and Programme ECACC funding was provided for the following ac-
Framework , 2014-2018 tivities (pers. comm ., Ang ela Burnett Penn, Envi ron-
ment Officer for Climate Change, DCF, 7 February
The BVI Government, through its Department of Dis- 2012):

aster Management (DDM), has adopted a Com-
prehensive Disaster Mana gement (CDM)ap proach
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1 Establishing a long -term institutional mechanism
in the BVI to address climate change;

7 implementing climate change educa tional ac-
tivities;

1 establishing ecosystem and climate  monitoring ;

1 carrying out vulnerability and capacity assess-
ments; and

1 preparing a climate change  adaptation policy

paper for the British Virgin Islands.

A Virgin Islands Climate Change Green Paper was
prepared in 2010 (Burnett Penn, 2010), which was
further developed into a draft Cli  mate Change Ad-
aptation Policy (CCAP) in 2011. Following extensive
public consult ations, the policy paper was ap-
proved by an inter -departmental Climate Change
Committee in 2011, and approved by Cabinet in
2012 under title of The Virgin Islands Climate
Change Adaptation Policy: Achieving Low -Car-
bon, Climate -Resilient Development (DCF, 2012).

While the Virgin Islands is not a large contributor to
climate change (e.g., on a global scale, the t erri-
toryds
verse effects of climate change on the BVI and
other small ocea nic islands will likely be wide spread
and felt more acutely than in larger continental
countries that are more responsible for human -in-
duced gl obal

gr eenhousae sqals theeathi s s

war mi ng.mate Thaege B V | apds Lalpouri who
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Adaptation Policy is designed to ensure that the lo-

cal impacts of climate change are minimised and
that climate change adapta tion is fully integrated
into all levels and sectors of territorial planning and
policies.

The Policy reviews existing and potential impacts of
climate change, many of which are significant for

t he BVI 0 slependentre¢olsomy. The Policy
also commits the Virgin Islands to specific adapta-

tion actions (interventions) to minimise the im  pacts
of climate change inthe t  erritory, with many of the
actions to be undertaken with  in a short time frame .

The Government has also committed to establishing

a Climate Change Trust Fund to support implemen-
tation of the Climate Change Adaptation  Policy.
The Climate Change Trust Fund Act was drafted in
2014 and approved in early 2015 (see Section
2.2.3.4). The Fund will be administered by a n inde-
pendent Board of Trustees (Figure 7) charged with
mobilising revenues from a variety of possible local

and external sources, which mightinclude a carbon
levy on hotel and yacht tourists.
implamentation of the Climate Change Adapta-

tion Policy has been vested with a National Climate
Change Committee (NCCC), comprised of multiple
government agencies and chaired by the Perma-
nent Secretary in the Ministry of Natural Re sources
is also the National Climate

Climate Change
TRUST FUND

Climate Change
ADAPTATION

POLCY

Review
Committee

1 1

CEO

1

advise on

Board of Trustees

Secretariat

e

Figure 7.

Governance structure

for implementing the B

(source: Ministry of Natural Resources and Labour).
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Change Focal Point. The PS in the Pr eeaches desnovDfiséd irc the BVI have not pro-

is the co -chair. There is significant overlap between duced balancing change s in how beaches are
the membership of the Climate Change Commit- managed and protected.

tee and the membership of the pre  -existing Plan-

ning Authority and Technical Review Committee, Under the leadership of the Department of Conser-
which, together, are  responsible for the review and vation and Fisheries, an initiative to review beach
appr oval of all development applica  tions (see Sec- management policy and legislation in the Virgin Is-
tion 2.2.2.4 above). As such, the op portunity to in- lands was initiated in late 2011. The emerging
tegrat e climate change adapta  tion measures as framework (Gore, 2013a and b) is ntended to pro-
part of the planning process  will be strengthened . vide background and direction for a fresh look at

beach management issuesinthet erritory.
The BVI continues to participate in a number of re-

gional climate change projects as a part of the ter- As part of the current initiative, Government will be

ri t cstrategy $o implementits CCAP. The most re- considering the following: a beach policy to pro -
cent such involvement has been in the Global Cli- vide a more comprehensive approach to beach

mat e Change Alliance (GCCA) project on Climate ma nagement and protection; beach legislation to
Change Adaptation (CCA ) and Sustainable Land replace the outdated Beach Protection Ordinance
Management (SLM) in the Eastern Caribbean, of 1985; and a beach management framework to
which is managed by the Organisation of Eastern address issues such as beach carrying capacity,
Caribbean States with funding from the European marine zoning, beachfront zoning, beach vendor li-
Union. censing standards, a nd other related issues.

The BVI &s cadf the mgioeah project was Although not finalised or formally approved, Gov -
launched in June of 2014. The project aims to im- ermnment ha salso drafted a management plan and
prove land management in OECS member states national policy for ~ wetlands , encompassing salt
and strengthen the resilien dds andmangrove Leopysiems OTRR 2QPP)a |
resources to the impact of climate change. Im- Current thinking within Government is that a com-
portantly, the project will result  in the implementa- prehensive Natural Resource and Ecosystem Man-
tion of at least one pilot climate change adaptation agement Policy , including coverage on beaches,
project in each participating state as well as initia- wetlands and other ecosystems,  will be developed
tives to strengthen the policy and institutional envi- to support forthcoming comprehensive environ-
ronment for sustainable land management. mental management legislation (pers. comm .,

Angela Burnett Penn, Environment Officer, DCF, 19
For S 0 me countries, ffidereex- O E QV@ts2016)C CA o
plained when visiting the BVI in 2014, SLM might
mean rewriting development laws, while for others
it might mean setting aside protected areas ( BVI
Beacon , 5 June 2014). The programme will also fo-

2.2.4.11 Energy Conservation and Renewable
Energy Strategy

cus on education, which will be directed in the BV I In 2013, Government developed a new energy
by the Ministry of Natural Resources under its cli- strategy aimed at enhancing energy conservation,
mate change awareness campaign. promoting rene wable energy, and reducing the

territ or ydérse oth enpoeted fossil fuels.  The

Strategy represents a commitment by Government

to ensure that within ten years, by 2023, 30 percent

Gore (2012a) points out that the period between oftheterri toryds energy wil/|l be pro
the advent of tourisminthe  early 196 Os and the pre - newable energy sources.

sent witnessed a paradigm shiftfr  om preserving nat-
ural resources for local subsistence to exploiting nat-
ural resources for economic gain. Beaches are no
exception to this shift; yet, the changes in how

2.2.4.10 Beach Management Framework

To strengthen that commitment, the BVI sign ed a
pact with other Caribbean countries in February of
2014 to explore alternative forms of renewable en-
ergy and to demonstrate renewable solutions in
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their schools, hospitals, public transport, and tourism
industries. The pact grew out of a meeting of C ar-
ibbean political and business leaders who had
gatheredintheBVI atSi r Ri chard
owned Mosquito Island. Signatories agreed to work

wi th Br ans on @wup,nhen garborf War
Room, in transitioning to clean energy and in be-
comng as O0carbon
lands Daily News , 7 February 2014; www.carib-
bean360.com 7 February 2014).

Four primary programme elements support the ter-
ritor y 0Sratégyn emhilg he amended Elect ric-
ity Corporation Act (see Section 2.2.3.5 ) represents
the legislative component of the Energy Strategy .
The four supporting programme elements are  (see
www.bviplatinum.com , 4 December 2013) :

1. Energy conservation

2. Energy generation using alternative
energy elements.

Energy efficiency .
4. Recycling.

Wind -derived energy sources based on the island of
Anegada aret he primary focus
renewable energy thrust ( pers. comm ., Anthony
McMaster, Permanent Se cretary, MCW, 23 May
2014), although the t erritory is also considering solar
energy, energy from waste, and energy derived
from wave or sea currents.

2.2.4.12 Solid Waste Management Strategy

In 2013 the Trinidadian firm of Egarr & Associates was
engaged by the BVI Government to produce a
comprehensive Solid Waste Management S  trategy
for the territory. In 2014, the resulting report was ta-
bled in the House of Assembly, thereby making it a
public document.

The Srategy recommends several proposed ac-
tions, inc luding (see also Section 7.1.2.5, Chapter 7)

1 Afacility for waste recycling and reuse.

1 More c omposting in the community.

"' The BVIGs

itats is at least 30 percent .

neut r &irgih Isa s
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1 A public education programme.

1 Alegislative framework.

Br ans o o6 kurthersiudy fot wagdtey -to -energy strategies.

The report also recommends the cr  eation of a new
statutory body, the Solid Waste Management Au-
tqs)rgys 0 pvErpeg wa§te facilities and improve col-
lection, storage and disposal of waste, particularly
through cost -recovery method s (e.g., fees like an
environmental levy, household levy | tipp ing fee and
other revenue -generating measures) . The Authority
would supervise the development of new landfill fa-
cilities, thus enabling current dumpsites  Y“zincluding
illegal sites % to be closed.

The report concludes that the lack of comprehen-
sive solid was te legislation will be detrimental to es-
tablishing a long -term framework for the manage-
ment of solid waste.

2.2.4.13 Caribbean Challenge Initiative (CC)

The Caribbean Challenge Initiative was launched in
2008 by The Nature Conservancy, a U S NGO, and
CgiR l%eant?Ye@rgentcpgr}n?rse as;an effort to
chart a new course for protecting and sustainably
managing marine and coastal environments across
the insular Caribbean. Eight Caribbean countries
were part of the initial  partnership (Antigua and Bar-
buda, Bahamas, Dominican Republic, Grenada,
Jamaica, St. Kitts and Nevis, St. Lucia, and St. Vin-
cent and the Grenadines). The British Virgin Islands
and Puerto Rico were added in 2013.

By virtue of becoming a participating partner of the

CCl, the BVI has committed to p rotecting a mi ni-
mum of 20 percent of its near shore marine and
coastal environment by 2020 " andto establishing a
sustainable financing mechanism to generate long -
term funding for its Protected Areas System Plan.
According to the Ministry of Natural Resour  ces and
Labour ( pers. comm . Ronald Smith Berkeley, P erma-
nent Secretary , MNRL,, 6 February 2014), the CCl is
providing an opportunity for the BVI to showcase
implementation of its Protected Areas System Plan
(see Section 2.24.6).

Pr ot ect e d(seA Beetmrs2.23 p)statesithat fhe target cover for protection of nearshore ecosystems and hab-
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The second phase of the CC | (2013-2018) was
launched at Necker Island, BVI, in May of 2013 and
was co -hosted by the heads of government of Gre-
nada and the BVI and Sir Richard Branson, Founder

of the Virgin Group. It was attended by 15 Carib-
bean states and 17 private companies , at which

2.3 The Private Sector

2.3.1 BVI Non-profit Organisation s and the Legal Framework

Prior to 2012, the legal framework in the BVI sup port-
ing the non -profit sector was very weak. It basically
provided only for registration of  non -profit organisa-
tions under the t e r r i tCompandiss Act or earlier
Friendly Societ ies laws. The Financial Services Com-
mission, which oversees registration of companies in
the BVIf including not -for-profit organisations f pro-
vided no further oversight or support for the sector
once registration had been completed.

Thislaissez-faire approa ch to the sector changed in
2012 with enactment of the Non  -Profit Organisa-
tions Act. The immediate incentive for the legisla-
tion came fromthet er r i t o r yfdfanpabsere
vices sector, which confronted a 2012 deadline to
comply with global stand ards related to money
laundering and the financ ing of drug and terrorist
activities. Since the international Financial Action
Task Force (FATF)had determined that such activi-
ties often occur unde r the aegis of charitable insti-
tutions, FATF required that the BVI enact an up-
dated and strengthened law to prevent non -profit
organisations (NPOs) from being used for  such ille-
gal activities.

2.3.2 Environmental NGOs in the British Virgin Islands

In the area of the environment, the non -govern-

ment or non -profit sector in the BVI has not been es-
pecially vibrant, broadl y based, or long -lasting fi

pa rticularly when compared to the sector as seen
elsewhere in the region.

The emergence of a private  -sector conservation
movement in the Commonwealth Caribbean can

be dated to the mid -1960s and early 1970s when
several national t rusts, based on the British model,
were established throughout the region. Although

—
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time a series of commitments were made to pre-

serve and protect the region®s
environment and accelerate efforts to transition to

renewable energy (see also Section 2.2.4.11).

Under the B V | Nbs-profit Organisations Act, 2012,
all NPOs op erating in the t erritory must be registered
or face substantial fines and/or imprisonment. Re-
sponsibility for the Act falls  within the portfolio of the
Minister of Health and Social Development.

Registration requires that substantial documenta -
tion, including financial sta tements, be provided by
NPOs. Many leaders from the BVI non -profit com-
munity believe these requirements will unneces sarily
burden NPOs, especially smaller community  -based,
public service groups that are generally operated

by volunteers.

Thus far, the law reform process for NGOs in the BVI
has been driven by those primarily concerned
about regulating the non -profit sector. It remains to
be seen whether the authorities implementing the
law will demonstrate equal concern about a legal
process that strengthens philanthropy and supports
civil society o rganisations in the t erritory, including
those focused on the environment.

created by go vernments and with statutory au  thor-
ity, these early trusts often functioned very much like
NGOs in that they had independent governing
boards, were often memb ership based, and were
responsible for raising funds.

During their early years, many of the emerging trusts
in the region focused on the preservation of historic
buildings, monuments and related historical and

cultural artifacts. However, by the decade of the
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1980s, several of the Car i b b etausisbhad be-
come important voices for a broader spectrum  of
environmental concerns and were taking on more
broadly -defined environmental agendas, for exam-

ple, the National Trust in St. Lucia.

In the 1980s, the regi on also witnessed the launching
of several national environmental NGOs, which op-
erated entirely in the private sector with no statutory
authority. These groups took on a full agenda of en-
vironmental issues, and, in the smaller islands of the
Eastern Carib bean, often succeeded because
there was not an established national trust, for ex-
ample, in Antigua, St. Kitts, and Nevis (Towle, 1995).

In the BVI, this general pattern was not repeated. In

the first place, the national trust established in the
1960s had a clear focus on parks and was put in
place specifically as a vehicle to manage early

land donations for the purpose of conservation. In-
deed, the word oOpar ks 6 Parks
Trust), thus embodying its primary purpose in its very
name, the only trust to do so in the Caribbean.

Itis true that, like its sister institutions elsewhere in the
region, the National Parks Trust of the Virgin Islands
takes on roles and functions  similar to that of NGO s.
Nevertheless, with 21 park sites underitsd irect man-
agement, the Nati
agenda lie closer to its park management responsi-
bilities than they do to environ  mental ac tivism or the
public oversight role more naturally assumed by
NGOs with no government affiliation.

Thus, inthe BVI, there has always been room for one

or more environmental NGO s(alsoreferredto inthe
BVI as non -profit organisation sor NPOs) to take on
leadership for a wide -ranging spectrum of environ-
mental issues and concerns, to serve as an environ-
mental a dvocate in the private sector, and to influ-
ence public policy and publ ic action on behalf of
the envi ronment. But such environmental  organisa-
tions that have emerged in the private sector have
generally not sustain ed a leadership role for an ex-
tended perio d of time or have not taken on a
broadly based environmental agenda

A few conservation -focused NGOs emerged in the
BVI in the 1980s and into the1990s. However, none
assumed A when active fi a broad environmental
role. Instead, the pro grammatic focus was a single

0 ntarksts Rrar k si
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cause (e.g., support for the Botanical Gardens by
the BVI Botanic Society ) or a single issue (e.g ., the
preservation of historical and archaeological re-
sources by the BVI Historical Society ).

One N PO with a more inclusive environmental
agenda has b een active in the BVI since the mid -
1990s. TheAssociation of Reef Keepers (ARK) is ded-
icated to promoting the conservation and preser-
vation of the marine environment. In recent years,
ARK has been less active in promoting a wide  -rang-
ing environmental ag enda and has concentrated
primarily on its original reef monitoring programme.
However, since 2013 and under new leadership,
ARK is once more striving to become a territorial
leader for the environment, while retaining its em-
phasis on marine resources.

To date, t he Virgin Islands Environmental Council
(VIEC) has been primarily focused on a single issue,
ire., inittating legal adtien to (sé¢la jtdicial newidw of
Government 6s approval for
opment Project (see Box 10 of Chapter 8). Itis not
clear at this writing whether, or in what direction, the
Environmental Council will extend its mission or
agenda.

Green VI was founded as a non -profit organisation

NTrTwosttdod ai nn 2009 to hel
healthy, and prosperous BVI & (www.greenvi.org )
(see also Section s7.1.2. 6 and 7, Chapter 7 ). Itaims

Photo 18.
Gl ass
discarded glass bottles are recycled into jewelry and art.

The Studio raises awareness about waste management
issues and serves as a fund -raising vehicle for Green VI.

Green VI ds Studi o at Cane
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to demonstrate the principles of sustainability while
employing the themes of waste, education, energy

and water . The organisation has become an im-
port ant voice for applying on  -island technology to
address solid waste concerns and recycling oppor-
tunities (Photo 18). In 2012, Green VI coordinated
UNESCOfunded sustainability training for the BVI
and was instrumental in developing a Sustainability
Network for the t erritory (Purkis and Miller, 2012).

The Association for the Preservation of Virgin Islands
Heritage was established in 2014 to contribute to
the public preservation, study and promotion of the
historical, socio -cultural, and natural heritage oft  he
BVI through active research, activism, education,

and artistic representation. The group also seeks to
encourage community appreciation of the terri-
toryds her i amgrs,values)dnd histore
sites. The Associ atpiojechidthe restara: i
tion of the African Burial Ground at St .
Church in Kingstown, Tortola, believed to be the
oldest surviving free African church in the Western
Hemisphere.

The Caribbean Youth Environment  Network (CYEN)
is aregional NGO ( www.cyen.org ) with a chapterin
the BVI (CYEN-BVI). In Tortola, the group serves as
an all -volunteer non -profit organisation dedicated

to improving the quality of life for BVI youth by pro-
moting their involvement in environmental activi ties
and programmes. Local undertakings have in-
cluded publications, educational campaigns, and
grassroots activities such as tree plantings and
clean -up campaigns.

Island Resources Foundation (IRF), a 43-year -old,
Caribbean -focused environmental NGO, has
worked in the BVI since the 1970s , primarily as an ad-
visor to Government and local NGOs for environ-
mental planning, biodiversity research, impact as-
sessment, economic development and institutional
capacity building IRFestablished a n official pres-
ence in the BVI in 1999 in cooperation with the H.
Lavity Stoutt Community College. It is the sponsor-
ing organisation of the current Environmental Profile
Programme for the BVI.

A US NGO, The Nature Conservancy (TNC), has a
long history in the BVI dating to the 1970s when it
facilitated the donation of a 30-acre island, Fallen
Jerusalem, to the National Parks Trust . Currently, the

FOUNDATION

Conservancy is supporting the  involve ment of the
BVI in regional conservation as a member of the
Caribbean Challenge Initiative ( see Section
2.2.4.12). In partnership with the Department of
Conservation and Fisheries, TNC assisted in the de-
velopment of a best management practices g uide
for reduc ing island e rosion in the BVI (Gore and
Leoniak, 2013) .

Founded in 1986, the UK Overseas Territories Con-
servation For um (UKOTCF,www.ukotcf.org )isanon -
profit organisation in the UK that supports capacity
building in UK overseas territories ( OT9. It also sup-
ports d eployment of specialist volunteers, dev  elop-
ment and implement ation of conservation and ed-
ucation projects with local partners, providing ad-

vice to decision -makers, and sharing of ideas and
experiences among the UK®s

a 013-2014, the UKOTCF helped to organise major EU
Phi

buppgod ®r the BVI and two other OTs to support
conservation through enhanced visitor facilities at
national parks. It has also provided venues for the
BVI to present its work and exchange expertise, eg.,
www.ukotcf.org/1_vTours/tour.cfm?locn=BVI&Tour
Type=FULL

Another BVI environmental NGO that has a broad
programme agenda , although one that is focused
on Jost Van Dyke and its neighbouring small islands
and cays , is the Jost Van Dykes Preserva tion Society
(www.jvdps.org ). The Society was launched in the
early 1990s, was relatively inactive throughout most

of the 1990s, and reemerged in 2004 with its estab-
lishment as a BVI not -for-profit organisation. It now
boasts an office a nd director headquartered in
Great Harbour and supports a number of commu-

nity -based research and educational programmes
including publication of an environmental profile for
Jost Van Dyke , in partnership with IRF.

In Tortola, a number of community organisa  tions
have taken an interest in environmental activities or
incorporated environmental initiatives into their pro-

gramme agendas. These include the following:

1 The Elmore Stoutt High School (ESHS) Environ-
mental Club has been an active organisation for
about nine years. It offers students the oppor-
tunity to gain knowledge and skills in the preser-
vation and protection of the environment.

60 | TORTOLA(BVI) ENVIRONMENTAL PROFE.

overse


http://www.cyen.org/
http://www.ukotcf.org/
http://www.ukotcf.org/1_vTours/tour.cfm?locn=BVI&TourType=FULL
http://www.ukotcf.org/1_vTours/tour.cfm?locn=BVI&TourType=FULL

island resources

FOUNDATION

Goals include involving club members in moni- MNRL®&s Green Pledge to reduce
toring beach erosion, assisting members in gain- sumption by f ive percent.
ing employment in environmental fields, encour-
aging members to be actively involved in the 1 H. Lavity Stoutt Community College 8 Renewable
preservation of natural habitats and wildlife, and Energy Club is a school group organised in 2013
helping members to gain knowledge about the to self-educate members of the student body
territoryds national par ks . aboutenergyproductionandenergy conserva-
tion. Activities to date have focused primarily on
The Green Pledge initiative was launched in 2012 field trips to observe alternative energy initia-
under the leadership o f the Ministry of Natural tives. Additionally, HLSCC has partnered with
Resources and Labour. By accepting the the Ministry of Communications and Works to
pledge, businesses and other organisations in support a Renewable Energy Training Pro-
the BVI agree to be more accountable for their gramme at the College. Its first course, entitled
impact on the environment and to detail how Ol ntroduction to Reneeaticabl e Ener
they will reduce their overall  carbon footprint. A with Photovoltaic Systems ,06 was |l aunched i n
total of 55 organisations have made pledges to April of 2014 at HLSCCds Applie
undertake changes such as reduced energy us- Centre.
age and reduced dependence on plastic prod-
ucts (DDM, 2013). 1 The Rotary Club s on the island of Tortola have
long participated in a project sponsored by the
Guana Science is a programme of scientific re- H. Lavity Stoutt Community College to provide a
search that began as early as 1932 at Guana Is- boar dwalk experience for students and visitors
land. Reports a nd other publications from the within a mangrove ecosystem located on the
programme can be accessed at its website: Coll egeds campus at Paraquita
www.guanascience.com . Guana Science has was initially provided by OTEP with the Rotarians
been most active since the 1980s, with  local and providing volunteer labour and materials as part
international scientists visiting Guana every Oc- of the BVI 8s oc Rmttrairlbywtsi oOe ntt enni
tober to conduct resear ch o eat The Rotasahsafildridla renmia tommitted
ral ecosystems. Guana is also host to an annual to the project and continue to support expan-
marine science month f ocusi ng on t he sionsof therbdaddwalk and maintenance of the
marine life with strong educational and commu- site.
nity outreach components, including Science
Week for Kids during which Guana has provided 1 Rotaract isa non -profit group of young profes-
an on -island marine science experience for Vir- sionals, who have in the past collaborated w ith
gin Islands young people, including members of ARK in building awareness about the marine en-
the Youth Empowerment Project (YEP). vironment. In 2007, members of the organisation
became certified divers in order to increase
H. Lavity Stoutt Community College 06 sGreen member s knowledge about t he ma
Committee is an on-campus administration ronment and enable them to provide greater
group organised in 201 O to increase environ- leadership in marine conservat ion endeavors in
mental awareness and promote environmen- the t erritory. More recently, members of the vol-
tally sustainabl e pract i c e untea grouphdveepartiGpated irethee e 6 @nnual In-
campus. It is comprised of 12 members of fac- ternational Coastal Clean -up Day inthe BVI.
ulty and staff. Achievements to date include in-
stallation of a solar panel system at the Marine 1 A pilot SMART School initiative was launched in
Centre, a campaign to discourage use of 2014 for the Sea Cow G Bay community by the
Styrofoam containers on campus, use of LED Depart ment of Disaster Management. Three
lighting where possible, placement of signs schools will partner with the Department to be-
throughout the campus that promote sustaina- come more environmentally friendly and better
ble energy practices, and adoption of the able to withstand the impacts of natural haz-
ards.
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1 The Youth Empowerment Project (YEP) is a non-
profit organisation formed in 200 7 to provide ac-
tivities for BVI youth. Housed in a youth centre
on the eastern end of Tortola, YEP has provided
programmes for over 650 youth in the surround-
ing area. Programme facilitators are primarily
adult volunteers who foster positive interactions

FOUNDATION

between adults and youth. YEP has partnered
with environmental organisations like Guana Sci-
ence and Green VI as wellas  the Rotary Club of
Tortola, Sail Caribbean, and the BVI Ministry of
Education.
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Issues, Conflicts,

and Areas of Concern

Impacts of
No Action/No Change

FOUNDATION

Short-term Options
Long-term Recommendations

ISSUE ONE

Although three, more
modern and comprehen
sive laws have been en-
acted to protect and
manage the environment
(Fisheries Act in 1997,
Physical Planning Act in
2004, and National Par ks
Act in 2006), the totality
of the legal framework for
the environment in the
BVlisincomplete and
many laws:

- are outdated and
therefore ineffective;

- lack regulatory authority
to fully implement legis-
lated mandates;

- lack standards for moni-
toring and en force-
ment;

- are difficult to imple -
ment or enforce be-
cause implementing
units of government
lack the technical ca-
pabilities and personnel
to doso; and

- are difficult to enforce
as the enforcement pro-
cess can be cumber-
some, for example, long
wait times in the courts.

If the BVI Government
does not fully updat e
and/or revise sev eral en-
vironment -related laws
discussed in this chapter
as well as enact new laws
where critical legi  slative
gaps are evi dent, thet er-
ritoryds abil
following will be se verely
and continuously im-
peded:

protect the resource
base,

enforce environmental
standards and regula-
tions,

honour treaty obliga-
tions,

provide for the sustain-
able devel opmentof a
primary econom
torfi tourism, and

ic sec-

maintain a high quality
of life.

SHORTTERM OPTIONS

Although the following recommendations (nos. 1-4) are cur-
rently being pursued by Government, they are herewith in-
cluded since action has not been finalised and all should be

expedited as soon as possible.

1. Government should expedite the dr  afting , ap proval
and implementation  of Regulations to the Physical
Planning Act . Regulations for environmental impact
assessments need to conform to international stand-
ards for the preparation, review and enforcement of
ElAs for development projects, incl  uding those initi-
ated by Government.

2. Biodiversity protectio n legislation is needed inthe t erri-
tory, which currently lacks a sufficient legal framework
to protect endangered wildlife and critical ecosys-
tems and habitat s, particularly if such are out side of
officially designated protected areas.

3. Environmental pollution also needs to be addressed,.
Environmental pollution is not  yet defined inlaw in the
BVI, and regulations providing environmental quality
standards have not been enacted. Modernised pub-
lic health legislation , with appropriately strengthened
national standards for water quality, pollution control,
and waste management ,is needed to ensure that the
quality of life for BVIslanders is not compromised.
Standards that are developed should take into con-
sideration institutional capacities and resources for
monitoring and enforcement. To fully implement pol-
lution control legislation , a certified environmental
testing laboratory  will need to be established.

is that of coastal
legislation.

4. Another area requiring attention
area (or coastal zone) management

In 1987, a draft Coastal Conservation Act was drafted

by an environm ental consultant undertakinga  legisla-
tive review for the OECS. Even 28 years ago, it was
recognised that a comprehensive coasta | area man-
agement policy, emb  edded within legislative author-

ity, was necessary to protect and manage coastal

and marine resources and to achieve sustainable de-
velopment of coastal areas.
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Short-term Options
Long-term Recommendations

The proposed 1987 act was eventually abandoned,
but it is recommen ded that the BVI Government now
take appropriate steps to:

re-examine the fragmented and limited legal au-
thority and institutional capacity for managing the
BVI s coast al environment ;

assess the adequacy of existing policy and the sup-
porting legal framewo  rk; and

consider options for new legislation to address inte-
grated planning for and holistic management of
coastal areas in the BVI.

LONG-TERM RECOMMENDATIONS

As new laws are enacted, the  capability and capacity

of assigned units of government to fully ~ implement the
laws must be consid ered, particularly as new mandates
are added to units of government already tasked with
substantial environ mental responsibilities. Not only is the
technical capac ity of staff of importance, but access to
necessary resourc esfi including f ield equipment, elec-
tronic hard ware, vehicles, boats, and the like i must be
considered or new and modern laws will remain rela-
tively be nign tools rather than powerful instruments of
change.

ISSUE TWO

Responsibility for the envi -
ronmentinthe BVIisdis
persed among a number

of departments and stat -
utory bodies within sev -
eral ministries. For a small
island state, it may sur -
prise BVIslanders to learn
how many public sector
institutions have environ -
ment -related responsibili -
ties (see Section 2.2.2).

(continued)

When environmental poli
cies and priorities are
driven mostly by the insti -
tutional mandates of indi-
vidual public sector
agencies , then the ability
of the central govern -
ment to act will be more
constrained and less ef -
fective in two critical ar-
eas:

(1) The ability to execute
coordinated environ -
mental policy, and

(continued)

SHORTTERM OPTIONS

1.

Many within Government interviewed by the Environ -
me ntal Profile team pointed to blurred lines of coordina
tion between agencies with planning and resource
management mandates, whether physical planning by
the Department of Town and Country Planning or tour-

ism infrastructure planning by the Tourist Board or  na-
Ministry of Finance
or environmental planning by the Department of Con-
servation and Fisheries and the National Parks Trust

Clearer and more formal lines of coordination

tional development planning by the

are re-
quired, with improved mechanisms for inte  grated and

comprehensive national planning in the t erritory.

(continued)
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One result of this diffusion
is that effective imple -
mentation of there -
source management, re
source protection, pollu -
tion control, and planning
functions of Government
is mostly dependent on
the ability of Government
to coherent ly coordinate
the many agencies  with
varying de grees of re-
sponsibility for a divers e
number of resource sec -
tors.

(2) The ability to influence
national opinion on criti-
cal environmental is-
sues.

Concurrently, decisions
about critical issues such
as land use or develop -
ment priorities will tend to
be based on shorter -term
considerations rather

than longer -term plan -
ning.

Many ofthete r r i tnationgl flanning documents

need updating and/or strengthening as well as official
approval by Cabinet, for example: the National Envi-
ronmental Action Plan  (which was never approved and

is now little used), the National Physi cal Development
Plan (which was not approved by Government in earlier
versions), and the National Integrated Development
Strategy (which was approved by Government but not
fully implemen ted ). The territory needs to reconsider the
value of these earlier planning efforts and how to inte-
grate the outputs of each in future planning efforts.

Reporting requirements for national planning strategies

are weak and need to be strengthened in future plan-
ning documents. At present, information on implemen-
tation, progress, need for revisio n, and lessons learned is
gener ally unavailable and so does not feed into a coor-
dinated and continuous review , feedback, and evalua-
tion process .

LONG-TERM RECOMMENDAION

1.

The territory has never had a National Development

Plan, although a National Integrated Development

Strategy was developed (1999 -2003), but not updated

or fully executed . Inthe past, BVI Governments have
often converted political manifestos into go verning ode-
velopment plans, 6 an option that confuses the purpose

of development planning.

What is required is a legally mandated or formally ap-

proved national development plan  to provide a com-
prehensive framework for growth management and e n-
vironmental pro tection in the t erritory.
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3. HAZARDS AND ENVIRONMENTAL RISKS

3.1 Hazards Affecting Tortola

3.1.1 Hazard Definition

Itis important to understand the distinction between
terms such as natural hazards, man -made hazards,
hazard events, and di sasters. Although humans can
do little or nothing to change the incidence or in-
tensity of most natural phenomena, they have an
important role to play in ensuring that natural events

do not become disasters as a result of their actions.
For example:

- Human intervention can increase the fre-
guency and severity of natural hazard s,eg.,
when the toe of a landslide is removed to
make room for a settlement, the earth can
move again and could bury the settlement.

- Human intervention may also cause natural
hazard s where none existed before. Coast-
lines naturally change over time, but it is not
until humans alter th e shorelines through de-
velopment that geomorphic changes are
considered hazardous.

- Additionally , human intervention reduces the
mitigating effect of n  atural ecosystems. De-
struction of coral reefs,the ¢ o a s t Ifiistine 0 s
of defenc e against ocean currents and
storm surges, is a clear example of an inter-
vention that diminishes the ability of an eco-
system to protect itself.  An extreme case of
destruct ive human intervention into an eco-
system is desertification, which by its very def-
inition is a human -induced "natural hazard"
(OAS, 1990).

For the purposes of this chapter, the following defi-
nitions have been adopted from the Organisation

3.1.2. Tortola and Potential Hazard Impacts

Tortola comprises a land mass of approximately 54
sq km (21 sq mi). The physiological features of the
island are made up of steep hill  sides that rise from
the seato a peak elevation of 1 ,780 ft (543 m),

® The author of Chapter Three is Cynthia Rolli.

of Amer ican State s publication, Disaster, Planning
and Development: Managing Natural Hazards to
Reduce Loss (OAS, 1990):

A Natural Phenomenon : Aphysical event, such
as a volcanic eruption, that does not affect
human beings is a natural phenomenon, but
not a natural hazar d. In areas where there
are no human interests, natural phenomena
do not constitute hazards nor do they result
in disasters.

A Natural H azard : A natural hazard constitutes
atmospheric, hydrologic, and geologic (e s-
pecially seismic and volcanic) phenomena
that % because of their lo cation, severity, and
frequency “2have the potential to  adversely
affect humans, their structures, or their activ-
ities.

A Natural Hazard Event : A natural phenome-
non that occurs in a populated area.

A Natural Disaster : A hazardous event that
causes unacceptably large numbers of fatal-

ities and/or overwhelming property damage.

A Man-Made Hazard : Man -made h azards are
caused by humans and occur in or close to
human settlements. These can include tech-
nological hazards such as complex emer-
genc ies/conflicts, famine, displaced popula-
tions, industrial accidents, and transport ac-
cidents. Man -made hazards can also in-
clude environmental degradation, pollution
and environmental accidents.

leaving minimal flat coastal land available for major
population centres In addition to residential use,
commercial and industrial activities are also lo-
cated along the immediate coastline.
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These and other physical characteristic s and the
geographic location of Tortola create inhere nt vul-
nerabilities to hurricane , seismic, landslide and tsu-
nami risks. Recent predictions of impa cts from cli-
mate change and sea  level rise are also emerging
as important indicators of severe risksto the popu-

lation and environment of Tortola. Butt o under-
stand climate vulnerability on islands, it is necessary
to assess all dimensions of vulnerability. Islands

faced with multiple stressors can be assumed to be
at more risk from climate impacts (  IPCC, 2014).

Island vulnerability is determined by climatic factors
but also by socio -economic, physi cal and ecologi-
cal stressors, as well as the interactions between

t hem. Tortol ads
the last 25 years , coupled with expanding number s

popul ati on

FOUNDATION

of cruise ship passengers and overnight visitors. The
trend of population growth incr  eases socio -eco-
nomic vulnerabilities as they are related to urbani-
sation, pollution and sanitation.

The hazards that have potential to affect Tortola are
catego rised by type of hazard in Table 16. It is
noted that in this table development practices
have been included as man -made hazards. Local
development activities are the cause of much en-
vironmental change and associated human vulner-
ability in small islands. Many local pressures com-
bine with global environmental change to place
additional stress on | ocal ecosystems . Examples in-
clude coral bleaching and mangrove loss, both in-
cleasiag tha expoduirel of cdastlines doafloaditg i n
(Pelling, 2001).

Table 16.
Potential hazards in Tortola, by type of hazard.

Type Hazard

Natural

Climatic

Hurricane/Tropical Stor ms
Low Pressure Systems
Sea Swells

Increased T emperatures
Drought

Geologic

Earthquake s
Tsunamis
Earthslips/Landslides

Chemical/Industrial

Oil Spills

Hazardous Materials Spill s
Waste -water

Fires

Marine Accidents

Vessel Grounding s

Man -Made

Physical Development Practices

Wetland Destruction
Ghut Encroachment

Slope Destabilis ation
Deforestation

Coastal Reclamation

Biological

Invasive Species
Human/Animal E pidemics

Terrorist

Weapons of Mass D estruction
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The history of recorded hazard events impacting
Tortola over the last 25 years is provided in  Figure 8.
Based on current hazard models and the ability to
predict and quantify  the values of impacts , it is rel-
atively easy to understand the potential impacts of
a single hazard event. What is not so straightfor-
ward are the cumulative impacts from multiple haz-
ard events , coupled with increased demand on
natural resources due to population growth. Addi-
tionally, e cological stresses, such as habitat loss and
deg radation, invasive species, pollution and over-
exploitation, can harm biodiversity and reduce the
ability of ecosystems to recover after shocks.

The purpose of this chapter of the Tortola Environ-
mental Profile isto convey the significance of cumu-
lative en vironmental impacts resulting from hazard

FOUNDATION

events, coupled with population growth, deficient
development  control practices and subsequent
degradation of the environment. Table 17 identifies
the relationships between hazards and contributing
factors that in crease environmental risk if there are
not sufficient means to reduce these  causative
agents .

A summary of hazard events that have impacted
Tortola are briefly summarised in this chapter, while
multiple studies and reports carried out by the Gov-
ernment of the British Virgin Islands provide a more
in-depth analysis of the hazards, risks and probabili-
ties of occurrence and impacts on Tortola. To a
large extent, the information presented herein is de-
rived from the long experience and research of the

B VI 0 sartrDeatpf Disaster Management.
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Figure 8.
Hazard events impacting Tortola, 1989 -2013 (source : DDM)

3.1.3. Hurricanes and Other Storm s

The location of t he Virgin Islands at the northeastern
tip of the Caribbean places it directly in the hurri-
cane belt. Traditionally, there is a 25 -to-30-year in-
tensity cycle of tropical cyclone activity , and during
that period t he Virgin Islands may expect a cate-
gory 4 storm and se veral categories 2 or 3 storms

(Earl, 1997). The timeline in Figure 9 represents hurri-
canes and tropical storms that have impacted Tor-
tola over the last thirty years. A graphic distribution

of the storm tracts is show on  Figure 10, and
Table 18 summarises the damages incurred from
hurricanes over the last 30 years.
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Table 17.

Hazard events, ¢ ontributing factors and environmental impacts.

FOUNDATION
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Figure 9.

Hurricane and tropical storm

events impacting Tortola, 1984

-2013 (source : DDM).
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Hurric ane t racts for Tortola, 1984 -2012 (source : NOAA, 2012).

3.1.4. Coastal Flooding (Inundation)

The major population centres  of Tortola are located
in coastal ar eas, with commercial and industrial ac-
tivities being another predominant land use.  These
coastal ¢ ommunities have a high vulnerability to
coastal flooding , which is primarily caused by se-
vere weather events. Such events are among the
most frequent, costly, and deadly hazards that im-
pact coastal communities  (NOAA, 2014) .

Storm surge is an abnormal ri se in water level, over
and above the regular astronomical tide, caused

by forces generated from a severe storm's wind,
waves, and low atmospheric pressure. Storm surges
are extremely dangerous because they are capa-

ble of flooding large coastal areas.

A project was recently completed in the territory
which produced h igh-resolution, storm surge inun-
dation maps for category 4 and 5 hurricane events

from directional headings of 60 degrees and 290
degrees. The climate change scenario was defined

for the hurri cane event by adding  one met re of sea
level rise to the inundation data. The project, the
Regional Risk Reduction Initiative (R3l) , was funded
by the European Commission , executed by the
UNDP and coordinated by the DDM.

Figures 11 and 12 provide the inu ndation values for
the island of Tortola , from both the western end and
the e astern end of the island , for a Category 4 hur-
ricane with a directional heading of 290 degrees
plus one met re of sealevel rise. The storm surge sce-
narios were developed based on historical records
from the USNati onal Oceanic and Atmospheric Ad-
ministration (NOAA) ( pers. com m., Cynthia Rolli with
DDM staff).
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Hurricanes and tropical storms impacting

Hurricanes and

Tropical Storms

Table 18.

Impact Details

FOUNDATION

the British Virgin Islands, 1984 -2012, with estimated losses .

Estimated Impacts
(all values are approximate based on source data)

7 November 1984

Tropical Storm Klaus

Maximum sustained winds

Record not found

6 September 1995

(Cat egory 4)

Rainfall: 3.19 inches

(MSW): 65 mph
Hurricane Hugo . -
18 September 1989 (Cat egory 4) MSW: 120 mph US$40 million
Hurricane Luis MSW: 120 mph

USH10 million (with Marilyn)

15 September 1995

Hurricane Marilyn

MSW: 100 mph

US$10 million (with Luis)

17 November 1999

Hurricane Lenny
(Cat egory 4)

MSW:130 mph
Rainfall: 10-15 inches

(Cat egory 3) Rainfall: 2-4 inches
) ) US$2 million
8 July 1996 Hurricane Bertha MS.W' 7_5 mp_h, Wid espread flooding and mudslides; ¢~ oastal areas were
(Cat egory 1) Rainfall: 2.5 inches
battered by 4 -foot storm surge
US$12 million
Hurricane Georges MSW: 90 mph Roads undermined , sea defen cesdestabilised , and infra-
21 September 1998 . . . . ]
(Cat egory 2) Rainfall: 3-8 inches structure damaged ; heavy rains, 7 -foo t storm surge, and
destructive winds
. MSW: 90 mph -
21 October 1999 Hurricane Jose Rainfall: 2.21 inches US$5 million
US$29 million

Very heavy rainfall ( 10-15 inches ) and storm su rges in the
10-12 foo t range; e xtensive coastal damage

16 October 2008

(Cat egory 3)

Rainfall: 567 inches

' ! MSW: 75 mph US $2 million
22 August 2000 Hurricane Marilyn Rainfall: 1-3 inches Vessel damage, storm surge at 3f eet above normal
Hurricane Omar MSW: 37 mph Minimal impacts; flooding of roads, a few wall collapses

and falling rocks

29 August 2010

Hurricane Earl

MSW: 135 mph

Main damage oc curred on the island of An  egada. How-
ever all islands sustained some damage. Severe dam-

age to commercial docks, loss of some marine vessels,
coastal inundation to some residential homes, roof dam-

age to homes and commercial businesses, and property
damage to local businesses and homes

8 October 2010

Tropical Storm Otto

Rainfall: 16 inches

Cumulative flooding impacts in 2010 resulted in excess of
US $10 million

21 August 2011

Hurricane Irene

Rainfall: 8 inches

No major damage was recorded: f lood ed homes , minor
collapse of a few retaining walls. Extreme swells from the
cyclone resulted in blockage
cooling tube.  Thisresulted in most parts of the t erritory
being without power for approximately two days

11 September 2011

Tropical Storm Maria

Minimal impacts recorded

No damage recorded

23 August 2012

Tropical Storm Isaac

Heavy rains and storm
surge

Coastal road impacts

Source: DDM Annual Reports; DDM, 2013.

Tropical storms and hurricanes have  contributed to
coastal flo oding for T o r t @obpaldien centres lo-
cated along the coastline. Low pressure systems
can result in large swell events  which occur over
large areas and are different from waves gener-
ated by hurricanes or tsunamis. In March of 2008, a
slow-moving, low pressure system in the western At-
lantic generated very large swell waves. At the
peak of this event, measurements off the US Virgin

Islands indicated that the swell was 14  -16 ft (>4.5 m)
with a period of 17 seconds Morphological im-
pacts were recorded in  Cooper and Charles , 2013.

Due to sea level rise caused by climate change,
flooding associated with coastal storms and hurri-
canes is expected to increase in intensity, fre-
quency and duration. The risks posed to Tortola by
future flood events are signifi cant , given population
growth and proximity of communities to coastlines.
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Figure 11.

Storm surge inundation depths for the ~ we stern end of Tortola ( source : DDM).
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Figure 12.

Storm surge inundation depths for the  eastern end of Tortola ( source : DDM).
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3.1.5. Coastal Erosion

Coastal e rosion refers to the wearing or washing
away of coastal land s. Tortolad soastal communi-
ties, including Beef Island , are vulnerable to the ef-
fects of erosion . Coastal erosion can result from a
variety of natural or man -made action s, including:

1 Storms and coastal flood events, usually
rapid and dramatic (also called storm -in-
duced erosion) .

1 Natural change s associated with tidal in-
lets and entrances to bays (  e.g., interrup-
tion of littoral transport by jetties and
channels, migration o r fluctuation of
channels and shoals, formation of new in-
lets).

M Construction of manmade structures and
human activities ( e.g ., certain shore pro-
tection structure s).

1 Dredging or sand mining from beaches
and dunes .

1 Alteration of vegetation, surface drain-
age , or groundwater at coastal bluffs.

Coastal erosion and accretion is a natural process
and should not normally be regarded as a problem.
Problematic issues only arise when erosion threatens
human activities or assets, or when the erosion is a
result of hu man interference with coastal processes
along an adjacent frontage (FEMA, 2011).

Erosion is capable of threatening  natural resources
and impacting human populations in Tortola in a
number of ways , including the following (FEMA,
2011):

3.1.6. Flooding and Flash Flood Events

The environmental and physical (land) features of
Tortola%zincluding soil type, the presence of vege-
tation, and other drainage characteristics %all con-
tribute to flooding, the m ost frequent and costly
hazard event over time.

1 Destruction of dune s or other natural pro-
tective features

9 Destruction of erosion control devices.

1 Lowering ground elevations, undermining
shallow foundations, and reducing pene-
tration depth of pile found ations.

1 Transporting beach and dune sediments
landward, where they can bury roads
and buildings .

Although the concept of erosion is simple, erosion is
one of the most complex hazards to understand
and predict at a given site

The storm surge inundation values in  Figures 11 and
12 can be used to form the basis on whichtoim ple-
ment planning for prevention and mitigation, pre-
paredness and response, and recovery and reha-

bilitation. Examples of outputs from ident ifying the
risk of storm surge include :
1 Identification of critical facilities in storm
surge high -risk areas.
1 Identif ication of environmental attributes

in high -risk areas.

1 Identification of high -risk areas based on
economic components.

1 Development of mitigation strategies for
vulnerable an d high -risk areas.

1 Incorporation of development conditions
associated with high -hazard areas in the
drafting of land use maps .

In the last 25 years, multiple flood events have im-
pacted Tortola. The first notable event with rec-
orded documentation occurred over a two -week
period in November of 2003. During this event, ap-
proximately 51 cm (20 inches) of rain fell and se-
verely impacted all of the British Virgin Islands.
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In 2010, a combination of three tropical cyclones ,in
addition to moisture from various troughs , produced
some of the heavies tdownpours experienced in the
territory. Assessment reports revealed that the dam-
age sustained in the BVI was in excess of 10 million
dollars. The impacts resulting from these flood
events include d: flooded homes and businesses,
landslides, severe sedimentation of coastal waters,
and %zin the lo ng term % substantial negative  dam-
age to the economy Although many beneficial
physical infrastructure works have been imple-
mented to reduce the impact of flash flood events,
inadequately controlled land development prac-
tices continue to increase risks to BVI residents an d
natural resources .

FOUNDATION

When floodwaters recede, affected areas are of-
ten blanketed in silt and mud. The water and land-
scape can be contaminated with hazardous mate-

rials such as sharp debris, pesticides, fuel, and un-
treated sewage. Potentially dangerous mold
blooms can quickly overwhelm water -soaked struc-
tures. Residents of flooded areas can be left with-
out power and clean drinking water, leading to out-
breaks of waterborne diseases like typhoid, hepatitis

A, and cholera.

Figure 14 displays major impacted areas in Tortola
after the passage of storm events in 2003. Addi-
tional illustrations are included in Photo 19 (a-f) fol-
lowing the passage of tropical storm Otto in Octo-

ber 2010 and a November rain event in 2009.
A timeline of flood events recorded since 2003 is il-
lustrated in Figure 13. A summary of flood events
and associated impacts recorded since 2003 are
provided in Table 19.
* * * * * LR *
Nov-03 Nov-04 Nov-05 Nov-06 Nov-07 Nov-08 Nov-09 Nov-10
Figure 13.
Timeline of major flood events in Tortola, 2003  -2013.

Source : Extracted from the Annual Re  ports produced by the DDM, in addition to After Action Reports

published on the

3.1.7. Slope Failure and Land Erosion

De p swwtbmddm.todhs . websi t e:

Based on 2002 topographic data provided by the
Government of th e Virgin Islands, approximately 44
percent of the island of Tortola has a slope greater
than 25 percent . The widespread occurrence of
natural and man -made slope failures is largely re-
lated to extreme rainfall events. Massive slope fail-
ure events are conc urrent wi th major floods affect-
ing low -land areas.

The usual cause of land -sliding is destabilisation by
over -steepening of slopes.  The presence of o ver-
steepened slopes is a common consequence of
development on hill sides. Failure of the rock slope
gene rally occurs during rain events because water
pressure in rock joints reduces frictional forces.  The
extreme rain events of the last decade in Tortola
have produced significant slope failures on upper

hill slopes and rock cuts and serio us flooding in low -
lying areas (Joyce, 2006).
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Table 19.
Floods affecting Tortola, 2003-2011.

Date Hazard Event

9-22 November 2003 | Low Pressure Trough

Flood ing

Details

An average of 20 inches of rain
over the two week period

Estimated Impacts

Significant impa cts to the ma jor road network;
flooding of busin esses, schools, critical facilities
and homes; ¢ ollapsed retaining walls; undercut
roadways ; downed utility lines and poles causing
power outages ; damage tothe s ewerage plant
and desalination plant  on the n orthern side o f
Tortola; major debris and silt on beaches.

10 May 2005 Low pressure system N/A

Localised flash floods and mudslides. Delta Pe-
troleum Gas Station underground  ; gas tanks lost
their cover swhich caused contents to leak into
already flooded streets.

Oc tober 2005 Upper Level Trough

Flood (2 weeks torrential rain)

Major flooding in Purcell area. F looding of the
Delta Gas Station. Overflo w of fuel storage
tanks. Clean -up costs : $45,000. Evacuation of
residents and major road closure.

11 May 2006 N/A N/A

Major flooding: Ro ad
Hannah& Est at e,

Town,
Hunt umds

Sea Co

G

16 November 2009 Low Pressure Storm

The rainfall amount totaled 5.2
inches from the period 14 No-
vember 2009, 11 am to 17 No-
vember 2009, 9 am. A peak

The heavy rains and winds resulted in flooding,
fallen trees and electric poles, and vehicular ac-
cidents. The main areas that suffered flooding

were Pockwood Pond, Fish Bay, Sea Cow & Bay,

Flooding rainfall amoun t of 2.2 inches and Road Town.
was measured within one hour,
between 8 and 9 am.
5 May 2010 N/A N/A N/A
1 July 2010 N/A N/A N/A
20-21 July 2010 N/A N/A N/A

Significant f looding experienced in most low -

19 September 2010 N/A 2.08 inches .
lying areas
30 September & . . Cumulative flooding impacts in 2010 resulted in
7 October 2010 Tropical Storm Otto 20.05 inches excess of US $10 million
5 October 2010 N/A N/A N/A
8 June 2011 Flood N/A Undermined roads, collapsed retaining walls

Source : Extracted from the Annual Reports produced by the DDM, in addition to
Some information could not be collected on specific events and is indicated by N/A.

website:  www.bviddm.com

Land erosion becomes a serious threat to the envi-
ronment as a result of heavy rains and flash flood
events. Unpaved roads and poor land develop-
ment practices have produced severe sedimenta-
tion in T o r t aoastdd waters.  Studies undertaken
in the neighbo uring island of St. John, USVI, have
identified th e unpaved road network as the most
important source of sediment on the island These
studies indicate that unpaved roads erode at rates
that may be up to 10,000 times hig her than undis-
turbed hill slopes, and that sediment delivery into

After Action Reports

coastal waters from  watersheds containing un-
paved roads are 300 @900 percent higher than from
undisturbed watersheds (Ramos -Scharron, 2007).

Increased sediment delivery to coastal waters is a
key stress on coastal ecosystems. Increased sedi-
mentation can cause a variety of ne gative impacts
on coral reefs, including  screening of light needed
for photosynthesis, scouring of coral by sand and
sediments, poor survival of juvenile coral due to loss
of suitable substrate, and the direct smothering of
coral in cases of extreme sedime ntation.

published
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FLOODING DUE TO OVERSATURATION

TORTOLA ROADS
OVERSATURATION FLOODING
TORTOLA GHUTS

Town & Courtry Planning Departmen:  * I o
33 Adms Drive
Road Town. Todols BV
(284) 494-3701 £, 2153
Novernber 19, 2003

Figure 14.
Impacted areasi n Tortola during a November 2003

Figure 15 provides a map of Tortola identifying the
areas that are most vulnerable to slope failure,
based on the type of geology, the angle of the
slope and the orientation of bedrock.

After the November 2003 flooding event, the De-
partment of Disaster Management contracted var-

flood event ( source : DTCP).

ious professionals to undertake damage ass  ess-
ments to document the impact ,and also to identify
the potential causes of  these impa cts. Each assess-
ment provided recommendations to mitigate and
prevent impacts from future events. A summary of
these reports, causes, and recommendations are
provided in Table 20.

3.1.8. Earthquakes and Tsunamis

3.1.8.1 Earthquake Hazard

The islands comprisin g the British Virgin Islands are
especially vulnerable to the impacts of earthquakes
and tsunamis as they sit on the northeastern edge
of the Caribbean Tectonic Plate where it meets the
North American Plate at the Puerto Rico Trench
(Figure 16).

The bound aries of the Caribbean Plate are charac-
terised by intense earthquake activity caused by
faulting induced by the differential movements of

the plates. The edges of these plates, where they
move against each other, are sites of intense geo-
logic activity, su ch as earthquakes, volcanoes, and
mountain building.  Figure 17 represents the seismic
activity that occurred over a 10  -year period.
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Photo 19(a) . Photo 19(b) .
Tropical Storm Otto, October 2010 ( source : DM). Tropical Storm Otto , October 2010 ( source : DDM).

B

Photo 19(c) . ) Photo 19(d) .
Tropical Storm Otto, October 2010 ( source : DDM). Tropical Storm Otto , October 2010 ( source : DDM).

Photo 19(e) . Photo(f) .
Rain event, N ovember 2009 (source : DDM). Rain event, November 2009 (  source : DDM).

Photo 19.
Impacted areas following the passage of tropical storm Otto in October 2010 and a November rain event in 2009.
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Slope Vulnerability Map of Tortola

Slope Vulnerability
B High

.~ Moderate

75 10

Figure 15.
Slope vulnerability map of Tortola (  source : DDM).

Dr. Uri ten Brink¥2 a geophysicist with the US  Geolog- The BVI Department of Disaster Management has a
ical urveyds Woods Hol e Sstude n cpartn€ship tith ¢ herPuarto Rico Strong Motion Pro-
ies earthquakes, tsunamis and geology in Puerto gramme (PRSMP). Through this partnership, sensors
Rico and the Caribbean region  “2writes that there for the real -time m onitoring of strong m otion have
are a number of possible sources for earthquakes been installed around the territory.  These sensors
and tsunamis in the Caribbean (Science Dally , are monitoredinreal -time atthe DDM and remotely
2005). He reports: by the PRSMP in Puerto Rico. The sensors collect crit-
ical data on the actual mov  ements created by
The threat of major earthquakes in the Caribbean, earthquakes, andt his data can then be u sed to aid

and the possibility of a resulting tsunami, are real

) . ) . in structural design . The next phase of this project
even though the r isks are small in the big ger pic-

will expand the network further south and configure
ture. Local earthquakes, such as from the fault on . i o
Hispaniola o effects from distant earthqu ~ akes, can the system to send emails to in dividuals abo ut the
be severe. Landslides and volcanic eruptions can magnitude of earthquakes (DDM, Annual Report )

also cause major earthquakes and potential tsu- 2010).
namis in this region. It has happened before, and it
will happen again.

78 TORTOLA(BVI) ENVIRONMENTAL PROFE



island resources

Event/Reports

Damage Assessment

Table 20.
Damage assessment of November 2003

Cause of Damage

flooding event and

FOUNDATION

slope failure in Tortola

Recommended Mitigation for Risk Reduction

November 2003
Floods:

Over a 2 -week pe-
riod, when approxi-
mately 20 inches of
rain was recorded,
damage assessments
were reported in the
following reports :

1. A Damage As-
sessment Report
of the Main
Road Network
(Cooper and
Charles, 2003)

2. A Reporton the
Impact of the
Rains on Hill
Slopes, Embank-
ments, Rock
Cuts And Ghuts
(Joyce, 2003)

1 Most observed slope
failures and embank-
ment washouts were
caused by accumu-
lated roadway  runoff
discharging off road-
way curves.

9 All surface runoff from
slopes above road-
ways was ¢ oncen-
trated on the roads, a
problem worsened
where culverts in ghuts
were clogged by rock
debris and overflowed
on roadways.

1 Slope failures not re-
lated to roadway run-
off largely occurred on
steep rock -cut slopes
along roadways and
behind homes.

9 Natural s lope failures
were limited to debris
flows in ghuts and
steep rock slopes
along the shoreline.

The two primary
causes of damage
impact were:

1. Uncontrolled road-
way drainage.

2. Inadequate drain-
age capabilities of
the ghuts.

1.

. Map the drainage

In conjunction with expert geologic al advice ,
implement appropriate design ~ -and -construc-
tion methods and standards  to assure reliable
road and drainage infrastructure.

. Require engineering input for structure de-

signs, with emphasis on access, constructabil-
ity, and drainage.

network in the Road Town
area and evaluate its suitability and effi-

ciency to accommodate and dispose of run-

off of the order experienced in recent (2003)
rainfall events.

. Address the overall drainage of all Tortola

roads at all levels: planning, design and ap-
proval, and construction.

. Clear all culverts of debris to allow for drain-

age in ghuts.

. Where necessary , reinforce or rebuild em-

bankments using rock gabions or retaining
walls.

. Initiate a study for redesigning problematic

cut slopes and embankments.

. Initiate a study for an integrated drainage sys-

tem for Tortola that prevents erosion of the
upper slopes and flooding in the lowlands.

. Amend existing GIS geology maps to distin-

guish formations, rock types, landslide  -collu-

vial deposits, reclaimed wetlands.

Muertos Trosgh

Figure 16.
Caribbean Tectonic Plate meets the North American Plate at the Puerto Rico
Trench (source : US Geological Survey, Woods Hole Science Centre).

3.1.8.2 Tsunami Hazard

There is recent evidence to support
the hypothesis that earthquakes and
tsunami s have previously affected the
Virgin Islands. The evidence is the re-
sult of an ongoing paleoseismic inves-
tigation conducted by a team of sci-
entists inc luding Mr. Brian F. Atwater of
the US Geological Survey and Dr.
Martitia P. Tuttle of M. Tuttle & Associ-
ates. The investigation was initiated in
2008 to determine the historical recur-
rence of earthquakes and tsunamis in
the region and the earthquake and
tsunami potential of the subduction
zone marked by the Puerto Rico
Trench.
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Figure 17.

Seismic activity on the northeastern boundary of the Caribbea

Atwater and his fellow scientists discovered two tsu-
nami -related events that impacted the island of
Anegada between the time periods 1200 -1450 AD
and 1650 -1800 AD. The evidence is supported by
carbon dating of coral boulder depo sits scattered
hundreds of metre s inland and numerical modeling

of hurricane and earthquake scenarios. In a com-
parison among numerical models of storms and tsu-
namis, only tsunami waves of nearby ori  gin man-
age d to wash over an area where coral heads of
medieval ag e are scattered hundreds of metre
land from the north shore of Anegada (Wei, 2012).

s in-

The likely scenarios related to the two time periods
identified for tsunami -related impacts are:

(1) Deposit s dated to 1650 -1800 at Anegada
represent either the largest known far -
field tsunami in the Caribbean (1755 , Lis-
bon) or some other tsunami or unusual
storm that surpassed the Lisbon tsunami in
its local geologic effects  (Atwater, et al .,
2012).

(2) The likely tsunami source responsible for
the 1200-1450 overwash deposits found

n Plate, 1995 -2005 (source : Joyce, 2008).

on the north shore of Anegada is faulting
along the eastern Puerto Rico Trench 200
km (124 mi)t o Anegadads
etal ., 2012).

nor

The recent Regional
also produced t sunami wave -inundat ion modeling
of scenario events and created quantitative hazard
maps. The t sunami inundation depths were based
on scenarios defined for  several earthquakes (1755,
1867, and a hypothetical one in the Puerto Rico
Trench) and landslides (one slide from the south of
St. John and one from east of
carpment , which is north of Puerto Rico).

The climate chang e scenario was defined for the
tsunami hazard by adding one metre of sea level
rise to the inundat ion data. Figures 18 and 19 pro-
vide inundation values for Tortola from th e western
and easternend softheisland. The tsunami inunda-
tion values that are provided are the Maximum of

the Maximum , which represent sthe w orst-case sce-
nario for any give n storm event. The tsunami sce-
narios were defined using historical records from the
US Geological Survey (USGS) (pers. comm
Cynthia Rolli with DDM staff).
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Figure 18.
Tsunami inundation map of the we stern end of Tortola ( source : DDM).
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Figure 19.

Tsunami inundation map of the eastern end of Tortola ( source : DDM).
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The DDM, through its partnership with PRSMP , has es-
tablish ed linkages with the West Coast and Alaska
Tsunami Warning Centre and the Pacific Tsunami
Warning Centre ; it has also established an Inter -
Governmental Tsunami National Focal Point.

These partnerships allow the DDM to receive tsu-
nami test messages and alerts  that will improve the
3.1.9. Global Warming and Sea Level Rise

The BVI, like all Small Island De-
veloping States (SIDS) is

FOUNDATION

t er r &dbibty tyg @spond to and alert the public

of an earthquake/tsunami event. The BVI has been
officially added to the tsunami national contact list

and tsunami warning focal point list under UNESCO.
This allows the DDM to access tsunami information
alerts, and training (DDM, Annual Report , 2010).

among the countries that will
be the first and worst affected
by climate change, as identi-
fied by the United Nations
Framework Convention on Cli-
mate Change (UNFCCC) and
the Intergovernmental Panel
on Climate Change (IPCC)
(Burnett -Penn, 2010). Accord-
ing to the IPCC (2014), the im-
pacts of climate change will
affect the livelihoods, coastal
communities infrastructure,
ecosystems and economic
stability of SIDS, and sea level
rise poses an increasing threat
to low -lying coastal areas.

The wvulnerability of lowland
coastal communities to global
climate change is significant
since its main effects will most
likely include rising sea levels
and ever -stronger hurricanes.
Intensive development in the
limited coastal zone of small is-
lands like Tortola, combined
with population growth and
tourism, has placed great stress
on the coast of these islands
and has resulted in dense a g-
gregations of infrastructure
and people in potentially vul-
nerable locations (IPCC, 2014).
Figure 20 portrays those pro-
jected changes of most con-
cern in the Caribbean region

Rising temperatures

1°C-5°C (1.8°E 9°F) warmer by the 2080s under the Medk
High Carbon Emissions Scenario (Taylor et al., 2007);

Changing rainfall patterns

Up to 25% drier by the 2080wder the MediumHigh Carbo
Emissions scenario, accompanied byclaange in rainfa
patterns such that more, heavier rain events and tfiosds
are likely (Taylor et al., 2007);

Stronger, more persistent and devastating hicanes

A greater likelihood of category 4 and 5 hurricanes i
already being observed (Mimugd.al, 2007).

Rising sea level

0.19¢ 0.58 metres (0.6 1.9 feet) higher sea level by 2]
as a result of warmer ocean temperatures and melting
glaciers (Mimurat.al, 2007).

Predicted climate changes of most concer

Figure 20.
n for the Caribbean region
(source : Burnett Penn, 2010).
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In the document The Caribbean and Climate
Change: The Costs of Inaction (Bueno, et al ., 2008),
the authors identify the following potential impacts

and increased vulnerabilities resulting from pro-
jected climate changes:

1 Infrastructure in coastal settlements may not
be able to withstand significantly stronger
winds, deeper incursion s from more forceful
ocean surges, and heavier rains.

1 Anticipated climate changes will accelerate
the erosion of coastal beaches, land and
protective mangroves. Coastal houses, ho-
tels and other buildings, along with roads and
additional infrastructure , are vulnerable, as
are those who live and work there.

1 Greater vulnerability and higher economic
damages will result if new construction and
development along the coast are not built to
withstand the impacts of rising sea levels and
increasing occurrence  of floods as well as
land and mud slides.

1 Conditions of poverty and  weak develop-
ment control practices will contribute to  sub-
standard construction of buildings and infra-
structure, accentuating their vulnerability.

1 Higher temperatures will have serious cons e-
guences for agriculture and ecosystems. Im-
portant commercial fisheries are at risk as
coral reef sare stressed by warmer waters, as
was the case during the summer of 2005
when record bleaching of coral reefs oc-
curred in the Caribbean Coral reefs in the
region have already been under  stress from
human impacts; climate change now
emerges as a major new threat. Coral reefs
are vital to many island economies, provid-
ing fishing grounds, coastal protection, and
tourism opportunities. (See also Section
5.1.2.1, Chapter 5)

Recently, a comprehensive study was undertaken

by the BVI Government under the leadership of the
Department of Conservation and Fisheries to assess
the potential impacts of global warming and sea

level rise on the Virgin Islands. The findin gs of this
study can be found in the report titled Virgin Islands

FOUNDATION

Climate Change Green Paper The Green Paper
identifies and discusses the potential local effects of
climate change, climate  -related vulnerabilities, ad-
aptation options, capaciytdrée
spond (Burnett Penn, 2010).

As indicated in the Green Paper, sea level rise is a
climate change impact of significant concern. By

the end of the twenty -first century, the average
global sea level is projected to rise between 0.19 o}
0.58 m (0.62 8 1.90 ft) relative to 1980 -1999 levels. Re-
centmaps developed by the DDM illustrate  the pro-
jected impacts of sea level rise based on a sealevel
rise scenario developed by the IPCC. The 8.5 RCP
scenario is based on the highest projected global

gree nhouse gas values. Figures 21 to 23 show the
vulnerable locations and depths of inundation
(flooding) project ed for Tortola for selected years
from 2030 to 2100.

The implications of this are serious. It would mean
that beach areas and some low -lying area s of
shoreline would be at risk of permanent inundation
(flooding) (Burnett -Penn, 2010). In the Caribbean,
sea level rise projections have been combined with
elevation maps to estimate that 40 -60 percent of
tourist resort properties would be damaged, with im-
plications for the economies of the region (IPCC,
2014). Burnett-Penn includes the following sum-
mary of the potential impacts from sea level rise:

1 Increased beach erosion and shrinkage.

9 Shoreline erosion and increased flood risk
to low -lying coastal areas.

1 Road networks (especially coastal roads)
at gre ater risk of damage from floods  and
stronger storm surges.

1 Critical facilities and developable lands
(especially those in the coastal zone) at
greater risk of damage from floods,
stronger hurricanes and  storm surges.

9 Critical utilities at greater risk of damage
from floods, stronger hurricanes and storm
surges.

1 Homes and developable lands (espe-
cially those in the coastal zone) at greater
risk of damage from floods and stronger
storm surges.
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Vulnerable sites by 2030 N
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Figure 21.
Projected inundation depths of 0.17 m (0.56 ft) for vulnerable Tortola sites by 2030,
based on IPCC sea level rise scenario ( source : DDM).

Vulnerable sites by 2070
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Figure 22.

Projected inundation depths of 0 .54 m (1.77 ft) for vulnerable Tortola sites by 2070,
based on IPCC sea level rise scenario ( source : DDM).
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Vulnerable sites by 2100
5
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Projected inundation depths of 0.98 m (3.22 ft)

Figure 23.
for vulnerable Tortola sites by 2100,

based on IPCC sea level rise scenario ( source : DDM).

1 Electricity system at greater risk of dam-
age from floods, stronger hurricanes and
storm surges.

1 Loss of or costly damage to tourism infra-
structure and properties from floods,
stronger hurricanes and storm surges.

1 Diminished natural tourist attractions, e.g.,
cor al reefs, beaches, and wildlife.

A Climate Change Adaptation Policy was devel -
oped as a result of the  Climate Change Green Pa-

per; it was approved by Cabinet in 2012. The ob-
jective of the Climate Change Adaptation Policy is

to ensure that the local impacts  of climate change
are minimised through  proactive planning and pro-
tective measures. To be successful, the Adaptation
Policy must be fully integr ated into t erritory -level
planning and policy in all impacted sectors (DCF,
2012). See also Chapter 2, Sectio n 2.2.4.9.

The portfolios of several territory -level, inter-agency
committees or bodies allow them to have a direct

influence on policies and decisions relevant to cli
mate change adaptation. However, to fully ac
complish these mandates, the Green Paper i denti
fies major management gaps that need to be ad
dressed by public sector managers and policy mak-

ers in: tourism and finance; land and c ritical infra-
structure planning; water and electricity;  the envi-
ronment, agriculture and fisheries; and the health
sector to ensure that adaptation strategies will min-
imise climate change impacts. According to the
Green Paper, management gaps that need to be
addressed include (Burnett Penn, 2010):

1 A comprehensive Coastal Management Plan ;

1 Specific management plans forb  eaches (work
is currently ongoing in this area ; see Chapter 2,
Section 2.2.4.10);

1 A management programme for fish stocks ;
Management plans for  designated Fisheries
Protected Areas ;

1 A comprehensive Land Use and Physical Devel-

opment Plan inclusive of zoning
ter 2, Section 2.2.4.5 ).

(see also Chap-
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BOX5
Benefits of Ecosystems as Natural Defenc es

Around the world, governments and communities are devising strategies for adapting to the negative im-
pacts of climate change that are now seen as unavoidable. Adaptation strategies help society to p lan
better and minimise negative impacts, even turn new conditions to their advantage. Adaptation can take

many forms: gathering
receiving early warning of disasters, or putt

Adaptation or EbA (UNFCCC, 2011).

Preserving ecosystems to help adapt to

such as fisheries, tourism and coastal protection

A new study on the natural protection provided by coral reefs was published in the journal
nications by an international team of researchers from the Univer
U. S. Geological Survey, Stanford University, and University of California

Key results from the study are as follows:

1 Coral reefs provide substantial protection against natural h

information, drawing together stakeholder
ing in place hard infrastructure. Another very important part of
adaptation involves using nature to help adapt to climate change

climate chan ge is of particular importance for
small island states in the Caribbean rely on the services ecosystems provide.
coral reefs in the region has been estimated at between US$3.1 and
(Mercer, etal ., 2012).

s to plan for new climatic conditions,

Y often referred to as Ecosystem -based

islands, and many
For example, the value of
$46bi | | i o3 bilian2for 3ervices

Nature Commu-
sity of Bologna, The Nature Conservancy,
dSanta Cruz. ( Science Daily , 2014).

azards by reducing wave energy by an

average of 97 percent (studies across all tropical oceans).

1 The reef crest, or shallowest part of the reef where the waves break first, dissipates 86 percent of

wave energy on its own.

1 The median cost for building artif
per metre for coral reef restoration projects.

9 Coral reef restoration can be a cost

1 There are 197 million people worldwide who can receive risk

icial breakwaters i s U$19,791 per metre , compared to

US$H1,290

-effective way to decrease the hazards coastal communities
face due to the combination of storms and sea level

rise.

-reduction benefits from coral reefs

alone ; alternatively, they may  have to bear higher costs of disasters if the reefs are degraded. These

are people in villages, towns, and cities who liv
elevation) and within 50 km of coral reefs.

1 Restoration of coral reefs for coastal defence may be as low as one
ficial breakwaters. Reef defences can be enhanced in a cost

e in low -lying, risk-prone coastal areas (below 10 m

-tenth the cost of building arti-
-effective manner through restoration,

a key factor in protecting small island nations and regions with limited fiscal resources.

3.1.10 Technological Hazards: Oil Spills/Hazardous Materials

Marine traffic Y2 especially oil tankers , large cruise lin-
ers and cargo vessels in transit through  the coastal
waters of the BVI Y2 present a risk for major oil poll u-
tion from collisions, fires and explosions, and ground-
ings.

Land -based operations fi such as fuel stations, gar -
ages and auto body repair shops fi pose the great -
est riskas sources of land -based pollution from spills,

fires and explosions, and from improper d isposal of
petroleum -based waste products. Many industries
in the Virgin Islands use oil and other pollutants in
large quantities on a daily basi s. The presence of
such large quantities poses a  potential hazard
should there be an accident or if the prod ucts are
not properly stored.
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Because the d isposal of oil and other pollutants  at
the Pockwood Pond landfill  is costly and often in-
convenient , illegal dumping of such products is
common . The most likely place for such activity is in
remote and environment  ally sensitive areas.

The damage and pollution caused by a major oil

spill or other harmful product s would have a long -
lasting and devastating effect on an envi ronmen-
tally sensitive area like the Virgin Islands. However,
damage from an oil spill or other  harmful product sis
not limited to major incidents; long  -term leakage or
dumping of small amounts, over time, can be just as
harmful. Even small amounts in ecologically sensi-
tive areas can lead to ecocid e or other environ-
mental issues (DDM, 2009).

FOUNDATION

Heavy metals, petroleum hydrocarbons (much of
which comes from runoff of motor oil and other
wastes from roads), and other toxic materials are a
cause for concern  because of their poisonous ef -
fects on aquatic life  and because accumulation in
the tissues of fish and shellfish can be harmful to hu-
man health.

Table 21 lists oils spills and hazardous material s
events that have been reported on Tortola over the

last ten years. The records were extracted from An-
nual Reports produced by the DDM. Figure 24
shows the frequency of the se hazard events over
the last ten years.

Table 21.
Oil spills and hazardous m aterials events for Tortola (quantities in gallons)

Estimated

Date Type Quantity Location
September 2004 Fire N/A Wickham & Cay
January 2005 Oil Spill N/A Palestina
February 2005 Oil Spill 55 CSY Dock
February 2005 Oil Spill 55 Careering Hole
March 2005 Oil Spill N/A Cruise Ship Dock
Mar ch 2005 Oil Spill N/A Cruise Ship Dock
April 2005 oil Spill N/A Cruise Ship Dock
Ap ril 2005 Oil Spill N/A Frenchman's C ay
May 2005 Oil Spill 30 Palm Grove
July 2005 Qil Spill N/A Sea Cow's Bay
September 2005 Oil Spill N/A Careening Hole
October 20 05 Oil Spill 30,500 Pasea Estate
November 20 05 Oil Spill 200 Road Town Ferry
December 20 05 Oil Spill Village Cay
January 2006 Oil Spill Lloyd's Ghut
January 20 06 Hazardous Mat erials Spill N/A Baughers Bay
January 20 06 Qil Spill N/A Road Reef
January 20 06 Qil Spill N/A Port Purcell
January 20 06 Qil Spill N/A Road Reef
February 20 06 Qil Spill N/A Road Ha rbour
March 20 06 Oil Spill N/A Road Town
March 20 06 Qil Spill N/A Long Bay
March 20 06 Oil Spill 3,000 Baugher & Bay
April 2006 Fuel Tanker Explosion N/A Frenchman's Cay
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Estimated
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Date Type Quantity Location
August 20 06 Oil Spill 1,500 Brand ywine Bay
August 20 06 Barge Sink N/A Brandywine Bay

September 2 006 Oil Spill 3,200 Fort Burt
Oct ober 20 06 Oil Spill N/A CSY Dock
December 20 06 Oil Spill 265 Cane Garden Bay
April 2007 Oil Spill 1.000 Hodges Creek
May 20 07 Oil Spill 200 Nanny Cay
October 20 07 Oil Spill 200 Careening Hole
October 20 07 Oil Spill 200 Pockwood Pond
December 20 07 Oil Spill 500 Road Town
January 20 08 Qil Spill 75 Road Town Ferry Dock
February 20 08 Oil Spill 250 Pockwood Pond
May 20 08 Oil Spill 200 Pockwood Pond
June 2008 Oil Spill 200 Hannah Bay
August 20 08 Oil Spill 21 Sophie Bay
September 20 08 Oil Spill N/A Public Works Department
October 20 08 Oil Spill 25 Baugher & Bay
January 20 09 Qil Spill N/A Road Harbour
April 2009 Oil Spill N/A Road Ha rbour
May 20 09 Oil Spill 2,000 Pockwood Pond
May 20 09 Oil Spill 75 Pasea Estate
June 2009 Oil Spill N/A Baugher & Bay
January 20 10 Qil Spill N/A Port Purcell
February 20 10 Qil Spill N/A Port Purcell
March 20 10 Oil Spill N/A Trellis Bay
March 20 10 Oil Spill N/A Duff's Bottom
May 20 10 Oil Spill 350 Road Ha rbour
August 20 11 Oil Spill N/A Road Tow n Jetty
August 20 11 Oil Spill N/A Road Reef
April 2013 Oil Spill N/A Mooring's
December 20 13 Oil Spill N/A Road Town Ferry
April 2014 Fire N/A Wickham & Cay
Source: DDM.

G G0 CNNND OO 0 GNO NG ¢ W0 "o * * * o0
Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14
Figure 24.

Timeline of oil spills and hazardous materials events in Tortola from 2004

-2014 (source : DDM).
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3.2 Managing the Environment to Reduce Impacts from Hazard
Events and Prevent Disaster s

3.2.1 Development Practices and Increased Hazard Risks

The environment and disasters are inherently linked. In September of 1989, the c entre of Hurricane Hugo
For example: passed 60 miles south of the British Virgin Islands.
Wind speeds varied between 217-257 km (135 to
f Environmental degradation affects natural 160 mi) per hour, storm surge was 0.9-1.2 m (3-4 ft),
processes, alters the resource base , and in- and wave height activity was estimated at 2.7-3.7
creases vulnerability to hazard events . m (9-12 ft). Fnancialdama ge was estimated at ap-
proximately $40 million. Damage was sustained on
1 Environmental degradation  exacerbates the all  coasts of Tortola and Beef Island
impact of natural hazards, lessens overall re- (Atwell, 1993).
silience , and challenges traditional coping
strategies. In December of 1993, areport,  Post Hurricane Hugo
Assessment Focusing on Sustainable Development
However, e ffective an d economical solutions to Issues in the British Virgin Islands, was produced by
reducing hazard riskby environmental enhance- Lynette Atwell on behalf of the Pan American
ment are often overlooked. Little research and Health Organization. ~ This post-Hugo assessment re-
policy work ha ve been undertaken on the sub- ported that environmental and physical impacts
ject. The concept of using environmental tools from natural hazard events are often the direct re-
for disaster reduction has not yet been widely sult of poor development practices  , as displayed in
applied by practitoners  (UN/ISDR, 2009. Table 22.
Table 22.

Environmental impacts recorded in a post-Hurricane Hugo (1989) assessment for Tortola.

Causative Factors e Environmental Impacts

Uncontrolled sand mining Dune losses up to 9 m (10 yd) in Fat Hogs Bay,

Destruction of mangroves Brandywine Bay, Kingston Bay, and Josiah & Bay

Lack of development standards with Erosion of reclaimed lands was experienced in
reference to bulk heading Road Town, East End, Fish Bay, Baug herd Bay,
— Sea Cowé6s Bay, The Tower

Waves penetrated  27.5 m (30 yd) inland and
moved stockpiled sand

Inadequate building  setbacks

Destruction of mangroves

Source: Atwell (1993).

In the disaster m anagement sector of the  BVI, Hurri- a paradigm shift towards  whatis knownas Compre-
caneHugo is often referr echt-t o hansivetDisastert Mamagemenod (CPM) s , a concept
alyst for change .6 Following Hugo in 1989, the De- that encompasses preparedness, prevention, miti-
partment of Disaster Management emerged as an gation, response and recovery. Today, the DDM is
independent unit (in 1990) with the employment of one of the leading nationald  isaster o rgan isations in
the first full -time Disaster Preparedness Coordinator. the region (DDM, Annual Report 2013).

Initial operations concentrated on the prepared-

ness phase of disaster man agement until there was In reviewing the post -Hugo a ssessment (Atwell,

1993), the d istinction between advances made in
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disaster management
made in environmental m anag

cleare r. The purpose of the assessment was:

1) To focus on sustainable development is-

sues;

2) To identif y the lessons of post -disaster that

resulted in development set

3) To recommend

Status of mitigati on

Mitigation Recommendation s

by Atwell (1993)

as opposed to advances

the most important mitiga-
tion measures that could be integrated in
the t er r i deceloym@rd tr

ement become s

FOUNDATION

future, including the identification of path-
ways for integrating disaster mitigation into
the development process

Many of the recommendations put forth by Atwell

have been successfully implemented by the DDM.

backs;

ends for the

Table 23.
recommendations from a post

2014 Status

However, d espite the progress ma de by the DDM,
there are many recommendations that have not
been implemented, and
opment planning and environmental management
as illustrated in Table 23.

these are related to devel-

-Hurricane Hug o assessment.

Comments

Existing 508foot building setback from
the high -water mark is inadequate

No c hange in development planning

procedures .

Lack of Regulations for the Physical
Planning Act (2004) impedes changes.

Mangrove areas should be conserved

Provisions of the Physical Planning Act
(2004) provide for the designation of
oenvironment al
the DTCP. None designated to date
although Government drafted a man-
agement plan and na  tional policy for
salt ponds and mangroves in 2005
(DTCP, 2005). The document was
never finalised or approved.

prote

Lack of Regulations for the Physical
Planning Act (2004) impedes changes.

Mangrove wetlands  might be more ef-
fectively protected and managed un-

de r comprehensive environmental
management legislation currently in

train (see Section 2.2.3.6, Chapter 2).

Detailed plans for mari ne areas , incor-
porating response -and -mitigati on pro-
grammes , need to be developed

Marine areas in the BVI can be pro-
tected in several ways:

1) Under the National Parks Acts
(2006); only one marine park des-
ignat ed to date.

Under the Fisheries Act (1997); 14
fisheries protected areas have
been declared under the Fisheries
Regulations (2003) .

Under the Physical Planning Act

( 200 4 envieoemertal p rotec-
tion areas; 6 none
date.

2)

3)

Management plans for the designated
marine protected areas have not been
provided by either the NPT or the DCF.

Several National Physical Development
Plans have been prepared for the BVI
(the most r ecentin 1996 and 2006).
None of the Plans have been ap-
proved by Government. A new Plan is
currently being developed by the
DTCP (see Section 2.2.4.5).

It is not known why management plans
for protected marine areas have not
been prepared to date.

Itis not known at present whether  a
new National Physical Development

Plan (under preparation 2014 -15) will in-
clude detailed planning for thet  erri-
toryf6s marine areas.
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In the p ost-Hurricane Hugo a ssessment report,
Atwell wrote:

Mitigation is a major component of emergency
management, yet it is the least understood, most
complex and controversial of all measures. Unlike
other aspects of disaster management, it occurs
when no event is occur-
ring and should form part

FOUNDATION

past are not repeated, and the potential for a
more secure future is not sacrificed.

As demonstrated in Figure 8in Section 3.1.2, multiple
hazard events have impacte d Tortola since Hurri-
cane Hugo . What also has occurred during the last
25 years is a substantial increase in population. Be-
tween 1990 and 2010, the

of the everyday ongoing
activities of many agen-
cies and departments.
Any mitigation p ro-
gramme must have as its
focus the attainment of
sustainable development,
so that mistakes of the

WHAT HAS NOTOCCU RREDIN THE LASP5 YEARS
ARE SIGNIFICANT CHANGESIN THE CAUSATIVE
FACTORSLINKED TO HAZARD EVETS SUCH AS
THOSHLISTED IN TABLE7. THE SAME MISTAKES
CONTINUE TO BE REPEFED YEAR AFTER YEAR

HAZARD EVENT AFTERAZARD EVENT

population of the  BVI in-
creased by approximate ly
80 percent , with projec-
tions of annual tourist arri-
vals of more than 500,000
visitors to the territory per
annum (PAHO, 2012).

3.2.2 Institutional Framework for Disaster Management

Atwell (1993) recognised the need to establish the
framework neces sary to achieve many of the rec-
ommendations put forth in her  post-Hugo report.

In the B.V.l. some steps have been taken in the di-
rection of integrating mitigative measure s in the
development process . [These] are largely mitiga-
tive programmes designed by  the Office of Disas-
ter Preparedness, as well as proposals for the prep-
aration of a Spatial Development Plan by the Town

and Country Planning Department. However this is
largely based on individual departmental initia-
tives and is not part of an overall co  hesive policy
on disaster mitigation. Like any other aspect of
planning, disaster planning here meaning mitiga-
tion, should not be viewed as a separate chapter

or sector but should form an integral part of all lev-

els of the planning process which can infor m poli-
cies and projects.

Twenty-f i ve year s ocatdlystdor c Bahge &
event represented by Hurricane Hugo, the accom-
plishments of t he DDM have resulted in significant
improvements in all the phases of emergency man-
agement . However, t he responsibilit y for integrat-
ing disaster mitigation in the national development
process ultimately lies with the
makers as it is only at the national level that all  -em-
bracing strategies can be developed. As recog-

territ opolicy s

nised by Atwell, t he first step in the process of creat-
ing such linkages is placing responsibilit y at the high-
est levels of government

At wel | s statement on the
build an effective mitigation programme is evident

in the challenges documented by the DDM in its An-

nual Report for 2013:

1 While the C omprehensive Disaster Man-
agement Strategy is a national strategy,
the DDM has borne most of the responsi-
bility for implementing, monitoring and re-
porting , which has placed a significant
burden on the department

I There are secto rs that have not come for-
ward to participate in disaster mitigation
because they do not understand the dif-
ferent phases of Comprehensive Disaster
Management.  Therefore , for the DDM to
have maximum impact  in mainstreaming
CDM, it needs to ensure thatitha s on-go-
ing programme s focusing on sensitisation
and awareness -building .

t oﬂp While the DDM has successfully collabo-
rated with the education and health sec-
tors, much work still needs to be done to
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build community -based and sector -
based Disaster Risk Reduction initiatives in
the tourism, financial services and food
security sectors.

1 The DDM has takenthelead for many na-
tional initiatives, e.g., vulnerability and
hazard assessment, tsunami and storm
surge modeling. Other appropriate
agencies now need to take over mainte-
nance of such programmes , as has al-
ready occurred with the Town and Coun-
try Planning and the Public Works Depart-
ments.

1 While concepts such as CDM and Cli-
mate Change Adaptation are concept s
generally accepted in the BVI, they are
not yet widely und erstood . Furthermore,
there is not a common ly agreed upon set
of criteria  employed by Caribbean s tates
for addressing how climate change s to
be integrated into CDM.

3.3 Development Trends Affecting Natural Hazard Risk

Around the globe, land use and land cover
changes are eroding the natural buffers that pro-

tect communities from hazard risk. These same
changes often erode  the capacity of humans to re-
cover from disaster. Other environmental changes,
such as anthropogenic global warming, will create
new challenges to the security and sustainability of
communities around the world. There are, however,
opportunities to reduce disaster risk, and en  hance
community resilience ( Global Alliance for Disaster
Reduction , n.d.).

Asstated ear | i er i n this
increased by approximately 80 percent in the dec-

ade between 1990 and 2010, with tourist arrivals
projected at 500,000 visito rs per annum (PAHO,
2012). Inevitably, increased development and ex-
panded resource needs parallel  ed this growth and
impact ed every sector %2social, economic, physi-
cal, and environmental.

chapter, t

FOUNDATION

1 The outdated age of aerial photography
and the inaccuracy of topographic da-
taset s availa ble to the DDM affect its abil-
ity to undertake hazard mapping and vul-
nerability and risk assessments. The Na-
tional Geographic Information System
needs to focus more on territory -wide GIS
policy and standards Consideration
should be given to the creation of a Na-
tional Data Repository.

1 The DDM relies heavily on external fund-
ing sources for its programmatic work
These tend to fluctuate from year to year ,
and such funding is not always geared to
national needs but to the objectives and
mandate of external  donors .

1 The D Digiodependence on external
fund ing can negatively impact the rate
and success of implementing future BVI
disaster strategies. In addition, as a UK
Overseas Territory, the BVI is not eligible for
funding from a number of international
development agencies.

The impact of BVI growth and development was
documented following Hu  rricane Hugo in 1989 (At-
well, 1993), with major causative factors identified
for damage to infrastructure, buildings, and the en-
vironment. These included:

1) Weak development st andards and lack of
maintenance of infrastructure.

that were
measures
was less

2) Development located in areas
considered vulnerable without
taken to ensure that development

exlﬁ)osed to severe hazard impacts.
e BVIOs population

3) Development in coastal areas in vulnerable
locations relative to the sea , with a lack of
observance of even minimal requirement s
for building setbacks .

While there has been considerable advancement
in recent years in development control strategies
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employed in Tortola, many practices still fail to ad-
dress the potential risk s and consequential impacts
inherentin land development  activities, including

1 Minimally sized subdivision plot son steep
hillsides.

1 Insufficiently regulated developmenton
steep hillside s.

1 Inadequate drainage
ways.

along major road-

1 Inadequate drainage incorporated into
reside ntial and commercial properties.

1 Inadequate setbacks from drainage
pa thways (ghuts).

1 Inadequate design and construction  of
septic waste systems.

3.3.1 Planning and Building Regulations

Several planning i nitiatives, projects, strategies , and
policies , focusing on risk reduction and mitigation

planning , have been implemented in the t  erritory
and are provided in Table 24.

Currently, development applications submitted for
review to the Department of Town and Country

Planning must include a vulnerability assessment if
the location or dimensions of the project appear to
put the development  at risk from hazard phenom-
ena, whether natural or man -made. The Depart-
ment of Disaster Management supports DTCP in this
eff ort and conducts the hazard vulnerability assess-
ment and prepares a report for each development
requiring a hazard assessment.

Hazard vulnerability assessment reports are based

on geological mapping and scientific models. In
addition (and as important as the hazard data) ,
recommendations are required for mitigation
measures specific to each development and each

hazard identified within the assessment. Mitigat ion
recommendations may include:
A Cut-slope recommendations forthe  spe-

cific geologic formation  associated with
the project, based on the degree and
direction of the slope

FOUNDATION

1 Inadequat e design of coastal reclama-
tion projects.

1 Inadequate building setbacks from
coastlines.

1 Removal/destruction of natural ecosys-
tems, such as mangrove wetlands and
salt ponds and mangrove stand  s.

1 Inadequate slope stabilisation tech-
nigues.

1 Inadequate shoreline stabil isation tech-
nigues.

1 Unpaved roads .

1 Inadequate w aste disposal systems.

A A geotechnical assessment  of alluvial or
reclaimed soils .

A A drainage plan

A Erosion control recommendations.

A Coastal mitigation recommendations re-

lated to climate change adaptation
measures.

The hazard data that is currently available from the
DDM to assist applicants include the following:

|l

Sorm surge inundation /flood hazard
maps utilising high -resolution coastal to-
pography data.

Tsunami wave and surge inu ndation
flood hazard maps utilising high -resolu-
tion coastal topography and bathymetry
data.

Wind and wave hazard maps.
Reclaimed land maps .

Bedrock and surficial geology maps and
engineering characterisation s
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Landslide susceptibility, liquefaction sus-
ceptibility , and shaking ampli fication maps
at high resolution.

Comprehensive engineering vulnerability
assessment of critical infrastructure, and
development of vulnerabil ity data collec-
tion methodology.

Development and implementation of
guantitative risk assessment methodology,
with model r uns for critical infrastructure.

Compilation of multi  -hazard risk mapping
for omodel intheBRVEi ngo

FOUNDATION

The DDM is also working with the D TCP to identify

deve lopment applications that requir
nical study to determine adequate design crit

e a geotech-

eriain

areas of reclaimed land, unconsolidated materials ,

and landslide vulnerability

These efforts to incorporate hazard risk mitigation
planning into development practices in the BVI are
continually improving, particularly as coordination

and collabo ration are emphasised and imple -

mented among key public
seeing land development in the territory.

-sector agencies over -
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Funding Agency

BVI Co-
ordinating

Table 24.

Objectives

BVI planning initiatives , projects , strategies and policies focusing on risk reduction and mitigation planning.

Outputs

island resources
FOUNDATION

Status

Hazard and Risk
Assessment Project
(November 1997)

Caribbean Disaster
Emergency

Management Agency
(CDEMA)

Agency

DDM

To provide information to mitigate losses re-
sulting from hazardous events. The outputs
were geared toward supplying agencies re-
sponsible for development planning and dis-
aster management with information to assist
in decision -making.

Hazardous mapping for hurri-
canes, land -borne flooding, seis-
micity, and landsides.

Inventory of risk e lements.
Vulnerability analysis and loss es-
timates.

Mitigation and loss -reduction
strategies .

Completed 1997

Quantitative Risk
Assessment Project,
Phase | and I
(September 2006)

CDEMA
GoBVI

DDM

To develop techniques and products to as-
sist building/e ngineering professionals, de-
velopers, and the general public understand
natural hazard risks and identify solutions for
mitigating risks .

New storm surge inundation

flood hazard maps utilising high -
resolution coastal topography
data.

Revised wind and wave  hazard
maps.

New maps and characterisation
of reclaimed land.

New solid and surficial geology
maps.

New landslide susceptibility, lig-
uefaction susceptibility, and
shaking amplification maps at
high resolution.

Comprehensive engineering vul-
nerability assess ment of critical
infrastructure.

Quantitative risk assessment
methodology with model runs for
critical infrastructure.
Multi-hazard ri sk ma
housing. 6

Completed 2006
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Funding Agency

BVI Co-
ordinating

Objectives

Outputs

island resources
FOUNDATION

Status

European Union,
executed by the

Agency

To develop the capacity, knowledge and
tools to enable the mainstreaming of disas-

1. Tsunamiwave inunda tion model-
ing of scenario events, and crea-

Regional Risk R tion . ; . . f . - Completed
eglona Hs eductio United Nations DDM ter risk management consistent with the Hy- tion of quantitative hazard maps. P
Initiative (R3lI) - ) . . December 2012
Development ogo Framework for Action and CDERA  -led 2. High resolution storm surge inun-
Programme Comprehensive Disaster Management. dation maps.
1.  Vulnerability analysis and risk
Disaster Risk profile (participatory approac  h).
Management 2. Assessment of emergency com-
. . . To enhance human safety, to reduce social, i nati
community Disaster Sub-regional economic and environmg’ltal costs of natu- munications.
Risk Reduction Project Programme DDM ) . I 3. Community Disaster Plan. Completed 2013
ral disasters, and to build more resilient com- )
for Anegada funded by the European munities Community Preparedness Tool
Union and executed by ' Kit.
CDEMA 5.  Model Evacuation Policy.
6. Beach Restoration.
Regulations specified by the  Physical
Planning Act (2004) to include:
o ) ) 1.  Procedures for environmental im-
Planning Regulations To reduce the vulnerabili ties associated with pact assessments and t he form bon
) . climatic events on the environment, through i ; endin
to the Physical Planning CDEMA DDM oud of environmental impact state- 9
Act of 2004 the development and subsequent applica- ments. Completion
tion of Planning Regulations. 2. Incorporation of hazard vulnera-
bility assessments to provide
guidance for making decisions
on development applications.
To collect and monitor all development ap- .
. ; L L P P An electronic system to allow for the
Comprehensive Disaster plications by linking all Government agen- o . -
) . ) . monitoring of planning applications
Management Harmo- cies with an integral role in development, as and mitigation measures being imple-
Planning Database nised Impleme ntation DDM well as external stakeholders such as devel- g g imp Completed 2013

Programme,
through CDEMA

opers and individual applicants, and giving
the m the ability to track their applications in
real time.

mented during early stages of the
planning and development control
process.
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Project

Funding Agency

BVI Co-
ordinating
Agency

Objectives

Outputs

island resources
FOUNDATION

Status

Enhancing Capacity for
Adaptation to Climate

UK Department for Inter-
national Development;

To identify and assessthe potential impac  ts
of clim ate change in the BVl and  the terri-

Virgin Islands Climate Change

Completed August

) Change in the managed by the' DCF toryds vulnerabilities, Green Paper 2010
Caribbean UK Overseas Caribbean Community and capacity to respond
Territories Climate Change Centre pacity pond.
Nati | Policy approved by
. Climate Change Trust aton a To ensure that the local impacts of cli  mate o ) Cabinetin 2012
Climate Change Fund Climate change are minimised through pro  active Ongoing implementation of the i h
Adaptation Policy ) Change g . ghp Climate Change Adaptation Policy Climate C hange
(established 2015) . planning and protective measures. Trust Fund estab-
Committee . .
lished in 2015
To build the territory
aster preparedness, r isk reduction, mitiga-
BVI Comprehensive tion, and Climate Change A daptation. Strategy Framework S _
. o trategies
Dlsastesrt Mtanggement To integrate Comprehensive Disaster Man- Results Monitoring completed in:
rategies : ) :
9 GoBVI DDM agement and climate change adaptation Evaluation and Reporting Frame- 2003
2003-2008 within Government. 2009
work
2009-2013 2013
2104-2018 To engage the private sector and communi- 1 Strategy Implementation Plan

ties in building resilience and supporting pre-
paredness and mitigation in the BVI.
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Issues, Conflicts,

and Areas of Concern

Impacts of
No Action/No Change

FOUNDATION

Short-term Options
Long-term Recommendations

ISSUE ONE

Lack of legislated authority
that mandate san integra-
tion of environmental and
development planning
controls with hazard risk re-
duction.

Continued degradation
of the environment and
increased risk to persons
and property from hazard
events.

Habitat destruction, loss
of species, reduced qual-
ity of life.

SHORTTERM OPTIONS

1.

Increase community and inter  -governmental a ware-
ness of the need for improved integration of environ-
mental concerns and development planning proce-
dures with disaster management  policies .

LONG-TERM RECOMMBEDATIONS

1.

Develop procedures to ensure thatp  olicy makers in all
government agenc ies and department slink their for-
ward -planning strategies with disaster management

Review and revise as necessary legislation that will sup-
port the integration of risk reduc  tion in the activities of

both the public and private sectors.

ISSUETWO

Inad equate emphasis on dis-
aster management in Gov-
ernmentds nati
agenda , an issue that is
clearly demonstrated by the
DDMd6s heavy r el
ternal funding for implem en-
tation of its programmes and
strategies .

(o]

Lack of multi -stakeholder
participation in  and sup-
port for the B V | Gbrapre-
hensive Disaster Manage-
ment (CDM) Strategy w ill
diminish successful d isas-
ter prevention and m iti-
gation programming
throughout the territor y.

Dependence on external
funding sources reduces
the feasibility of sustaining
effective mitigation pro-
grammes in the BVI.

SHORTTERM OPTIONS

1.

Government needs to provide increased support for im-
CDM St r at201®)y
whi ch outlines detailed priority areas for focused project

plementation ofthe D D M6 s

implementation across the public and private sector S.

ISSUE THREE

Uncontrolled roadway drain-
age is a major cause of dam-
age from hazard events in
Tortola.

The overall drainage of

T or t adads ésst be
addressed if recent dam-
age occurrences are to

be avoided in the future
including: dope failures,
sedimentation of coastal
waters, pollution of cis-
terns, and habitat de-
struction.

SHORTTERM OPTIONS

1.

The Department of Public Works needs to setasapr  ior-
ity the periodic clearing of all culverts from debris to al-
low for drainage in ghuts. Continued maintenance is a
prerequisite to keeping culverts free from debris

LONG-TERM RECOMMENDATIONS

1.

The approval process in Town and Country Planning
needs to inc lude design -and -construction methods and
standards that ensure reliable road and drainage infra-
Engineering input for road designs should be
required, with an emphasis on access, constructability
and drainage.

structure.

(continued)
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Issues, Conflicts,

and Areas of Concern

Impacts of
No Action/No Change

FOUNDATION

Short-term Options
Long-term Recommendations

Reinforce or rebuild em bankments along roadways us-
ing rock gabions or retaining walls as necessary.

Map the drainag e network in the Road Town area  and
evaluate its suitability and efficiency to accommodate

and dispose of runoff similar to that experienced in re-
cent rainfall even ts discussed in this chapter 6 gext.

ISSUE FOUR

Inadequate drainage of
ghuts has been identified as
a major cause of damage

from hazard events in Tortola.

See Issue Three

SHORTTERM OPTIONS

[These recommendations were put forth by Dr. Zoran

an

1.

Vojinovic afte r

assessment of the B(8KNdilees, 20d2)]i nage

Improve cooperation and integration between the

DTCP,DPW, DWM, and DDM.

Assess the current building process to identify areas
where development should be restricted to allow for
protection o f drainage flow paths and to avoid devel-
opment in hazardous areas.

The DDM should consider more proactive disasterm  an-
agement strategies and implementation of early warn-
ing systems designed to address flood hazard s

LONG-TERM RECOMMENDATIONS

1.

Widening of existing drainage channel sand construc-
tion of new drainage channels.

Development of detention/retention ponds.

Development of sustainable urban drainage s ystems
and measures such as : designated overland flow paths

or swales, permeable car parks, using op  en fields to cre-
ate natural ponds for capturing water, green roofs, infil-
tration trenches that lead to aquifers  , and other non -tra-
ditional measures.

ISSUE FIVE

Inadequate building set-
backs on Tortola have led to
a loss of natural resources .

If adequate se tback pa -
rameters and exacting
beach management
guidelines are not imple -
mented and enforced,
construction and  other hu-
man activities have the po-
tential to cause significant
coastal erosion and could
increase the impact sfrom
natural hazards ( such as

coast al flooding ).
(continued )

SHORTTERM OPTIONS

1.

The DTCP should require applicants for development
permits to undertake a coastal impact assessment if ap-
plying for projects in the coastal zone.

LONG-TERM RECOMMENDATIONS

The BVI Government should e stablish a dequate set-
back requiremen ts for all coastal de velopments in the
territory. Such requirements should consider the fol-
lowing:

(continued )
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Issues, Conflicts,

and Areas of Concern

Impacts of
No Action/No Change

FOUNDATION

Short-term Options
Long-term Recommendations

Over time, these practices
will contribute to the  deple-
tionof Tor t oatwmabre-
sources.

Improperly sited buildings
and buildings with inade -
quate foundation support
are especially vulnerable to
the effects of coastal ero-
sion.

@

(b)

A coastal vulnerability assessment  should be car -
ried out using historical aerial photography to

identify coastal change over time near any

bea chinthe t erritory. Access to such data  will
help to improve decision -making about appropri -
ate setback sfor development activities in the
coastal zone .

Changi ng t highwatemark & tnatura
vegetation line ¢ in designating setback require -
ments would provide a static survey position that

can be more easily identified by anyone at any

time, as well as on aerial maps. Where the vege -
tation line has been removed, the use of aerial
photos can assist in making the determin ation . If
this change was implemented, then s etbacks
such as the one described in the Land Develop -
ment Control Guidelines  of 1972 would thereafter
begin from the vegetation line.

ISSUE SIX

The construction of sea de -
fences and the implementa
tion of beach stabilisation
projects a re not always suc -
cessful, whether in Tortola,
other islands in the BVI, or
elsewhere.

The possible adverse effects
of shoreline stabilisation
methods can be significant,
including the following:

A Increased erosion of the
adjacent natural shore -
line and sco uring in front

of stabilisation structures.

A Reduced or degraded
habitat for a varie ty of
fish and wildlife species.

A Impaired movement of
organisms between
aquatic and terrestrial
habitat.

A Altered physical struc -
ture of the water's edge,
with changes to hyd rol-
ogy .

A Local changes in water
quality, including
changes in temperature
and increases in turbid -
ity, nutrients and con -
taminants.

SHORTTERM OPTIONS

The BVI Government should e stablish adequate setback

requirements for all coastal devel

opments to allow f or

the natural fluctuation of the shoreline

All proposed engineer
Tortola and elsewhere in the territory
pert coastal engineering and environmental
tion prior to project approval, as well as the

ing works along the shoreline in

should require ex-
consulta-

submission

of design plans from a qualified coastal scientist

LONG-TERM RECOMMENDATION

1.

Once put in place, Government will need to enforce
setback requirements and building regulations.
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Issues, Conflicts,

and Areas of Concern

Impacts of
No Action/No Change

FOUNDATION

Short-term Options
Long-term Recommendations

ISSUE SEVEN

Continued loss of coastal re-
sources from a lack of an ad-
equa te beach management
policy and legislation.

If beach management
guidelines are not imple-
mented and enforced, con-
struction and other human
activities have the potential

to cause detrimental erosion
of the coastline , increase im-
pacts from natural hazards
(e.g., coastal flooding ), and
deplete the natural resources
of Tortola .

SHORTTERM OPTIONS

1. Footpaths to beaches
ment or private property owners
tion is not destroyed from trampling. In some cases, a
raised boar dwalk may be required  to prevent interfer-
ence with the dune system. The use of dune fencing is
also recommended for dune restoration to help capture

should be created by Govern-
to ensure dune vegeta-

wind -blown sand. (For more information see: Manual for
Dune Management in the Wider Caribbean found at:
http://www.cep.unep.org/issues/sanddunes.PDF )

2. All proposed engineer ing works along the shoreline in
Tortola and elsewhere in the territory  should require ex-
pert coastal engineering and environmen tal consulta-
tion prior to project approval, as well as the
of design plans from a qualified coastal scientist

submission

LONG-TERM RECOMMENDATION

1. The proposed Beach Management Framework for the
BVI (see Section 2.2.4.10) should be approved and im-
plemented by Government, perhaps as part of environ-
mental management legislation current being drafted.

ISSUE EIGHT

To ensure that safe and sus -
tainable development is
achieved in the BV, design
require ments applied to
development projects

(both public and privat  e),
and to the construction
methods to be employed,
need to incorporate appro-
priate building standards,
drainage plans, and eleva-
tion and setback consider-
ations to deal with the nat-
ural hazards such as:

- recurring floods,

- strong hurricanes and
other wind st orms,

- earthquakes,
- landslides,
- storm surges, and

- sealevelrise.

With an increasing popula -
tion and expanding physical
development in the BVI, es-
pecially Tortola , the conse-
quences of natural hazard
events can be of disastrous
dimensi ons in terms of impact
on physi cal, economic and
social infrastructur e. Many
impacts can be diminished if
proper attention is  paid to es-
tablishing and imple menting
building st andards that miti-
gate the dimen sions of disas-
ters.

SHORTTERM OPTIONS

1. The Government of the BVI should take steps to:

(a) Continue to enhance and improve mitigation
planning within the key government departments
and agencies charged with land use planning,
development control, natural resource manage-
ment, and disaster management.

(b) Increase plot size requirements  for steep slopes
and develop subdivision application require-
ments.

(c) Incorporate setback requirements for develop-

ment activities

(d) Ensure that all aspects of proposed developments
first address and then integrate topographic and
natural features in the design and layout of pro -
jects.

(e) Promote a multi -hazard approach to physical
planning.

(continued)
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Issues, Conflicts, Impacts of Short-term Options

and Areas of Concern No Action/No Change Long-term Recommendations

(f)  Ensure that in the planning phase f  or proposed
land -use activities provisions are included for best
management practices to contr ol all types of po -
tential erosion ( e.g ., long -term erosion, storm -in-
duced erosion, erosion due to inlets ) and that
erosion -control policies are employed when lay-
ing out lots and infrastructure near a shoreline

(g) Ensure that government -sponsored developmen t
projects are subjected to the planning require -
ments detailed in the Physical Planning Act (2004).

(h) Employ a multi -disciplinary team approach to
physical planning, including professionals with lo-
cal knowledge and a variety of technical exper-
tise and backg round.

LONG-TERM RECOMMENDATION

(1) Overtime, the Government of the BVI should implement
procedures and policies for  the fo llowing:

(a) Require that a Il future coastal developments be
constructed at adequate elevations or on pilings
(no concrete structures) to ensure that natural
dune systems are not disturbed and to allow for the
uninterrupted flow of potential floodwaters

(b) Establish adequate setback requirements for all
coastal developments.

(c) Require that all roads be paved and incorporate
adequate drainage within a reasonable period of
time following the start of development.

(d) Provide approved Planning Regulations under the
Physical Planning Act (2004) (see Section 2.2.3.2).

(e) Incorporate hazard risk reduction d evelopment -
and -design parameters in the National Physica | De-
velopment Plan currently in preparation (see Sec-
tion 2.2.4.5).

(f)  Finalise the draft Beach Management Framework
and the draft Wetlands Policy (see Section 2.2.4.10) ,
or incorporate the provisions of each within com-
prehensive environmental management legislation
currently being drafted
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4. BIODIVERSITY RESOURCES: THE TERRESTRIAL ENVIRONMENT

As noted in Chapter1, Tor t o ILand af the Tartle

Although this chapter presents a summary of the

Dove6 is said to hiaswe urdadre gteestmal biodiversity of Tortola, it is by no means

name by Christopher Columbus on sighting the is-
land durin g his second voyage in 1493.  But in fact,

Col umbus named the i s IThisrao

mantic view of t he
story, but many authorities suggest that the
name is derived from the Dutch Ter Tholen, named
after anisla nd off the coast of The Netherlands (see
Section 1.2.2.2 of Chapter 1 ).

Nevertheless, oLand of the Turtle Dove 0 is perhaps
more intriguing because it makes Tortola one of the
few islands named for a native bird %and a great
way to introduce the chapter on t he biodiversity of
the largest of the British Virgin Islands. Herein we ex-
plore t he i s Wild mmniaks, plants and land-
scapes.

4.1 Historical Studies of Tort o | Bidiisersity

411 Studi es of

The first person to focus attention on the natural
flora and vegetation of the Virgin Islands is August
Heinrich Rudolf Grisebach , a German medical doc-

tor who also studied botany, phytogeography an d
other disciplines. He traveled widely throughout
much of Europe and parts of the Middle East study-

ing plants, vegetation, landscapes and cultures. He
also visited the West Indies and collected and
named many species new to science. One of his
greatest works is Flora of the British West Indian Is-
lands, first published in 1864 and updated and re-
printed several times since. His work remains popu-
lar even today, being one of the first studies of its
kind and offering initial records for many islands. His
focus went beyond Tortola  to include other British
West Indian i slands, thus allowing greater under-
standing and awareness of the species of native

and naturalised plants that occurred during the
early years of European colonisation.

Tort ol

com plete since there a re species that are yet to be
identified, taxonomic revisions that are ongoing,

0 Qzzles and duestion that are  still being investi-
i sl andd sgated,and@ew discovesies iyet tobeé ngadel nThere
i sl andéres also natural resources that may have been

overlooked or missed during th e current survey , but
as time was theirenemy, the authors of this chapter
had to finalise their researches despite a desire to
continue writing about the wonderful , even
astounding , biodiversity of this island.

And yet, the team has tried to  present the m ost sa-
lient aspects and details o f T o r hiod Ivexsitys
The authors hope that readers  will be inspired by
and learn from this review of the diversity of wild
plants and animals that  inhabit the oLand of the Tur-
tle Dove .6

abs Vegetation

Around the same period, Danish soldier, botanist
and naturalist, Heinrich Franz Alexander Baron Von
Eggers, published his work The Flora of St. Croix and
the Virgin Islands in1879. Egger 6 s f ocus
the then -Danish island of St. Croix, but he does ven-
ture elsewhere to briefly describe the landscapes,
farming practices , crops and some wild plants of
Tortola. At that time, most of the Virgin Islands had
been transformed by agriculture and human settle-
ments, with little of the original forests remaining.

Egger 8ds idns pravidé priportant glimpses of
what life was like during that period, and how the
native landscapes were transformed after Euro-
pean colonisation and development. He offers a
basis for our understanding of how these changes
took place and the impacts t hat these rapid and
severe transformations had on habitats, species, lo-
cal climate and ecosystem functions. It was not

The a uthors of Chapter Four are Kevel C. Lindsay and Jean -Pierre Bacle.
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only Tortola that experience d these dramatic
changes, but all of the Virgin Islands.

Beginning in 1923 and ending in 1930, famed bota-
nists and naturalists Nathaniel L. Britton and Percy
Wilson began a series on the Botany of Porto Rico
and the Virgin Islands . Britton is best known for his
monumental works on cacti, the plants and land-
scapes of Cuba , and many discoveries of plants
and anim als in Asia. He was a well -known author
who also studied the plants of the Virgin Islands, in-
cluding many from Tortola, for which he provides
records.

Stuart Danforth , eminent entomologist, ornithol-
ogist, zoologist and naturalist , worked from his base
at the College of Agriculture in Puerto Rico where
he taught. He visited many of the islands of the
Greater and Lesser Antilles, focusing on birds, their
foods and habits.  Through his work, he increased
awareness of bird and plant interactions , the natu-
ral co ntrol of insect pests on crops , improvements in
farming methods and yields, and the landscapes of

the islands he visited. He published two works rele-
vant to the Virgin Islands, these being  Bird Records
from the Virgin Islands in 1930, and Supplementary
Account of the Birds of the Virgin Islands including
Culebra and Adjacent Islands Pertaining to Puerto
Rico, with Notes on their Food Habits  in 1935.

James Beard worked extensively through out the
West Indies, and in 1949 he published his well -known
work on the vegetation of the Lesser Antilles  and the
British Virgin Islands entitled The Natural History of the
Windward and Leeward Islands He was intrigued
by what he described as the unique vegetation on

Sage Mountain which he defines

rainffor est , 6 the only oWestlmliés
and similar only to the high elevation forest on the
upper summits of Tobago (Tobago is more closely
related to South America biogeographically).

Elbert Little and Frank Wadsworth of the U.S. Depart-
ment of Agriculture in Puerto Rico wrote the first
comprehensive handbook on the shrubs and trees

of Puerto Rico and the Virgin Islands, describing
many species, and providing line drawings of each
plant profiled.  The first volume was published in
1964, entitted Common Trees of Puerto Rico and the
Virgin Islands. Volume Two, a more comprehensive

FOUNDATION

work, followed in 1974 and includes Roy Woodbury
as an author.

William D6 Ar cy , bot ani lstAnhnotadb | i shed

Checklist of the Dicotyledons of Tortola, Virgin Is-
land s in 1967, in which he describes landscapes,
vegetation, climate, and plant species from Tortola.
His is the most complete list of this group of plants for
Tortola to date, and provides an excellent baseline

to compare more recent information, especially
since he provides locations for many of his records.

Alain Liogier, a priest, naturalist and botanist,
worked throughout much of the Antilles, research-
ing plants and vegetation, and wro  te several signif-
icant studies. His work on Virgin Islands flora culmi-
nated in publication of the five -volume series De-
scriptive Flora of Puerto Rico and Adjacent |  slands,
beginning in 198 5 and ending in 199 7. The volumes
describe many native and naturalised species, in-
cluding those of Tortola.

George Proctor, t h e r e gnosbrendwned fern

expert, wrote the Virginlsland s most compl et e

in-depth work on the ferns and their allies for this
part of the region.  Proctor visited and documented
widely throughout the Virgin Islands over many
years. His studies of pteridophy tes resulted in the
book entitled Ferns of Puerto Rico and the Virgin Is-
lands, published in 1989. It provides descriptions of
known species, including those of Tortola, with infor-
mation on their habitats and locations on the island
where they are found.

Inrecentyears, the Royal Botanic Gardens , Kew has
increas ed its involvement in the research and con-
sgryatiop of dhe dlgya, gf the ¢ British Virgin Islands.
Fgomithe mid -199@s tothe gresent, teams from Kew,
working alongside the National Parks Trust, the De-
partment of Conservation and Fisheries , and other
local partners, have been diligently surveying, as-
sessing and documenting the
plants, with special focus on rare, endangered and
endemic species.

Kew has published several works on the B VI, includ-

ing St atus Report for the Briti

Species Red List, (Pollard and Clubbe , 2003). Many
of these works are available via the internet. Kew
also maintains web portals, including blog posts, on
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its work in the BVI and other UK Overseas Territories,
and these can be visited as follows:

T  www.kew.org/discover/blogs/uk
territories

-overseas -

1 www.kew.org/news/kew -blogs/welcome -
to-uk-overseas -territories -blog.htm

1  www.herbaria.plants.ox.ac.uk/
bol/BVI/Home/Index

1  www.herbaria.plants.ox.ac.uk/bol/ukot

The latter is an online herbarium catalogue of the
plants of the British Virgin Islands, including Tortola,
which allows the visitor to search for species, loca-
tions and specimens of plants fro m each major is-
land of the BVI. Kew and the NPT continue to map
many of the rare, endangered and endemic spe-
cies, and collect and preserve seed material for
long -term conservation and management.

FOUNDATION

Other authorities have contributed to knowledge of
the flora of Tortola and the Virgin Islands archipel-
ago , including Eleanor Gibney, author, naturalist,
botanist and historian.  Gibney was born on St. John,
USVI and has authored the book A Field Guide to
Native Trees and Plants of East End, St. John, U.S. Vir-
gin Islands, published in 2004. She has traveled
widely throughout the Virgin Islands and is one of
the most knowledgeable persons on t he
and history.

Pedro Acevedo -Rodriguez has studied the flora of
the USVI especially of St. John, and authored Flora
of St. John, US Virgin Islands in 1996, the most com-
prehensive work on the plants of any single Virgin
Island to date. He participated in the first Darwin -
funded project in the BVI undertaken by the NPT
and Kew from 1998 -2001. He continues to study
plants and vegetation throughout the region, and
maintains the most significant internet web por tal
for West Indian wild plant f lora: www.bot -
any.si.edu/antilles/WestIndies/index.htm

florad s

412 Studi es o fFauda

The histori cal study of the fauna of the B VI follows a
similar trajectory to that of flora , with many of the
key players being common to both disciplines. Sci-
entific research and environmental conservation in

the Virgi n Islands archipelago is largely a modern
phenomenon of the twentieth ¢ entury. However,
the earliest studies of Virgin Islands & natural history
began in the 1800s when European and American
researchers, along with curious residents, first recog-

nisedthedi ver sity and richness

and flora and began to collect, describe, and ex-
plain the natural world they explored.

The study of the fauna of the Virgin Islands has in-
cluded a number of prominent experts. Nathaniel
Lord Britton (1859 -1934), founder of the New York Bo-
tanical Garden, was a renowned plant and herp  e-
tology expert whose influence on the study and un-
derstanding of the plants, amphibians and reptiles

of the Virgin Islands is unquestioned.

Scholars such as Thomas Barbour (1884 -1946), an
American herpetologist who led the Museum of
Comparative Zoology at Harvard University, ex-
plored the Virgin Islands, and many species are

named after him.  Barbour was the first to name the
uniqgue amphibian, the local toad Peltophryne
lemur of Virgin Go rda, which is now thought to be
extinct. In 1982, Dr. William P. MacLean at the Uni-
versity of the Virgin Islands in St. Thomas wrote the
most significant and lasting study on reptiles and
amphibians for the Virgin Islands , Reptiles and Am-
phibians of the V irgin Islands. It remains the single
most comprehensive publication of its kind for the
\ordiin Idlahds todatee a 6 s f auna

For invertebrates, much of the early study and col-
lecting of terrestrial insects and other non -verte-
brates remains obscure. B ut by the 1920s , several
individual collectors and research institutions had
begun to shape our initial understanding of the Vir-
gin Islandsd diverse
peculiarities and habitats. These included: the Uni-
versity of Puerto Rico ; W.T. Forbes; Stuart Danforth of
Puerto Rico ; the Smithsonian Institution; the Museum
of Comparative Zoology at Harvard; and West In-
dian naturalists George Seaman, Supervisor of Wild-
life for the USV/I Government, and his best friend and
colleague, Harry Beatty, another VI native.
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The birds of the BVI were celebrated by naturalist the person of biologist Clive Petrovic, whose love of
Rowan Roy of Tortola, who carefully observed and all things BVI endow him with a commitment to en-
diligently recorded details on avifauna until his vironmental research and to sharing his knowledge
death early in the twenty -firstcentury. Roy 6s vy ecfthest er r i nataral editage.

of exploration and study continue to the present in

4.2 Vegetation and Flora

Tortola often seems an islan d of illusions. From off- Sage Mountainat5 43 m (1,781 ft). The i sfdaandds

shore, it appears much larger than it actually is. This ther high elevation contributes to steep valleys, in-

is because of the steep slopes that hug and claw at dented bays and precipitou s coastal cliffs.

Sage Mountain and the islandds ,l engthy shoreline

indented with numerous bays and coves. From the sea, Sage Mountain rises above the peaks
of many nearby islands, and  Tortola often seems

Tortola, the largest landmass of the BVI and third possessed by the clouds. Sage is regularly graced

largest in all of the Virgin Islands ( after St. Croix and by these white and grey tufts, sometimes resulting in

St. Thomas), has the highest elevation of all with the optical illusion of the island  seeming to float just
above the sea, suspended from the sky by invisible
chords.

421 Tor t o/égatdtisn Communities and Plants

Today, much of the mid -to-upper slopes of Tortola extensive areas of gras slands, pasture, occasional
are covered in seasonal -deciduous woodlands  and small fields of cultivation, and narrow ribbons of
forests. But this was not always so. Paintings and woodland along the ghuts. Figure 25 shows a view
photos of the slopes of many parts of Tortola from from Ruthy Hill looking towards Road Town Harbour
the 1800s to the early 1980s show that the island was in 1827.

largely deforested, and that much of the vegeta-

tion consisted of patches of low woodland, scrub,

Figure 25.
View from OoORuthy Hill o6 | ooking sout
(source : colour engraving by J. Johnson, 1827).
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4211 Tortol ads

There are approximately 23 veg etation types found
on Tortola. Table 25 provides a list of categories and
types. Figure 26 shows the distribution and locations
for the communities.  Both the vegetation types and
the map have been adapted from Kennaway , et
al. (2008). The IRF team has made adjustments to
the 2008 material to accommodate the distinct
vegetation of Sage Mountain , which is regionally
unigue and rare ; the woodlands and s hrubland s of
the boulder fields on the eastern end of Tortola  and
at Beef Island; and the palm -dominat ed woodland
on the western end of Tortola.

Today, the most extensive ar ea of forest on Tortola
is centred around Sage Mountain and on its north-
western, western , and il in small patches fi south-
western slopes. On the upper summit is the xero-
phytic r ainforest as described by Beard (1949). Fur-
ther down the slopes are evergreen forest  %:less hu-
mid and with a somewhat more divergent mix of
species than at the summit %2 and , in drier and more
exposed areas, a seasonal -evergreen community
occurs. Smaller patches of this seasonal -evergreen
forest also occur throughout much of the northern
coast and on lower hills and on the southern side of

the island, espec ially the central western area.
Here, the introduced and often invasive Tan Tan (L.
leucocephala ) may dominate.

On Beef Island, seasonal -evergreen forests and
woodlan ds dominate much of the island. On the
summits of the two highest points  of Mount Aima
small patches of dry evergreen forests occur.

On the eastern end of Tortola near Balsam Ghut o n
the northeastern coa st, small patches of boulder
field woodland are found, somewhat reminiscent of

the boulder fields on Virgin Gorda. Huge boulders
pile onto each , thereby forming cavities and pock-

ets that create opportunity for certain types of
plants. On these rocks, tre es such as Clusia rosea ,
Ficus spp., many vines , and numerous bromeliads
abound, sending long aerial roots to drop dow n to
the floor like ropes, thus helping to keep the rocks in
place and retain rare and precious soil and organic
matter. Photo 20 shows a small patch of this wood-
land.

Vegetati on

FOUNDATION

Photo 20.
Boulder field woodland at Balsam Ghut, Tortola.
Unfortunately, roads have cut into the area and are
fragmenting the habitats, possibly exposing the
community to severe solar radiation and drying
winds, flooding , and the loss of precious organic
material and soils. Further road and home develop-
ment s are likely to exacerbate this situation. The
bromeliad collections here are quite extensive, and
there are several species, including some unusual
hybrids, whose identifications are provingtobea n
ongoing challenge. These form large masses on
rocks and trees , collect ing dead and decaying
plant and animal material  that is slowly converted
to soil, providing nutrients for the community. The
bromeliads also store water, used by other plants,
birds and other animals, especially  during dry peri-

ods. Nowhere else on Tortola does such an exten-
sive collection of bromeliads occur.

The boulder field vegetation on Beef Island  isdomi-
nated by numerous vines, stunted trees, columnar

cacti , Tillandsia utriculata bromeliad and the occa-
sional Clusia rosea tree.

On the western peninsula of Tortola, forests and
woodland communities intermix. On the south, drier
conditions prevail and the trees are limited in
height. Here too, the Tree Cactus (Consolea cf. ru-
bescens ) occasionally occurs, an in  dication of the
prevailing drier conditions. The vegetation is also
relatively young, dominated by the Tan Tan. This
suggests that it started re -growing , perhaps some-
time in the 1960s. Because of the limited availability

of water and low humidity, compl ete restorati on will
take considerable time.
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Table 25.
Vegetation and ¢  ommunity t ypes for Tortola.

FOUNDATION

(\[e} VEGETATION AND COMMUNITY TYPES
Woodlands & Shrublands

1 Drought Deciduous Dense Woodland

2 Drought Deciduous Open Woodland

3 Boulder Field Evergree n Woodland

4 Boulder Field Evergreen Shrubland

5 Evergreen Palm Woodland

Forest
6 Xerophytic Rainforest
7 Evergreen Gallery Forest
Deciduous, Evergreen Mixed Forest and Shrubland with Succulents
Seasonal Evergreen and Evergreen Forest
10 Semi-Deciduous and Drought  -Deciduous Forest on Alluvium and Non  -Carbonate Substrates
11 Seasonal Evergreen Forest with Coconut Palm
Forested & Herbaceous Wetlands

12 Mangrove

13 Seasonally Flooded Savannahs and Woodlands
Herbaceous Communities

14 Herbac eous Agriculture (Cultivated Lands)

15 Pasture, Hay or Inactive Agriculture

16 Pasture, Hay or Other Grassy Areas

Sparse Vegetation

17 Bare Soll

18 Salt and Mud Flats

19 Quarries

20 Coastal Sand and Rock

21 Water & Permanent
Urban/Developed Area s

22 High-Medium Density Urban

23 Low -Medium Density Urban

Source: Adapted from Kennaway,

Although the native

et al . (2008).

Thatch Palm (Coccothrinax humidity levels.

Some tall examples of

Bursera sim-

barbadensis ) (see Box 6) occurs on the southern
slopes of the west e nd peninsula, it is more preva-
lent on the northern side, dominating the forest in
some areas. The vegetation here is taller, more shel-
tered and better able to trap moisture an dincrease

aruba dominate, as well as Mastichodendron foet-
idissimum, one of the larger emergent species, es-
pecially in sheltered gullies.
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island resources
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Island
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Carrot Bay i/ y : % 7 laney Brandywine
& e Fie Point Bay

Apple Bay Vegetation Classification

Belmont
Smugglers . LongBay [_] Bare soil = Pasture, Hay,
tocler — Y& : 5 [ Coastal Sand and Rock orother grassy areas
Point : 25 Cay Deciduous, Evergreen and [l Quarries
. et <3 0‘;::"30 =) M_|):1eg Forest and Shrubland []Saltor Mud Flats
Sopers Hole e with Sucellants Seasonally Flood Savannahs
ﬂ @énéhman's m Drought Deciduous Ty and Woodlands
ittle Ccay Dense Woodland Seasonal Evergreen
Thatch = Drought Deciduous =1 and Evergreen Forest
Open Woodland

Seasonal Evergreen Forest

= Herbaceous Agriculture | with Coconut Palms
~Cultvatsd Lands Semi-Deciduous and

[ High-Medium Density Urban [ Drought Deciduous Forest

Low-Medium Density Urban on Alluvium and Non-Carbonate Substrates
0 25 5 I Mvangrove I Water - Permanent
I s Kilometres Pasture, Hay or
nactive Agriculture
L inactive Agricul
Figure 26.
General vegetation map of Tortola and nearby islands ( source : Kennaway, et al., 2008).
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