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Note from the Author

To define the appropriate reporting and technical methodology to use in the Hazard Vulnerability

Assessment, three main topic were taken into consideration:

1) To create a user-friendly and effective method integrating GIS map lavers and the critical
facilities database.

2) To use software tools commonly use by any government office (e.g. excel, access, dbase,
etc), helping at the same time in reducing implementation cost and training efforts.

3} To set the standards in the Hazard Vulnerability Assessment methodology and promote the
use in the Caribbean region in future hazard vulnerability assessment project.

After taking into consideration the work of other consultants in charge of running PGDM
assessment in other countries in the region, especially Eva Hodgkinson-Chin in Antigua and
Barbuda, it was decided that the same approach in technology and reporting structure will
contribute to set the standards for future Hazard Vulnerability Assessment i the region.

The technical module of this report is covered in another document named “FINAL Procedure
Documentation GIS Database integration Ms. Access 2000 and Arc View 3.2 for Hazard
Vulnerability Assessment”, which includes the developing a database in Ms Access for the criical
facilities, and the link to the Arc View 3.2 project that processed the hazard vulnerability maps
and the spatial analysis involved in the method and was used in the Assessment report.

Finallv, regarding the vulnerability assessment, it is important to stress that it was undertaken for
some of the existing facilities, and that new development on vacant or agricultural lands (e.g. new
hotel resorts, and other project) should take into account the hazard information used in this
report to reduce the vulnerability of that development as well as for hazard mitigation purposes.
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PART I - PROJECT AND METHODOLOGY

1.0 Introduction

1.1 Post Georges Disaster Mitigation Program

The Post Georges Disaster Mitigation (PGDM) program is one of three components of
The Hurricane Georges Reconstruction and Recovery in the Eastern Caribbean program.
The PGDM is responsible for implementing the disaster mitigation capacity building
component and seeks to reduce the vulnerability of population and economic activities to

natural hazards. Towards this end, the PGDM includes a hazard vulnerability assessment

component.

1.2 Hazard Vulnerability Assessment Project
The Hazard Vulnerability Assessment Project consists of an assessment of the hazards 1o
which St. Kitts and Nevis are prone and the vulnerability of critical facilities and
resources to the hazards. To conduct this assessment the project consisted of the
following activities:

¢ Hazard identification and prioritization

e Hazard analysis

o Facility and resource identification and vulnerability assessment

1.2.1 Hazard Identification and Prioritization

Hazard identification and prioritization was conducted during a Hazard Mapping
Prioritization Workshop in St. Kitts during September 2000'. The workshop produced a

list of six hazards, which are listed in order of priority below:

Winds / Hurricanes

Drought (Nevis only)

Storm Surge

Floods

Coastal Erosion

Inland Erosion (St. Kitts only)

® » & o * o

'Rogers. C. 2000. Hazard Mapping / Vulnerability Assessment Prioritization Workshop Report.

http://www.oas.org/pgdm
I



1.2.2 Hazard Analysis

Specialists in the areas of wind, storm surge, drought, flooding and erosion were
contracted to study the vulnerability of the Federation of St. Kitts and Nevis to the
hazards and produce detailed reports and hazard wvulnerability zome maps. The

vulnerability categories used for the maps produced were “No vulnerability”, “Low”,

“Moderate”, “High” and “Very high”. These reports and maps are available at

http://www.oas.org/pgdm.

Hazard vulnerability maps were produced for the following hazards:
Wind

Storm surge

Waves

Drought (Nevis only)

Flooding

Inland erosion (St. Kitts only)

Coastal erosion

® & ¢ & & » 0

Wind, storm surge and waves are caused by hurricane and tropical storm activity and are
closely related. The TAQS model was used to generate the vulnerability maps. Drought
was analyzed on the basis of watersheds and considered environmental, meteorological,
hydrological, infrastructural, human and land use factors. Flooding considered factors
such as slopes, drainage, ratio of watershed area to flood plain and run-off rates and
potential. The Hurricane Lenny rainfall event was used as the basis for classification of
flood hazards. Inland erosion examined sheet and rill erosion, gullying and landslides.
Coastal Erosion (‘coastal erosion’ refers to beach erosion in this assessment) considered
only those beaches that are monitored by The Fisheries Division of St. Kitts and Nevis,
the Department of Environment, the Physical Planning Division (SKT) and Physical
Planning and Development (NVS).

1.2.3 Facility and Resource Identification and Assessment

The process of facility and resource identification and assessment consisted of the
definition of the facilities and resources to be considered, data collection, data automation
and finally vulnerability assessment. The facilities and resources to be considered were
identified with the assistance of the Physical Planning Division (PPD), the National
Emergency Management Agency (NEMA) and the Post-Georges Guidance Committee.

2



The resources included in the assessment were constrained by the availability of digital
mapped resource data. All digital maps were digitized from the scratch and have been
added to the National GIS database. A hard copy map of St. Kitts & Nevis (1983)

provided by the PPU, was used as the main source map for digitizing of coverages.

Critical facilities were defined as the following:

Any facilities that functioned as a shelter

Hospitals and clinics

Government administrative buildings

Airports, Sea ports

Power, Water and Telecommunication Instailations
Oil and Gas Companies

Protective Services

Survey data on the disaster history (DH), structura! (S) and operational vulnerability (O)
did not exist for the facilities included in this assessment. Individual government agencies
provided information regarding their facilities included in this Facility Vulnerability
Assessment.

A workshop was organized in Nevis, with representatives of the different offices of the
Federation (PPD, NEMA, PWD, and members of the PGDM Guidance Committee), to
assign the DH, S and O values for each facility considered for the Assessment.

The Data was collated, coded and entered into a database that was then integrated into a
Geographic Information System (GIS). The categories for each of the wulnerability

assessment factors and their codes are indicated in Table 1.

Table 1 — Vulnerability Assessment, Description and Score

Vulnerability Description Score
Damage History None 0
Minor 1
Moderate 2
.| Repetitive / Significant 3
Structural Exceeds code 0
Vulnerability Meets code 1
Don’t meet code 2
Kanown deficiencies 3
Operational No Effect 0
Vulnerability " Minimal 1
- Significant 12
;_Life Threatening 3

3



1.3 Methodology

1.3.1 Theory
The vulnerability assessment process was established by Dr. Casandra Rogers and

presented at the Hazard Mapping Prioritization Workshop in St. Xitts during September
2000. The methodology as set out in the workshop consists of the following steps:

Identification and prioritization of hazards

Creation of an inventory of critical facilities

Assessment of each facility in terms of damage history, structural vulnerability
and operational vulnerability for each hazard identified.

The creation of hazard specific vulnerability zone maps

The locational assessment of facilities within hazard zones

The calculation of a total facility vulnerability score (FVS) for each facility and
each hazard.

i

A

The vulnerability assessment process is defined by the formula:
FVS = (L-V)HPS

Where “FVS” is the Facility Vulnerability score, “L” is the Locational Vulnerability,
“V % is the Facility Vulnerability and “HPS” is the Hazard Priority Score.

As previously indicated, the workshop generated a priority listing of the five hazards and
the hazards were weighted from 1 to 5 to generate a Hazard Prionity Score (HPS) as listed
below. These are the values utilized in this assessment. The Wave hazard generated by

storms was assumed to have a value of “1” as it was not considered separately by the

workshop.
Table 2 — Hazard Priority Scores (HPS)
Hazard HPS (St. Kitts) HPS (Nevis)
Winds / Hurricanes 5 S5
Drought (Nevis only) - 1
Storm Surge 2 2
Floods 4 3
Coastal Erosion 3 4
Inland Eroston (St. Kitts only) 1 -

* V™ is defined as the total of the damage history, structural vulnerability and operational vulnerability
SCOres.

4



1.3.2 Automation
The Vulnerability Assessment Project automates the procedure established by Dr.

Rogers. It is automated within a GIS environment to allow for the integration and
analysis of data with hazard mapping. The system is designed within Microsoft Access ™
and ArcView 3.2™ It consists of a Microsoft Access ™™ database and an ArcView 3.2™

project for each island.

The Microsoft Access T database stores the facility data collected by PGDM Committee
and calculates the “V” of each facility for each hazard. A table consisting of the hazard
specific “V” scores is linked to each ArcView 3.2™' project. The ArcView 3.2™ project
consists of digital maps and linked data tables.

Maps on the following features were integrated into the project to identify the features
vulnerable to hazards:

Critical facilities

Roads

Settlements

Corals

Topography

Drainage

Land Use / Land Cover

*« & & & o *

The GIS facilitates the overlay of hazard maps on the location of features and critical

facilities. Visual interpretation determines which features are located in the various
hazard zones. Spatial and tabular manipulations in the GIS identify facilities in each

hazard zone and calculate the “FVS” of each facility.

1.4 Fermat of Analysis

The analysis considers St. Kitts and Nevis separately. It considers each hazard and the

features and facilities that are most vulnerable to the hazard. The vulnerability of features

is indicated by their location in high and very high hazard zones. The vulnerability of

facilities is indicated by the value of their “FVS”. Table 3 indicates the highest possible

“FVS” for each hazard type. “FVS” are ranked and the facilities with the highest scores
5



are indicated. A FVS was considered high if it was more than 50% of the total possible

value.

When using cumulative "Total FVS”, a facility with a Total FVS higher than 70% of the
total possible was considered high.

A listing of each facility by type, hazard and FVS is attached at Appendix 1 (St. Kitts)
and Appendix 2 (Nevis).

Table 3- Highest Possible Facility Vulnerability Score

Hazard HFVS HFVS
St. Kitts Nevis
Wind / Hurricane 50 45
Drought (NVS) - 6
Storm Surge 20 14
Floods 44 30
Coastal Erosion 30 24
Inland Erosion {(SKT) 9 -
Maximum FVS 153 119

To identify facilities most vulnerable to all hazards the Total FVS was calculated and the
facilities noted. The Total FVS values were used to create a map to easily identify total
FVS “hotspots” and density zones ranked according to FVS of each facility.



PART II - ST. KITTS

2.0 St. Kitts - Hurricanes and Storms

2.1 Hazard Zones

Three hazards related to hurricanes and storms were studied: wind, storm surge and
waves. Storm surge and waves are dependent upon wind for their generation and the
hazards are closely related. Table 4 indicates the categories used to zone these hazards. It
indicates the lower and upper bounds of each of the categories and provides a reference
for the hazard maps produced. Table 5 describes the Saffir / Simpson Hurricane Scale, it
can be used to convert the categories and bounds in Table 4 to measurements and damage

estimates.

Table 4 — Wind, Waves and Storm Surge Hazard Categories

HAZARD |Description |Lower |Upper |Lower |Upper |Lower |Upper
LEVEL Bound |Bound |Bound jBound |[Bound [Bound
winds |winds |surge |{surge |waves jwaves
(m/sec) [(m/sec) [(m) (m) {(m) (m)

0 none 0 17 0.0 0.1 0.0 0.1
1 low 17 43 0.1 0.5 0.1 1.0
2 moderate 43 50 0.5 1.5 1.0 1.5
3 high 50 59 1.5 3.0 1.5 2.0
4 very high 59 100 3.0 100.0 2.0 100.0

Source: Wagenseil. R. 2001. Wind and Storm Surge Technical Report. hitp/Awwv.oas.org/pgdm.

2.2 Wind

2.2.1 Wind Zones

Map ! indicates the vulnerability of St. Kitts to winds by the return periods of 10 vears,
25 years, 50 years and 100 years. The 10-year return period subjects the entire island to
low vulnerability that is of the tropical storm and hurricane category 2 wind strength.

Minimal damage would be expected.



The 25-year return period would generate low vulnerability at the northeast of the island,
and moderate vulnerability (wind strengths of category 2 and 3, moderate/extensive
damage) would be expected in the center of the island and above 500 feet.

The Basseterre area shows low vulnerability and Frigate Bay moderate vulnerability. The
Southeast Peninsula (SEP) shows moderate vulnerability except for the Cades Bay,
Sandbank Bay and the Caribbean side, which show low vulnerability.

Also some pockets of high vulnerability (wind strength of category 3 and 4) exist above
the 1,500 feet. Extensive / extreme damage would be expected in these areas. The main

water intake, “Lodge,” is located in this high vulnerability zone.

For the 50-year return period most of St. Kitts is in the Moderate vulnerability zone,
except for some pockets at the northeast and in the SEP. High vulnerability would be

expected above the 500 contour, as well as in Frigate Bay area and the SEP.

The 100-year storm would place most of the island within the high vulnerability zone,
including the northeast, Frigate Bay, and some pockets of the SEP. Very high
vulnerability would be expected above 1000 feet, as well as in the Canada area. In these
high vulnerability areas, storm winds of category 4 and 5 winds strength would be

expected, resulting in extreme or catastrophic damage.

Table 5- Saffir/ Simpson Hurricane Scale

Category | Pressure Wind Storm | Damage
Surge
millibars | mv/s kph mph knots meters
0 Tropical >= 985 17-2 | s1-119 38 -74 34 -63 05-12 | some
___Storm
1 Hurricane |  gs0-9s5 m_s2 | me-ms | 7a-e 6282 12-15 | Mnimat
2 H 965 - 979 43 =43 154 = 177 95 - 110 83 -65 16 -24 Moderste
3 ¢ 045 - 964 w-ss | 1ms-20 | 111-130 %113 25.36 | Extensive
4 920 - 944 sa-69 | 210-206 | 13113 14 - 135 37-5¢ | Extreme
5§ ¢ < 920 > 69 > 249 > 155 > 135 > 5¢ Catastrophic
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Map 1- St. Kitts Wind / Hurricane Vulnerability by Return Period

The long-term vulnerability is similar to the 50-year storm. As Map 2, indicates the
central and eastern districts of the island are within the moderate vulnerability zone. The
western section of the island is low and some sections of the southern range are within a

high vulnerability zone.

222 Wind FVS
Map 2 indicates the distribution of facilities by wind FVS and the long-term vulnerability

to wind. It indicates that facilities with the higher FVS are fairly evenly distributed
throughout urban areas of Basseterre, Cayon, Mansion, Verchilds, and Sandy Point. Map
3 indicates the location of facilities which have an FVS of more than 50% of the possible
wind FVS (50). They are clustered around Basseterre and scattered evenly around the

island.
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Map 2- St. Kitts Long Term Vulnerability to Hurricane / Wind and Facility FVS

The analysis reveals that several key critical facilities have extremely high FVS. The
facilities and their FVS are listed below:
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In addition, several Shelters had FVS of 30 or above are listed below in Figure 1.

19&7@? B
: M ofinewn:
Estridge Morovian Church School | Mansion
Pavilion = St Mary Play Field

New Pavilion Cleverdy Hil
“iPavillon - Verchids Pature
i Moravian Church Pre-School Yictotia Road
Tiirdy Angican Crasch Paimetto Port

‘Figure 1. St. Kitts Shelters with Wind FVS of 30 or greater.

2.2.3 Feature Vulnerability to Wind
In the long term most of St. Kitts is moderately vulnerable to winds. The high

vulnerability zones cousist largely of forest reserves, sugar cane fields, and scrubs lands.
Also there is a concentration of facilities with high FVS in the area of Basseterre, Cayon,

Sandy Point, and the Port area.
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2.3 Storm Surge

2.3.1 Storm Surge Zones

The 10-year return period shows the entire coast would have very low or no vulnerability,
with the exception of the Dieppe Bay/Dowson’s Ghaut, Grange Bay, North Friars Bay,
the southwest of SEP (including Mayors; Bay and the salt ponds), South Friars Bay and
the Basseterre waterfront, which would have low storm surge vulnerability. It would be
similar to that experienced in a tropical storm with some damage and surge to the heights
of 0.1 to 0.5 meters.

The 25-year return period would place most of the coast, except for the northeast coast, in
a moderate vulnerability storm surge zone (from Mosquito Bay up to Hermitage Bay)
with surge varying between 0.5 and 1.5 meters with minimal damage. Also, two pockets
of moderate vulnerability storm surge show at the northeast and south of the Great Salt
pond.

The 50-year return period shows the Atlantic coast with moderate vulnerability storm
surge, as well from South Friars Bay up to Frigate Bay and the salt ponds of the SEP, the
sea would also surge in the Factory Tank area. The Basseterre waterfront would expect a
low vulnerability storm surge. The rest of the coastline would expect nonefvery low
vulnerability storm surge.

The 100-year return period would expose the entire coastline to a moderate vulnerability

storm surge, with the exception of Pump Bay.

TOR e Lo . e A (B3 F251

Map 4- St. Kitts Storm Surge Vulnerability by Return Period
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The long-term vulnerability of St. Kitts to storm surge is identical to the 50-year storm:
the Atlantic coast has moderate vulnerability to storm surge, as does the coastline from
South Friars Bay up to Frigate Bay and the salt ponds, and a pocket in the Factory Tank
area. Basseterre’s waterfront bhas a low wvulnerability storm surge. The rest of the

Caribbean coastline would expect no/very low vulnerability to storm surge.

< R Corge Flarard - 2021

2.3.2 Storm Surge FVS
Two facilities have an FVS of more than 18 at Port Zante (Arrivals Hall and pier). Also

two segments of the Main Road show a high Surge FVS: Brimstone Hill to Old road (14),

and Parsons to Saddlers (16). Map 5 indicates these locations.

Six of these facilities have a Surge FVS higher than 10 and are shown in Figure 2.

Also two different areas show facilities with high Surge FVS:

- Basseterre: the Deep Water port, the Pelican Mall, and the Social Security Building

-  Half Way Tree: the Half Way Tree Pre-School.

In addition the shelter “Church of God” at Half Way Tree indicates a Surge FVS of 6, as
well as the Public Market, the Petroleum Terminals of Shell and Texaco, Academy Pre-
School, Turcker-Clarke primary school, and the Newtown Health Centre in the

Basseterre area.

13



Figure 2- St.Kitts Facilities with High Storm Surge FVS

Is it important to mention that this assessment did not include Tourist facilities. A large

number of hotels, especially in the Atlantic coast, are located within a moderate storm
surge vulnerability zone (e.g. Frigate Bay area). It is recommended that a new assessment

should be run that will include tourist facilities.

2.3.3 Feature Vulnerability to Storm Surge

Most of the coastal features of St. Kitts are vulnerable to moderate and low storm surge.
All the piers are vulnerable to moderate storm surge, as are two portions of the main
road: - Brimstone Hill/Old Road: Fort Charles, Old Road Bay, and Half Way Tree.

- Parsons/Saddlers: Sandy Bay.
The following settlements are most likely to bave a low vulnerability to storm surge:
North of Dieppe Bay Town, South of Frigate Bay, Bird Rock south, Basseterre’s water
front, Fort Charles, Half Way Tree and New Guinea.

Map 6- St. Kitts Feature Vulnerability to Storm Surge
14



2.4 Waves

2.4.1 Wave Zones

Map 7 indicates the vulnerability of St. Kitts to the various storm return periods. The 10-
year return period indicates, in general, high wave vulnerability and very high wave
vulnerability all along the Atlantic and Caribbean coastline.

The Caribbean coast: Intrusion of waves are shown in Basseterre waterfront, Port Zante
and the Deep Water Port area, a very high wave vulnerability (with areas of high and
moderate vulnerability) area covers south Frigate Bay and the SEP.

The Atlantic coast: Intrusion of waves are shown in Dieppe Bay town as well as in Half
Moon Bay, with a mix of very high and high wave vulnerability.

Very high vulnerability zones will experience waves between 2.0 and 10.0 meters. High
zones will have waves between 1.5 and 2.0 meters. Moderate vulnerability zones can
expect waves between 1.0 and 1.5 and low vulnerability zone will have wanes below 1.0
meters. '

The 25-year, 50-year, and the 100-year wave return periods show identical results to the
10-year period, except for the South Friar Bay, where very high wave vulnerability is
indicated for the 50/100-year return period.
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Map 7- St. Kitts Wave Vulnerability by Return Period
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3.0 St. Kitts —Flooding

3.1 Flood Zones

Cooper’ indicates that the data required for traditional floodplain mapping was not
available for St. Kitts. As a result, the flood analysis “was restricted first to identifying
the areas that would generally flood and then to further categorize these areas according
to rough estimates of the flood levels expected within the areas”. Areas prone to flooding
were identified as those with gentle slopes, poor drainage, large ratios of watershed area

to flood plain, rapid run-off to flood plain with high run-off potential.

The hazard category was determined by the water depth of each flood plain on the basis
of the Hurricane Lenny rainfall event, using the classification indicated in Table 6.
Cooper indicates that this method of categorization provides a measure of the magnitude
of flooding to be expected from such an event and provides a measure of the severity of
flooding among the identified zones.

Table 6. Flood Plain Water Depth and Hazard Category

Water Depth Hazard
(mm)

>1200 Very High
1200-600 High
600-300 Moderate
300-100 Low

<100 Very Low

3.2 Fleod FVS
Map 13 indicates the distribution of flood zones and the Facility FVS. The zone of very

high vulnerability to flooding is to the northeast of Basseterre. Most of the island has
been categorized as a very low flood vulnerability zone.

Figure 3 lists the facilities with high Flood FVS (32). Five shelters are included on the
list: Hope Chapel, Rivers of Living Water Church, Church of God, Day Care Centre,
Seventh Day Adventist Church.

Other facilities in Basseterre area with high FVS includes: Power Stations B, Police
Training Complex , Police Station (Frigate Bay), Fire Station, five of the six main water
intakes, six boreholes, Shell Terminal, Socia! Security Building, PPD, the Public Market,

Cemaco, Gas station Shell, and the Newtown Health Centre.
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Map 13. St. Kitts Flood Vulnerability Zones and Facility FVS
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Figure 3a. St. Kitts Facilities with High Flood FVS

3 Cooper, V. 2001, Flood Methodology Notes. Email .
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3.3 Feature Vulnerability to Floods
The following portions of the transportation network are showing high FVS

o Attrlbutes of Mam road FYS

: F'ondst.

Infrastucture "i College Ghaut [Lmver]
Infastiucture " i College Ghatd [Upmr]
T iInfrastructure v iKeys-Capon . '
{ Infrastuchee ‘Bay rd, [Circus - Flsha'lg Comﬁex}
1 Infrastichise.. " § s “iBayrd [war Memornal - Circus)

Fort Thomas - war Memorial
i Parsons - Sadders
Chist Church - Mansio

3 '-lﬁf:é_struql}jre i

R T S

Figure 3b. St. Kitts Transportation network with High Flood FVS

These include: Key to Cayon and the crossing area of Wash Ghaut and Cayon River.
Along Christ Church to Mansion, Parson to Saddlers (Lavington Ghaut, Linches Ghaut,
Pogsons Ghaut). Along Fort Thomas road up to New Town, Ponds road, and Upper and
lower College street Ghaut.

Very high flooding vulnerability zones cover urban areas, southeast of Basseterre, Pond
Estate, Kit Stoddart’s, up to Needsmust Estate, as well as sugar fields.

High flooding vulnerability zones exist in urban areas, Conaree, Canada Estate, as well as

in the Dump site, sugar cane field, others agricultural areas and scrubs.

Moderate flooding vulnerability zones covers the Tourist facilities at north Frigate Bay,

center Basseterre Bay road area and sugar fields.

Low flooding vulnerability zones exist around the island including, Half Way Tree,
Sandy Point, Fig Tree Village, Newton Ground, Dieppe Bay town, and Parson ground, as

well as sugar cane fields and scrubs.
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4.0 St. Kitts - Inland Erosion

4.1 Inland Erosion Zones

Lang * indicates that “simple empirical models were used to produce hazard scores for
each land unit” and that “the models integrate the estimated effects of elements of the
environment which cause or influence the hazard and produce a score”. The final score is
an estimate of the likely occurrence of the hazard at the location. The scores were
classified into 5 equal area classes: very low, low, medium, high and very high. Adding
classes and then reclassifying produced the final map. It combines gullying, mass
movement and to some extent stream bank erosion. Map 14 indicates the inland erosion

zones established.

Map 14. St. Kitts Inland Erosion Zones

4.2 Inland Erosion FVS
Map 15 indicates that the facilities with the highest vulnerability to inland erosion are
grouped in the south, and spread across the island. It is important to mention that five out

of the six main water intakes shows a high FVS, as well as other boreholes.

% Lang, D.M., 2001, “Inland’ Erosion Hazards in St. Kitts and Nevis, hitp://www.oas.org/pgdm
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Basseterre area: Social Security building, JNF General Hospital, and the Abbatoir.
Trinity area: Bronte Welsh School and Ross University.
Also six Shelters show a high FVS for inland erosion.

_I'Waler IntaKe ; . 7 0
__1Socil Security bikding ) ‘Bassetene [ 0!
- \Water Intake Wingfield ) Wingfeld [ |
iSeverthDayAdvertist Church  ~ [ Phiips 6F . 1::
CivwalerIntake Lodge 7 i Lodge [ 0: -
WaterIntake Franklands Fianklands B or -

: Water Intske Stonefoit ~ Stonefort 3 TH
~ iStonefort ‘1 Stone Fot 5 0;
‘1 SHELL Buckleys ~ Buckleps 5 LN
Orton's” ~_ iiton's 5 g
ABbatoR - ) Basseterre 5 0;°
51 . - ) La Guerite 3 6!
TEXACD Buckleys -Buckless 5 L1
Sw Gilles ) Sit Gllay 5 0
Bronte Weish =~~~ Tordy 5 1E]
Eastemn Benevolent Sociely Bulding | Car 5 Ti
Community Centie- ) 5 it

- +INF General Hospial 5 i
Boss Universiy 5 ai .

£ Trinity Anglican Church 5 LHS
Poica Slation S a: .
Estale Haurse 3 1y
Estate Hause g 1i:

Figure 4a. St. Kitts Facilities high Erosion FVS (>4)
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4.3 Feature Vulnerability to Inland Erosion
The majority of the zones with high and very high vulnerability to inland erosion

primarily cover sugar cane fields and agriculture.

Attributes of Main road FYS

{infrastmicture - R 1 Stonefort
{ Infrastriichae . .1 College Ghaut [Lower]
{infrastiuchire. . Roads: ; Coflege Ghaut (Upper)
{infrastructure  +Roads i SEP.1d (Friar's Bay)
{infrastiucture "' Roads . | Philips '
{'Infrastiucture - < - Roads” [Keys-Cayon - .
1in e+ Roads - Chest Church -Mansio
i Poads BnmsloneHi ‘0d F!oad

The condition of the following roads are adversely

affected by erosion:

A segment of the Main road shows the highest FVS (9)

at Stone Fort Ghaut area, and in Upper and Lower

College Street in Basseterre. The SEP road at Friar's

Bay, and Mayor’s Bay, also Phillips Village road,

Nicola Town to Mansion Village, in the area of Old

Road Town also have high FVS values.

S Paters

Miliken Eslale

Bassgeme: I o7 -

Some highly populated settlements such as Basseterre,

Matioies Hoghie

ShadwelEsiate S

Sandy Point, and Cayon are located within or

expanding towards areas of very high or high

vulnerability to inland erosion.

Bopd's -

West FamEstds ~

Figure 4c lists all the towns, villages, and estates

“Frontier Vilaga - -

located in zones of very high or high vuinerability to

Garvey's Estate

T

inland erosion.

Figure 4c¢. St. Kitts Settlements w/

high vulnerability inland erosion.
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5.0 St. Kitts - Beach Erosion
5.1 Beach Erosion Zones

Beach erosion zones are established with the beach setbacks recommended by the
Department of Eanvironment and applied to the beaches monitored by the Fisheries
Division of St. Kitts & Nevis.

Setback distance is calculated for a return period of 50 years, the buffer areas around

beach segments shows relative beach erosion hazard zones used in the maps.

The Fisheries Division and the Physical Planning Division monitor the beach profiles on
21 beaches in St. Kitts on a quarterly basis. Emphasis is placed on beach changes and
data has been collected since 1993. Most of the monitored beaches in St. Kitts are

categorized as medium to very high erosion zones.

On the Atlantic coast, five out of six beaches have a high and very high hazard rates.

Seven out of nine beaches in the Caribbean coast have a low or very low hazard rating.
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Map 16. Facilities Most Vulnerable to Beach Erosion in St. Kitts

* Edsel B. Daniel, 2001, "An Assessment of Coastal Erosion in St. Kitts and Nevis”,
http:/fwww.oas.orgfpgdm
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5.2 Beach Erosion FVS
Only three facilities have a FVS of more than 50% of total possible score (12). These
facilities are: The Half Way Tree School, the Sandy Point Primary school, and the church

shelter, Church of God at Half Way Tree.

Half'wasi_TreePfé‘Sdiod HAV'WayTtae '
_i Churchiof God. . _iHafwayTree

Figure 5a. St. Kitts Facilities high Erosion FVS (>6)

Although only three facilities had shown figures over the FVS break point, a future

assessment should include existing Tourism facilities as well a new projects (e.g. hotels),

as many tourist facilities are located within the coastal erosion hazard zones.

Three segments of the Main Road show the highest Beach Erosion FVS: Parsons to

Saddler, Brimstone Hill to Old Road (Brimstone Hill area), and the SEP road at Friar’s
Bay. Map 16 indicates Facilities and the Beach Erosion FVS.

-~ i
| Infrastructure . Roads  Brmstone Hll- OkdRoad 24}
{Inkeastiucture 1SEPd. {Friars Bay) vi

Figure 5b. St. Kitts Transportation network with high FVS (>12)

5.3 Feature Vulnerability to Beach Erosion

The areas affected by the beach erosion zones are generally tourism development areas
such as Half Moon Bay, Frigate Bay, Major’s Bay, Mosquito Bay, and Banana Bay.
Urban areas, such as Basseterre and Dieppe Bay Town, have 2 high vulnerability to beach
erosion; Sandy Point has a low vulperability, and Parsons Ground has a very high beach
erosion vulnerability.

Other features identified as having very high vulnerability are sugar cane fields (Parson

Ground, Pogson) and scrubs.
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PART Il - NEVIS

6.0 Nevis - Hurricanes and Storms

6.1 Wind

6.1.1 Wind Zones

Map- 17 indicates the expected vulnerability to winds of Nevis for various return periods.
The 10-year storms are predicted to place Nevis in an area of low vulperability with
winds between 17 and 43 meters/second.

The 25-year storm will subject most of the island to moderate vulnerability to wind-
related hazards. Moderate winds are between 43 and 50 meters / second and would be
categorized as a category 2 hurricane. The west coast, Newcastle area, and some pockets
at the north and south fall info a low vulnerability zone. High vulnerability to winds
shows above the 1000 foot contour. High winds would be of category 3 hurricane force
and extensive damage could be expected.

The 50-year storm would place most of Nevis into a zone of high vulnerability to winds.
Moderate and Low wind vulnerability are shown at the west and north of the island. A
zone of very high vulnerability to winds exists above the 1000 foot contour. Category 4/5

hurricane force winds and extreme/catastrophic damage could be expected.
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Map 17. Nevis Wind Vulnerability By Return Interval

For the 100-year storm period, all the area along the coastline (from Mosquito Bay up to
Fort Charles) moving to the highiands, would be subject to high vulnerability to winds.
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The rest of the coastal lowlands would be vulnerable to Moderate wind hazard. Areas
above 500 feet in elevation would be vulnerable to very high wind hazards.

The long-term vulnerability of Nevis is shown on Map 18. It is similar to the 50-year
return storm without very high wind vulnerability above the 1000 foot contour.

% Humcane Hazard 5 M

Map 18. Nevis Long Term Wind Vulnerability
6.1.2 Wind FVS
Map 19 selects all the facilities that have an FVS greater than 22.
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Figure 6a. Nevis Facilities with Wind FVS (>22)
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The above areas include grazing, rough grazing, coconut plantation, settlements and

forest reserve.

6.2 Storm Surge
6.2.1 Storm Surge Zones

Map 20 indicates the storm surge vulnerability of Nevis for the 10-year, 25-year, 50-year
and 100-year storm. The 10-year storm places all Nevis under no (or very low) storm
surge vulnerability. Exceptions are the Deep Water port, Charlestown port and Fort
Charles, which have low storm surge vulnerability. In these areas, the surge can be
expected to a range between 0.1 and 0.5 meters and some damage would be expected.
The 25-year storm places the Atlantic coast from Hurricane hill up to south of White Hall
Estate in a moderate storm surge vulnerability zone. The surge that can be expected range
between 0.5 and 1.5 meter and some minimal damage would be expected. The rest of the
Caribbean coastline shows low storm surge vulnerability.

The 50-year storm places the Atlantic coast from Mosquito Bay up to south of Dogwood
Estate in a zone of moderate storm surge vulnerability. The rest of the Caribbean

coastline shows a low storm surge vulnerability

Storm Surge

§
i P BE RTINS I T S :
3 !

Havie

Map 20-, Nevis Storm Surge by Return Period

The 100-year storm places the coastal zone under moderate storm surge vulnerability.
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Map 21 indicates the expected long-term vulnerability of Nevis to storm surge. The
Atlantic coast of the island has a moderate vulnerability, and the Caribbean low storm

surge vulnerability.

Map 21. Nevis Long Term Vulnerability to Storm Surge

6.2.2 Storm Surge FVS
The Facilities with the highest FVS are along the Caribbean coast.

2 Attributes of Critical Facilities - N¥S

) S_lofagér -

Figure 7. Nevis Facilities with Storm Surge FVS (>7)

Map 22 indicates that the facilities are Deep Water port, Charlestown port, and the Cotton
House (Charlestown) with FVS of 14, 12 and 8 respectively.
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6.2.3 Feature Vulnerability to Storm Surge

The two sea ports, coconut plantations, grazing, bushed grassland, and bush-land can be

expected to be affected by storm surge in the long term.

6.3 Waves
6.3.1 Wave Zones

Map 23 indicates the vulnerability of Nevis to waves for each storm return period.

Waves
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Map 23. Nevis Wave Vulnerability by Return Period

The 10-year storm is predicted to subject Nevis coast to moderate and low vulnerability

to waves (waves of 0.1 to 1.5 meters.) Exceptions are the Deep Water port, with very
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high vulnerability (waves of more than 2 meter high) and Charlestown Seaport, Delta
Terminal, and Shell Terminal with High wave storm vulnerability (waves of 1.5 to 2

meter high).
The 25-year and 50-year wave storm shows not much change from the 10-year period

storm.

The 100-year storm would generate a very high wave vulnerability zone in the area of
Charlestown Seaport, and Deep Water Port, the coastal zone at Dogwood Estate, and the
costal zone at Indian Castle Estate.

7.0 Nevis - Drought

7.1 Drought Zones
$Nevis was divided into 9 sectors that were ranked as low, moderate, high, and very high

vuinerability.

Map 25a. Nevis Drought Vulnerability Zones and Facility FVS

Map 25a indicates the drought vulnerability zones for Nevis. The central mountain area
has the lowest vulnerability to drought. Moderate risk areas include the northwest and

¢ Fvor Jackson, 2001, “Nevis Drought Assessment and Mapping”, hitp:/Avww.oas.org/pgdm
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north of Nevis. Areas of high vulnerability to drought includes the areas of Charlestown
(up to Long Point) and the Buttlers/Mannings water zone at the east side of the island.
The south and southeast is considered to have a very high vulnerability to drought.

7.2 Drought FVS

All the facilities under consideration are into the upper 50% of the highest FVS range (6).
The facility with the highest drought FVS is the Doctor’s residence at Gingerland, the
rest with FVS (5) are located at the south and southeast of the island. Facilities with FVS
(4) are clustered in Charlestown area (including Shell Terminal), Long Point (including
Delta Terminal), and at the east side of the island along the main road. The north west
and west of the island has the facilities with lowest FVS (3).

The Main road segments under consideration shows the highest FVS from Charlestown
to Stony Ground. The segment Newcott to Jessup shows an ¥VS (4), and the Cades Bay
to Newcastle FVS (3).

I Drought Hazard - Nevis

BHELL Termina

DELTA Terming:

Map 25b. Nevis Facilities with high Drought FVS (>2)

7.3 Feature Vulnerability to Drought
Most of the development in Nevis occurs within the zone of high and very high drought
vulnerability.
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8.0 Nevis - Flooding

8.1 Flood Zones

Map 26 indicates the flood vulnerability zones for Nevis. A very low vulnerability zone
with three small low vulnerability zones, ’ two have been described as “Low temp”
having only temporary problems (Brown Pasture and Hermitage areas), primarily caused
by careless construction, and Pond Hill area shows a low (permanent) flood vulnerability.
A moderate (temp) flood vulnerability zone exists at Newcastle airport.

Charlestown area shows a high vulnerability to floods along the Bath Ghaut.
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Map 26 Nevis Flood Vulnerability Zones

8.2 Flood FVS

Map 27 indicates the distribution of facility flood FVS. The facility with the Highest FVS
(24) is Newcastle airport within a zone of Moderate vulnerability to flooding. Most of the
facilities with high FVS (>14) are clustered within Charlestown zone within the zone of
high vulnerability to flooding.

7 Vincent Cooper, 2001, Flood Methodology Notes. Email
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The main road segment under consideration in this assessment, Charlestown to Stony
Grow, shows the highest road FVS (30) in a zone of high vulnerability to flooding. Jones
Estate to Newcastle shows an FVS (24) within the zone with moderate vulnerability to

flooding. Newcott to Jessup and Cades Bay to Newcastle has an FVS (18) in zone of very
low vulnerability to flood.
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Figure 8- Nevis Facilities with High Flood FVS(>14)

8.3 Feature Vulnerability to Flooding

The town of Charlestown is the most significant feature vulnerable to flooding on the
Island of Nevis, along with some areas with coconut trees and cultivated crops. In
Grassing areas are subjected to low flood vulnerability in the areas of Brown Pasture,

Hermitage, and Pond Hill.
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9.0 Nevis - Beach Erosion

9.1 Beach Erosion Zones

Fourteen beaches have been monitored quarterly in Nevis since 1991 by the Fisheries
Division.

The coastal areas with very high, high, and moderate vulnerability are located along the
west coast (Caribbean) especially Pinneys Beach, as well as the north, and southeast of
the island. Mariners Inn, and Mosquito Bay has very low vulnerability to beach erosion,
as does Haul Bay in the Atlantic side.

Map 29 shows Nevis Beach Erosion Zones and Facility Vulnerability.

RO

Map 29 Nevis Beach Erosion Zones and Facility Vulnerability

9.2 Beach Erosion FVS
Seven Facilities in Nevis shows a high beach erosion FVS (>11). Most of them are

located in Charlestown area.
Tt is recommended that in the future a hazard vulnerability assessment should include

hotels and tourism facilities, as many if them are located io areas of very high and high

vulnerability to beach erosion.
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Figure 9- Nevis Facilities with High Beach Erosion FVS(>11)

9.3 Feature Vulnerability to Beach Erosion

Beaches themselves are the features at risk from erosion.

Regarding the main road segment under consideration in this assessment, Charlestown to
Stony Grow (in Charlestown port) and Newcott to Jessup (Pinneys Beach) show the
highest road FVS (20), falling in a zone of very high vulnerability beach erosion. Jones
Estate to Newcastle (Seahaven Estate) shows an FVS (16) within the zone of high
vulnerability, and Cades Bay to Newcastle (Beach Club, and Cades Bay) shows an FVS

(12) while crossing zone of low, and moderate beach erosion vulnerability.
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PART IV - SUMMARY

10.0 Swmmary

10.1 Cumulative Vulnerability

Cumulative vulnerability attempts to consider the total vulnerability of facilities and areas
to hazards to determine which facilities and areas are the most vulnerable. The
cumulative vulnerability of facilities is the “Total FVS” of all hazard types.

Eg:

St. Xitts: [Total FVS])={Wind FVS + S Surge FVS + C Erosion FVS + I Erosion FVS + Flood FVS]

Nevis: [Total FVS]=[Wind FVS + S Surge FVS + C Erosion FVS + Drought FVS + Flood FVS]

The “Total V” value of facilities considers their cumulative {for all hazards) damage
history (DH), structural (S) and operational valnerability (O).

Eg.

St. Kitts: [Total V]=fWind V + S Surge V + C Erosion V + I Erosion V + Flood V}

Nevis: [Total V}=[Wind V+ S Sutge V + C Erosion V + Dronght V + Flood V]

10.2 St. Kitts

10.2.1 Facilities

An examination of the total “V> value of facilities (Map 30) reveals that the facilities
with the highest scores (highest vulnerable) are clustered in Basseterre area, and in major

towns around the island. Also is to be mentioned that five (out of six) main water intakes

are included in the highest scores.

Total FYS - Federation of St tts & Newvis

Map 30. Total “V” of Facilities in St. Kitts
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Map 31 indicates that the distribution of the total FVS scores is consistent with the

distribution of the “V” scores.
Figure 10 lists the facilities which have a Total FVS of more than 70% of the possible

Total FVS (84).
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Map 31. Total FVS of Facilities in St. Kitts

Map 32 visually represents density zones of facilities have the highest FVS values.
This method is only for visual impact as it allows “hotspots” to be easily seen.
It shows how the vulnerability of the facilities is related to developing areas (Basseterre,

Sandy Point, Cayon and St. Pauls).
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Total FYS - Federation of St. Kitts & Ne

Map 32. Facility “FVS” Hotspots in St. Kitts

10.3 Nevis

10.3.1 Facilities

An examination of the total “V” value of facilities (Map 33) reveals that the facilities
with the highest scores (highest vulnerability) are clustered in Charlestown area, and in
mayor settlements around the island. Also is to be mentioned that seaports, airport, Shell
Terminal, Alexandra General Hospital, are included in the highest “V™ scores.

£ Jol ation bs & hevis [Ciopd

Map 33. Total “V” of Facilities in Nevis
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Map 34 reveals that the facilities with the highest scores are clustered in Charlestown
area, and in mayor towns around the island.

Figure 11 lists the facilities that have a Total FVS of more than 70% of the possible Total
FVS (70).

atalitdb e

Map 34 Total FVS of Facility in Nevis

Map 35. Visually represents density zones were facilities have the highest FVS values.
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It shows how the wvulnerability of the facilities is related to developing areas
(Charlestown, Market Shop, Prospect and Newcastle).

Map 35 Facilities FVS Hotspots in Nevis
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10.4 Hazard Zones in the Federation of St Kitts & Nevis
Map 36 is the product of using the Total FVS of each facility to indicate density of
facilities with high FVS. This hazard vulnerability zones are generated from all hazard

vulnerability maps. The resulting density values are divided into equal classes, and
ranked.
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Map 36. Total Hazard Vulnerability Zones in St. Kitts & Nevis

The map shows how the density of critical facilities with high FVS are concentrated in
developed areas of the Federation, such as Charlestown and Basseterre, increasing the

overall vulnerability of the facilities to the different hazard considered during the PGDM
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Hazard vulnerability assessment. This reinforces the need for disaster mitigation
programs that will help to reduce the FVS in urban areas, such as improving the standards
used for building while ensuring that the new development is directed to low-hazard

areas.

10.5 Final Conclusions

In St. Kitts and Nevis, population and development to date have been concentrated in

urban areas.
The urban centers are currently the most vulnerable areas to hazard, especially

hurricanes.
This implies that disaster vulnerability reduction is critical for the future development

of St. Kitts and Nevis.

Without this emphasis, the entire critical effort at sustainability can be destroyed with
one or two major disasters.

This also implies that, in addition to the Building Code, which is currently in
production, mitigation plans should be developed and implemented in all aspect of
the public sector investments and infrastructure programming. The importance of this
recommendation is highlighted by the recent destruction of the facilities at Port Zante,

and its effect on the cruise and tounism industnies.
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Appendix 1
St. Kitts Facilities by Type and Hazard FVS
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Appendix 2
Nevis Facilities by Type and Hazard FVS



Appendix 3
St. Kitts FVS and Critical Facilities layout (scale: 1:90,000)
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Appendix 4
Nevis FVS and Critical Facilities layout (scale: 1:50,000)
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Appendix 5
FVS Hotspot Federation of St. Kitts & Nevis layout (scale: 1:150,000)
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Appendix 1 — St. Kitts Facilities by Type and Hazard FVS



S/

St. Kitts

Facilities Vulnerability Analysis

Summary Report

» agm - ]
St. Kitts Facility Vulnerability Analysis Summary
FVS broak points: >24 >4 >0 ~>21 >14 Total
FAC_Type I-fac_Class FAC_ID |NAME_FAC LOCATION WIND LEROS 5.SURGE FLOOD C.EROS FVS
Community Chu:h_ SKFC107  |Redeemed Baptist Church Upper Cayon 25 kY4
Comraunity Church SKFC065  JAnglican Church Building Victorla Road 25 38
Community Church SKFCO99  |Estridge Morovian Church Mansion 25 37
Community Church SKFCO84  |Hope Chapel George Street 25 54
Community Church SKFCOTS | Trinity Anglican Church Palmelto Polnt 40 5 54
Community Church SKFC09Ss  |Estridge Merovian Church Schodl Mansion 35 47
Communily Church SKFC065 |Rivers of Living Waters Christian Centre Southwell Industrial Park 25 53
Community Church SKFC101  |Seventh-Deay Adventist Church Phillips 5] L]
Community Community Centre SKFC100  [Pavilllon Molineux 30 42
Community Community Centre  [SKFCOT9  |Pavillion Verchilds Pasture a0 42
Community Community Centre SKFCO74 |Esstern Benevolent Scclety Bullding Camps 5 20
Community Commirily Centre SKFCO75  |Community Cettre Palmetto Point 5 29
Community Communily Centre SKFCO87  [New Pavillion Cleverly Hill 40 52
Community Communily Centre SKFC105  |Pavitlion St. Mary Play Field 30 42
Community Community Cenfre  [SKFCO54  [Warner Park Basseterre 45 LT
Community Community Cenire |§KFC109 Community Centre Conaree 25 a
|Education Nursery ISKF{IJH Moravian Church Pre-School Vicloria Road 30 4
Education Nursery SKFC1df  jHafl Way Tree Pre-School Hall Way Tree 10 12 A4
Education Nursery SKFC137  |SlacKs Pre-School New Pond Site 0 42
Education Nursery SKFCO59  |Day Care Centre Frigate Bay Road 25 53
Education Others Education SKFCOO70  [Women's Trainning Centre Connell Sireet 25 43
|Educatlon Cthers Education SKFC083  |Old Glrl Guides Bullding Freeman's Village 25 43
|eawcation Primary SKFC121  |Edger T. Mormis Tabernacie 25 P
Education Primary SKFC129  [Saddlers Sadders 35 AT
Education Primary SKFC125  |Sendy Point Sandy Point 25 »
Education Primary SKFC120  |Deanne-Glasfod St. Peters 0 42
Education Primary SKFC181  |George Moody Stuart Basseterra 30 42
leausation Primary SKFC11?  [Cayon Prmary Cayon 25 P
leducation Primary SKFC116  |Bronte Welsh Trinity 5 %
|Educat|cn Secondary SKECOTY  |AVEC Blilding Washingion Archibald 25 3
{Educetion Secondary SKFC158  |Sandy Point High Sendy Point 45 =6
|Education Secondary |skrcise  [washington Archibald High Taylors Renge 50 82
lEduomlon Secondary SKFC155 |Basscterre High Bassctorre 45 58
{Education Secondary SKFC155  |Verchilds High Verchilds 45 a7
Education Secondary SKFC157  |Cayon High Cayon o 50 82
Educetion University SKFC152  |Ross University Trindy _ 5 M
Government, Administration SKFCO20  |Customs Adm. Buliding Bird Rock » 42
Govornment _ [Administration JskFoo1 Jamvelsban Port Zente _ 25 20 53
~|adminstration SKFCOA?  [Potican Mell _ _ |sassatore 30 10 48
Administration SKFCO48_[Soclel Scouly buiding |Bassaterre 8 19 32 7
Adminitration SKFCO6  |Gov!t Headquartons | 25 29
Administregion SKFCO26  |Treasury Buliding ) {Basreterre 30 58
Administration SKFCO32  |Electricily Department HQ Basselonn 25 3
Adminisiretion SKFCO33  |Electricity bulding Bosseteme 25 43
Adminisiration SKFCO38 |0 A S building [Fortlands 30 40
87701 PGDM OASIUSAID, Gis Unit, Physical Planning Division, 8, Kitts, Fed. of 8t. Kiits Nevis Page 113




St. Kitts

Facilities Vulnerability Analysis

Summary Report

i — FVS break polnts: > Y] >9 >21 >14 Total
|FAC_Type Fac_Class FAC_ID_[NAME_FAC LOCATION WIND LEROS | S.SURGE | FLOOD | C.EROS FVS
Government Administration SKFCO38  |Ministry of Health & Environment Basselerre 25 35
Gavernment Administration SKFC038  [Community ANtalrs Basseterre 25 36
Government Administration SKFC034  |Physical Planning, Development bank Bagseterre 25 24 55
Government Administration SKFCO30  |[Finance Department Basseterre 30 40
Government Resldential SKFC0B1  |Estate House Stonefort Estate 25 5 39
Government Residential SKFC102 |Estate House Phillips Estale 5 M
Government Storage SKFCO49  |Public Market Basseterre 30 28 68
Gavernment Storage ISKFCO21  Customs Warehouse Bird Reck a0 42
Government Storage ISKFOD!B Cugtoms Shed RLB Int'l Alrport 45 57
Government Storage Iskrooza Jpost office Basseerra 25 35
Government Storage |SKF0057 Factory Shells Basseterre <] 63
Gavernment Storage SKFCO22  |Customs Headquerters __|Bay Road 30 42
Government fstorage SKFCUS0  |Abbatolr |Basseterre 40 5 54
Government Storage SKFC0a7  |school Meals buitding leasseterre ) 58
Infrastructure Airport SKFC237  lintermational Airport ILS (aproach) Camps 5 29
finrastructure Airport SKFC215 |intermational Alrport Golden Rock 35 a5
Iln!rastructure Roads SKFC233  |Bay rd. (War Memoxial - Cirous) 2 krd 87
Infrastructure Roads {SKFC220 [Ponds Rd. 44 87
infrastructure Roads SKFC234  |Bay rd. {Cirgus - Fishing Compiex) 12 32 87
Infrastructure Roads SKFC227  [Christ Church - Mansio 8 24 50
Infrastructure Roads SKFC236 [Coliege Ghaut (Lower) 8 44 T3
Infrastructiure Roads SKFC222  [Stonefort 9 33
infrastructure Roads SKFC235  [College Ghaut {(Upper) ] 44 75
Infrastructure Roads SKFC2X2  |Fort Thompes - War Memorial e 12 32 a7
infrastructure Roads iskrFc2a0  ISEP rd. (Mayor's Bay) |Mayor's Bay 8 »
Infrastructure Roads Iskre2at  [SEP wd. (Friars Bay) [Friers Bay 7 12 a8
Infrastructwe Roads iSKFC‘H& Kays - Cayon 6 36 82
Infrastructure Roads Iskrcezs  [ehiltips 7 40
Infrastructure  [Roads |skFc225  Paruons - Saddiers 18 24 30 88
infrastructure [Roads |srczzs  |enmstone Hin - o1d Road [} 16 27 78
Infraglruciure Sea Port SKFC217  |Decp Waler Porl _|Bird Rock 40 12 80
ilnfrmtruclure Sea Port SKFC218  {Port Zante Basseterre 18 41
|Medicas Facilities_ [clinic SKFC166__|Newtown Hoslth Centre Bassetera 25 56
[medicat Faciities  [clinio SKFC170 {O1d Road Health Cantre Oid Read 20 Y
|Medical Fociities  |clinie SKFC169  {Sandy Point Haalth Cantre |sandy point 30 41
|Medical Faciities |cinio SKFC163  {Cayen Health Centre |cayen 30 42
Medical Facliitis  [Clinic SKFC173 | Molineux Health Contre | molineu 25 Y
Medical Facllities |Cline SKFC172_{St. Pelor Health Contre __|stPeters 25 3
|Modical Facilities  [Hospits SKFC164  [Mary Charlos Hospital  |motinenx 25 a7
[medical Faciities  |Hospital SKFC16)  [JNF Gonornl Hospital |Basecteire 35 5 40
|Medical Focititios  [Hoepits SKFC165  [Pogson Hospltal Sandy Point 45 58
Pratoctive Fro SKFCO1?7  |Fire Had L RLB It Airport 25 37
Ptectve  |Fwo  |sKFCD12 [Frestation Bassetenmo 25 "
Proteative Milery |skrcozs  [oetence Force Ha Bassetenro N a2
lPraeciive |patice SKFC00D [ Police Station Stapleton 2 47
[Prctective [Paiice SKFCO11_ |Palice Training Complex Bassctonro 45 2 85
|Pratective [paice SKFC008  |Police Stetion - Cayon 45 57

“5:\2 BI7/01 PGDM OABIUSAID, Gls Unit, Physical Planning Division, 8t. Kitts, Fed. of 81, Kitta Nevis Page 2/3



St. Kitts

Facilities Vulnerability Analysis

Summary Report

— FVS break points: 24 >4 >89 »21 >14 Total
FAC_Type Fac;CIass FA& [3] NAME=FAC LOCATION WIND 1.EROS S.SURGE FLCOD C.EROS FVS
Protective Pdice SKFCO0S _ |Police Station St Pauls 40 52
|pratective Pdlice SKFCDOR  [Police Statlon N 0Old Road 20 5 a“
ﬁaeclive Pdice SKFCD02 |Police Statlon Si. Johngton Village, Bass. 0 M
|Prtective Pdice 8KkEc010  |police Station Frigate Bay 25 52
ﬁoteclive Palice SKFCO07 _ |Police Station Tabernacle 40 52
Jutiities Gas SKFG182  |TEXACO Buckieys Buckleys 25 5 39
{utiities Gas SKFC185  |TEXACO Key Keys Village 30 42
Jurilties Gas SKFC183  |SHELL Bucideys Buckleys 25 5 39
Utllities Gas SKFG184  |SHELL Sandy Point Sandy Point 25 37
Utllittes Petroleum SKFC178  [SHELL Terminal |Basseterie 28 59
Utitties Telecommunication SKFCO27  |Redio & TV Studics Iaassaerre 30 42
Unities Water SKFG201  |Conaree lconaree 25 53
Utiliies Water SKFC196 117168 Basseterre Valley 25 53
Ulitities Water SKECG210  {St.paulsH2 St.Pauts 25 37
Utilities Waler lskec1gr  [17533 Newton Ground 25 53
futiities Water SKFC208  |Profit Profit 25 7
Jutilties Water 5KFC213  |Godwins Godwina Ghaut 25 37
Jutilities Waler SKEC200  |Taylor's Taylor's 25 37
|uiities Water SKFG206__|Mansion Mansion 25 37
Juritties Water SKFC193  |Water Intake Lodge Lodge 40 8 7
Utilities Waler skecz08  [1829 La Guerite 25 5 3
Utilities Water SKFC214  |Stonefort Stone Fort 25 5 kL]
Utilties \Weler SKFC205  [Lodgen2 Lodge Estate 25 N
Uilities Water SKFC207  {Tabemacle Tabernacle 25 a7
tiitles water SKFC212 _{Sir Giltes Sit Gliles 5 M
Jutiities Water SKFC211  [Orton's, Orton's 5 34
Litilitles Water SKFC191  |water Intake Phillips Phillips 40 7 12
Utiities Water {sicFc188  |water intske Wingheld Wingfield 20 6 81
Uitilites Weler joKFC190  |water intake Frankiands Franklands 35 6 88
Utiities Water $KFC192  |Water Inteka Stonefort Stonefort 40 8 2
Pma Waeter SKFC195  |1sov2 Basseterro Valley 25 37
Utiities Waler SKFC202  |R.L.B Airport Conaree 25 53
Jutiities Waler SKFC204  |Lodgow1 Lodge Village 25 37
futsities Water |skrcaee  [st Poursit 1. Pauls 25 7

FVS break points: Facility Vulnerability Score (FVS) rated with more than the 50% of the possible hazard's FVS

‘Fvs”
l‘L "
W

"HPS™

a8/710

Facility Vuinerability Score

Locational Vuinerabilily
Vuinerabillly Score
Hazard Priority Score,

V=DH+85+0

FVS =(L+V) HPS

PG DM OASIUSAID, Gis Unit, Phystcal Planning Divislon, St. Kitts, Fed, of 8t. Kitts Nevis

Page %3




Appendix 2 — Nevis Facilities by Type and Hazard FVS
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Nevis Facilities Vulnerability Analysis Summary Report
L] - - L] - »
Nevis Facility Vulnerability Analysis Summary
FVS break points: »>22 >2 >6 | >14 >11 Total
FAC_Type |Fac_Class FA(_.‘.E_FID NAME_FAC LOCATION WIND | DROU |S.SURGE| FLOOD | C.EROS| FVS
Community  |Church - NVFCO56  [Zion Chapel (Emmaus) Webb's Ground 5 34
Community Church NVFCO63  [Woesleyan Holiness Church Cotton Ground 3 32
Community Church NVFCO41 Reman Cathellc Hall Craddock Road 4 28
Community Church NVFC067  [Waesleyan Holiness Church - Barnes Ghaut  |Barnes Ghaut 3 32
Community Church NVFC066  |New Testament Church of God Jessups Jessups Village 2 22
Community Church NVFC082  |Methodist Church Hall -Cotton Greund Cotton Ground 3 27
Community Chutch NVFCO51 Methodist Church Hall - Fountain Fountain 25 3 37
Community  [Church NVFC059  [Rehoboth Church Of God - Liburd Hill Liburd Hil 3 32
Community Church " |nvFCos7 Seventh Day Adventist Church - Buttlers Buttlers 25 4 38
Community Church NVFCO054  ICalvary Baptist Church - Rawlins Hard Times 25 5 45
Community Church NVFC0O52  |Wesleyan Holiness Church - Buck Hif Bucks Hill 25 5 39
Community Church NVFC085  [Church Of God of Prophecy Jassups Village 3 7
Communtty  |Church’ NVFC051 _ {Ebenezer Church of God - Cld Manor Oid Manor 25 5 39
Community  |Church. NVFCOS0  IChurch of God - Cox Village Cox Viliage 25 5 39
Community Church. NVFC048  JAnglican Church Fig Tree Church Ground 5 20
Community  [Church |nvFcoss  [church of God - Brick Kiln Brick Klin 4 33
Communlty Community Contre  |NVFC038  |Grove Park Pavlilion Charlestown 40 4 62
Community  [Community Centre  |NVFC042  |Community Centre Bath Village 4 28
Commurﬂty Eémmunlty Contre  [NVFCOD45 Corrimi.lniiy Centtre Brown Hill 5 40
Community  [Community Centre  |NVFC038  [Netball Complex Charlestown 4 18 43
Cotﬁmilﬁity" Community Centre NVFCOS5  |Community Centre - Hickmans Hickmans 30 5 44
Community Community Centre NVFCO47  |Sport Complex Church Ground 5 20
Community Community Centre NVFCOS3  [Communtity Centre Hardtimes Hard Times a5 5 49
Education Nursery NVFCO082  |St.Thomas Pre-school Lowtands 3 27
Education Nursery NVFCOB4  {Vern N Liew Pre-school Charlestown 4 28
Education Nursery NVFCO76  jCharlestown Pre-school Charlestown 4 42
Education Nursery NVFCO?4  |Brown Hill Pre-school Brown HIll 25 5 3%
Education Nursery NVFCO73  |Maude Smith Pre-school Butlers 4 3
Educatlon Nursery NVFCO89 Charlestown Preparstory School Charlestown 4 ga
Educsilon Nursery NVFCOB0  [Newcastle Pre-School Newcastle 3 32 |
Educatlon Nursery NVFCD81  [Newcastle Pre-scheol Newcastle 3 32
Education Nursery NVFCD08)  |Stepping Stone Nursery Charlestown 4 37
Educstion Nursery NVFCO75  |Butlers Pre-school Butlers 25 4 38
Education Nursery NVFC078  |Leaming Contor Charisstown 4 28
Education Nursery NVFCO78  |Gingerand Pre-school Gingerland 25 $ 39
Education Qthors Education NVFC043  |Glris Guldes HDVQtrs Stoney Growe 4 18 8
E ducation Primary NVFCO48 |8t Johns Primary School (Bottom floor) Brown Pastures 5 7
Education Primary NVFCO7T0  jCombenmere Primary School Combermare 3 32
Education Primary NVFC040  IChardestown Pimary School Charlestown 4 28
Education Prmary NVFC044  [Proapect School - St Room Brown Hiil 5 20
Education Prmary NVFCO048  |St. Johns Primary School (Top floon) Brown Pastures ) 37
Education Primary NVFCO77  |Chadestown Prepsmtory School Charlestown 4 28
Education Primary NVFC088  |Chareatown Primary School Charestovn 4 28
Educetion Primary NVFCO87 |8t Thomas Primary 8chool Lowlands 3 27
Educetion Primary NVFCO71 |8t .James Primary School Buttiers 25 4 k1]
JI 817 PGDM OAS/USAID, GIS Unit, Physical Planning Development, Nevis, Fed, St.Kitts Nevis 114
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evie aclites Vulnerability Analysis Summary Report
FVS break points: >22 >2 >6 >14 >11 Total
FAC_Type |Fac_Class FAC_ID |NAME_FAC LOCATION WIND DROU [S.SURGE| FLOOD { C.EROS FVS
Education Primary NVFCO86__|St. John Primary School St. Jonh 5 37
Education Primary NVFCO72 Prospect Primary School Prospect 5 34
Education Primary NVFCOBS  |GingeHand Primary Schoot Gingerland 25 5 a9
Education Primary NVFC084  |Anglican School Hall - Lowlands Lowlands 3 32
Education Secondary NVFC088  |Charlestown Secendary School Charlestown 4 15 40
Education Secondary NVFC089  [Glngerland Secondary School Gingertand 25 5 42
Education Secondary NVFCOX)  |Lyn Jeffers Secondary School Charlestown 4 38
Education Technical NVFC0S1  |Chadestown Sixth Form College Charlestown 4 15 40
Education University NVFC092 University of the Americas Potworks 3 32
Covernment Administration NVFC037  |Long Point Port Long Polnt 4 28
Government Administration NVFC018 | Treasury Building Charlestown 4 28
Government Administration NVFCO30  |Ministry of Youth & Sporis Charlestown 4 33
Goyernment Administration NVFCO14 Desatmaent of Agricutture Prospect 5 34
Government Administration NVFC020  |CMC Bullding Charlestown 4 20 44
Government Administation NVFC01)  |Adm. Building Charlestown 4 42
Government Administration NVFC035  |Charestown Soa Port Charlestown 4 25
Government Administatlon NVFC018 Ministry of Communications Stoney Grove 4 28
Governmont Administration NVFCO15 Public Works Department Charlestown 4 28
Government Administration NVFC038 Nowcastle Alrport Newcastle 3 33
Government Residentlat NVFCO28  [Murses Home Charlestown 30 4 43
Government Residential NVFCO031 Dector's Residence Gingerland 45 8 83
Government Residential NVFC025 Maried Quarers Betle Vue 25 4 47
Government  |Storage NVFCO09  |Public Market Charlestown 4 20 54
Government Stomge NVFC024  |Govemment Repair Shop Prospect 5 4
Government Storage NVFC012  jNew Castle Poftery Now Castle 3 32
Government | Storage NVFCO19 _ |Cotion House Charlestown 4 8 15 20 62 |
Government Storage HVFCO17  |Post Office Charlestown 4 28
Government Storagoe NVFC023  JRepelr Shop & Garage Cades Bay 3 27
Infrastructure | Atport NVFC143  [intermational Alrport Newcastla 35 3 24 70
Infrastruciure  |Roads NVFC148  |Stony Growe - Charlestow 5 30 20 12
linfrastructure | Roads NVFC148  |Cades Bay - Jones Estate 3 18 12 50
Infrastructure  |Roads NVFC147  {Newcott - Jeasup 4 18 20 54
Infrastructure  |Roads NVFC149  |Jones Estate - Newcastle 3 24 16 60
Infrastructuie  1Sem Port NVFC144  |Chartestown Port Charlestown 4 12 24 83
Binfrastructure  |Sea Port NVFC145  [Deop Water Port Long Polnt 4 14 20 58
Medical FacllitiedClinic NVFCO087 Buttlors Hoalth Contre Butlers 4 33
Medical Facilitie] Clinle NVFC084  |Charestown Health Cantre Chadantown 4 23
Medical Facilitie{Cilnle NVFCO88  [Comberre Health Centre Combemsre . 3 32
Medical FaciitigClinle _ NVFC088  |Cotton Greund Health Centre Cotton Ground 3 27
Medlcal Facllllldcunlc NVFCO96  |Gingeriand Hoelth Contre Gingerland -] M
Modicat Flcilhielcnnic NVFCO095 Brown Hill Health Centre Brown Hill 35 5 49
Modlcal Faciiitie] Hospltal NVFCO83  jAlexandra Gonera) Hospltal Charlestown 30 4 16 58
Protective Court NVFCO02  [Magistrate House Chartestown 4 33
Protective Court NVFCO08 Courthouse/LIbrary Chafostown 4 28
Protective Fire NVFCOD8 Flre Hall New Castle Alrport 3 kT
Protective Fire NVFCDO7  iFire Statlon Charlestown 4 33
Protective Police NVFCO01 | Police Gtation Charleatown 4 33
87101 PGDM OAS/USAID, GIS Unit, Physical Planning Development, Navis, Fed, St.Kitts Navis 24
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vovin tacilities Vulnerability Analysis Summary Report
FVS break points: »>22 >2 >6 >14 >11 Total
FAC=Type Fac_Class FAC=ID NAME_FAC L.OCATION WIND DROU [S.SURGE| FLOOD | C.EROS FVS
Pretective Police NVFCOD4  |Polico Station Gingerland 25 5 39
Protective Police NVFCO03 Police Station Cotton ground 3 32
Protective Police NVFCO05 Police Station New Castle 3 32
Protective Prison NVFC034 Prison Fam Maddens 4 33
Utilities Electricity NVFCO11 Power House (2 bulldings) Prospect 5 34
Utilities Gas NVFC106  IDELTA Jessup Jessups Vlilage 3 29
.Utlli‘tios Gas NVFC112 SHELL Loyd Powell Bath Village 4 39
lunities Gas NVFC113 _ |SHELL Reliable Motors Charlestown 4 44
Utllitles Gas NVFC110  |Govt.Garage Prospect 5 38
Utllitles Gas NVFC111 DELTA Noel Farm Estate 5 M
Utllitles Gas NVFC105  |SHELL Pinney Pinney 4 a0
Utilitles Gas NVFC108 DELTA Skilti Newcastie 3 40
Utilitles Gas NVFC107 DELTA ENF Cotton Ground 3 29
Utllities Gas NVFC109 DELTA Market Shop Market Shop 25 5 41
butiiities Gas NVFC114 __ |DELTA Stanley Fig Tree 5 38
futiiities Petroleum NVFC103  |DELTA Temminal Low Ground 4 as
Utilitles Petroleum NVFC104  |SHELL Terminal Charlestown 4 15 12 52
Utilitles Telecommunication NVFC138  |Church Ground Church Ground 5 35
Utilittes Telecommunication NVFC128  IMem's Pizzara Mem's Pizzara 8 35
WUilitles Telecommunication NVFC115  |Rambury X Rambury X 4 as
Utilitios Telecommunication NVFC117 Newcastle X Newcastle X 3 37
Utilities Telecommunication NVFC139  |Newcastie Pottery Newcastlo 3 33
Utilitles Tetecommunication NVFC140  |Methodist Church Liburd Hill Liburd Hill 3 33
Utilities Telecommunication NVFC142 Butlers Butlera 4 39
Utititles Tolecommunication  |NVFGC130  |Bottom Zion Hill Zion Hill 5 40
Utititles Tetecommunicetion NVFC131 Fanton Hill Fenton Hill 5 40
Utilities Telocornmunication NVFC137 Hanleys rd. Hanlays rd. 5 40
Utilities Telocormmunication NVFC133 Rawlina Rawlins 5 40
Utilitles Telocommunicatlion NVFC134  [Chicken stone Chicken stene 5 40
Utilities Tolecommunication  |[NVFC120  |JNC Senior Home Prospect rd. Prospect rd. 5 a5
Utilitles Telocommunication NVFC116  |Markot Shop X Market Shop X 5 A4
Utilitles Telscommunication  |[NVFC122  |Bottom Craddock rd. Craddock rd, 4 34
Uthities Telscommunication NVFC138  [Newcastle Aliport Newcastle 3 15 k1)
Utilitles Tolocommunication  |[NVFC141  |Jones Estate Jones Estate 3 28
Utliities Telocommunication NVFC118  [JNC Cofton Ground Cotton Ground 3 33
Utliitlos Tolecommunication NVFC119  [JNC Jossups Jessups 3 28
Utilitlos Telecommunication  [NVFC135  |Strkers corrontal Strikers rentel 5 365
Utilitlos Tolecommunication NVFC121  New Cutrd, _|New Cut rd. 4 29
Utliitles Tolocommunication  [NVFC124  [Barclays bank Barciays bank 4 20 45
Utililes ~ [Telecommunication  [NVFC123  JUNC Govt. rd. & Rd. to RMD Govt. d. 4 29
Utilitlos Tolecommunication  [NVFC125  [Super Foods Supw Foods 4 18 43
Utiitles Telecommunication NVFC127  {Top of Govt, 1d. Govt. 1d. 4 29
Utlilitios Telecommunication  INVFC126  jBath round about Bath round 4 18 A3
Utilities Telecommunication NVFC132  [Market Shop _ _[Market Shop -] 40
Utiiitios Telecommunication _ INVFC120 | Four Sasson Clarke Estate Four Bessons . 3 28
Utliitles Water NVFC021  |Pump House |Fothergllte 25 5 39
Utlilties Water {NVFCO022  |Pump House Stoney Grove 4 a7
87101 PGDM QAS/USAID, GiS Unit, Physical Planning Development, Nevis, Fed, St Kitts Nevis
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Nevis

Facilities Vulnerability Analysis

Summary Report

FVS break points: >22 >2 >6 | >14 >11 Total
FAC_Type |Fac_Class [FAC_ID [NAME_FAC LOCATION WIND | DROU [S.SURGE| FLOOD | C.EROS| FVS
FV'S break points: Facility Vulnerability Score (FVS) rated with more than the 50% of the possible hazard's FVS FVS = (L+V} HPS
‘FV8"  Facility Vulnerability Score
T Locational Vulnerability
A Vulnerability Score V=DH+3+0
“HPS"”  Hazard Priority Score.
BI7I09 PGDM CAS/USAID, GIS Unit, Physical Planning Development, Nevls, Fed, St.Kitts Nevis 4/4




Appendix 3 — St. Kitts and Nevis FVS and Critical Facilities layout
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Appendix 4 — FVS Hotspot Fed. of St. Kitts & Nevis layout
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