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The objective of the project, which including a three-week field trip to Nassau, Grand Bahama and the Abaco Islands,
was to examine the current condition of each emergency shelter, assess operational effectiveness during Dorian, and
consider the suitability of each shelter for the 2020 season. The recommendations are focussed on what actions need
to be taken to ensure the islands are well prepared for the 2020 season, but also include suggestions for improvements
in the medium-term.
Our research found that currently thirteen of the twenty-five official shelters are usable, providing a capacity for just
over 1,500 people, or 2% of the population. For most shelters, the foundations and the walls of the shelters, all made
of concrete or steel, were structurally robust. The main vulnerabilities exposed by Dorian were roofs, windows and
doors. All of the shelters in central Abaco had their roofs destroyed, with many windows and doors being blown out.
Shelters in North Abaco and South Abaco generally fared much better with most receiving minor roof and window
damage. On Grand Bahama, while there was minor roof and window damage, the main issue was flooding caused by
the storm surge. Eight shelters were badly flooded, and three had to be evacuated mid-storm, with people fleeing for
their lives to find alternative shelter. Many of these locations are currently rebuilding and refitting kitchens and toilet
facilities, or searching for funds to do so.
Capacity in emergency shelters was sufficient for those who sought it during Dorian. However, due to people’s
experiences, it is expected that next time there is a hurricane warning there will be a rush to evacuate the islands,
regardless of whether that is the official advice, and there will be a far greater demand for emergency shelter. Current
available capacity is likely to fall significantly short of demand, in particular if there is a major hurricane during the
2020 season whilst some shelters are still being repaired.
Most shelters on Grand Bahama are churches, with some schools. In the Abaco Islands, most are schools, with some
churches and community halls. Schools and churches tend to be focal points of the community and are therefore
familiar and appropriate locations to use. However, many are small and not recommended for longer-term shelters.
Particularly in densely populated areas, it is advisable to identify larger locations to use, in particular if used for
longer-term shelter.
The majority of shelters did not have their own generators, source of emergency freshwater, adequate sewage
treatment facilities, first aid kits, fire extinguishers, flashlights, or sleeping equipment. On Grand Bahama, much of
this was supplied on a just-in-time basis from NEMAs warehouse facility in Freeport, but on the Abaco Islands the
shelters were largely left to themselves to manage. There is currently very little stock of emergency equipment at
NEMAs Freeport warehouse as it has not been replenished. Very little food was supplied at the shelters, with most
evacuees being encouraged to bring their own supplies.
Of particular concern is the central Abaco primary school in Marsh Harbour, the largest shelter on the Abaco Islands,
with a capacity of 600, which is currently being slowly rebuilt after catastrophic damage. The school was evacuated
during the eye of the hurricane after 25 of its 32 rooms having been compromised. The evacuees all fled to the
Government building and Clinic in Marsh Harbour that ended up being the refuge for 2,000 – 3,000 people for the
remainder of the storm. As a result of the damage to the school, there is no current shelter available in the Marsh
Harbour area, and there is still a great deal of debris which will act as projectiles if a new hurricane passes through
the area.
There are three large school gyms on Grand Bahama, that were not on the official government list because of poor
maintenance. Two were used during Dorian, with St. Georges used for six weeks after the hurricane. Investment in
these three gyms would increase the capacity of high-quality shelter by 1,500 people.
The management of the shelters was patchy. In general, Grand Bahama was well organised, with each shelter being
opened, checked and supplied with emergency equipment before Dorian made landfall, and each shelter having a
social services shelter manager, who managed registration and communication with the evacuees. For each shelter,
the defence force was in attendance to ensure security and protection, and representatives of the school or church
were in a supporting role. On the Abaco Islands, very little equipment or supplies were provided. While Central Abaco
primary school was excellently managed by a very experienced Red Cross volunteer, many shelters on the Abaco
islands had no nominated shelter manager, no defence force, no medics, no registration process, and were left to
fend for themselves.
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There are a small number of very capable and dedicated
emergency professionals, local administrators, community
leaders and volunteer organisations across the islands who
know exactly what needs to be done to ensure the shelters
provide safe haven during hurricanes, but they are lacking
resources and finance to be able to execute these plans.
With the 2020 hurricane season less than two months
away, focus still being on recovery from Dorian rather than
preparedness for the forthcoming season, and the world
gripped by Covid-19, the following high impact initiatives are
recommended to reduce disaster risk for the 2020 season:
•

Fully repair central Abaco primary school, adding
capacity of 1,200.

•

Repair the three large school gyms in Grand Bahama at
Eight-Mile Rock, Sir Jack Haywood High School, and St.
Georges High School, adding capacity of 1,500.

•

Replenish supplies of emergency equipment and
supplies at NEMA’s Freeport warehouse.

•

Run shelter manager training for 100 managers and
deputy managers across Grand Bahama and the Abaco
Islands.

•

Create a mass evacuation plan for Grand Bahama and
the Abaco islands, in the anticipation of ‘panic’ next time
a hurricane warning is raised.

•

Investigate further the issues that caused emergency
communication failure during Dorian, and then through
purchasing hardware, and/or training, strengthen the
system to ensure a strong communication network is in
place between the emergency shelters, EOCs and other
major emergency agencies and locations.

•

Purchase high clearance trucks and specialist flood
rescue boats to ensure capability exists to react to
emergencies during and after a hurricane.

•

Strengthen

community

networks

and

education

programmes to increase local resilience.
•

Build additional capacity by repairing existing locations,
expanding capacity at existing shelters, and searching
for additional emergency shelters.

Photo: Philipp Huebner, IOM 2019

•

Pre-position some equipment at shelters, in particular
those most remote, such as the cays.

Many of these actions have the added benefit of doubling up as specialist capacity for Covid-19 if hospital capacity is
stretched, and locations are required for quarantining or field hospitals.
Beyond these critical actions are a variety of important longer-term actions including increasing the minimum
standards for emergency shelters, conducting more scenario planning and drills, building a supply warehouse in
Marsh Harbour, building more multi-purpose specialised hurricane shelters and developing a strong plan for longterm shelter options.
IOM have the capabilities and resources to be able to deliver these projects and are looking for funding to make them
happen as quickly as possible.
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Abbreviations
DRA
Disaster Reconstruction Authority

CDEMA
Caribbean Disaster Management Agency

IOM
International Organization for Migration

UNDRR
United Nations Office for Disaster Risk Reduction

EOC
Emergency Operations Centre

NEMA
National Emergency Management Agency

NHC
National Hurricane Centre (part of NOAA, United States)

BTC
Bahamas Telecommunications Company
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01
BACKGROUND

The Bahamas is comprised of nearly 700 islands covering 13,940 km2 and distributed over an area between
Florida and Hispaniola in over 200,000 km2 of ocean (Encyclopedia.com, 2020). It is very low lying, with the
peak elevation being 63 metres above sea level. It has a population of 319,000, with the capital, Nassau having
a population of 222,000. Nassau is on the island of New Providence which is the seat of Government and the
focal point for trade and economy. The Bahamas is a popular holiday and destination, especially for Americans,
with 40% of the Bahamas economy generated from tourism.
The Bahamas is a wealthy country with a GNI per capita of US$28,395 (UNDP, 2011) however there is inequality
and poverty, particularly amongst the Haitian migrants. There is a light touch by government, with no income
tax, corporate tax, capital gains tax, or wealth tax.
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Hurricanes and flooding are the greatest hazards for The Bahamas. It is no stranger to major hurricanes and in
the past twenty years it has been impacted by Frances (2004), Katrina (2005), Wilma (2005), Irene (2011), Sandy
(2012), Joaquin (2015), Mathew (2016) and Irma (2017) (abc news, 2019). Matthew had a major impact on Grand
Bahama as a category 4 hurricane, with storm surge of 8 feet along the south coast causing US$600M of damage
(NHC, 2017). With climate change leading to an increase in the number of more intense hurricanes, it should be
expected that the return period of events like hurricane Dorian will reduce in future.
On September 1st 2019, the eye of Hurricane Dorian made landfall on the Abaco islands as a category 5 hurricane on the Saffir-Simpson scale, with maximum sustained winds of 185 mph (280 km/h) and wind gusts over
220 mph (335 km/h). It was the strongest Atlantic hurricane documented to directly impact a land mass since
records began, tying it with the Labour Day Hurricane of 1935. It severely affected central Abaco and the cays
along the eastern side of Great Abaco. On September 2nd, the hurricane stalled over Grand Bahama for a day,
finally pulling away from the island on September 3rd (figure 1). According to the Bahamas Department of Meteorology, a storm surge of 20 to 25 ft (6.1 to 7.6 m) caused extensive damage in areas adjacent to the coasts.
Hurricane Dorian impacted the islands for 68 hours, with the southern eyewall planted over Grand Bahama for
30 hours.

Figure 1: Hurricane Dorian’s path across The Bahamas (USAID, 2019)

It is estimated that 29,472 persons and 9,000 homes were affected, with approximately 89% of all damage to
property taking place on the Abaco Islands (Global Shelter Cluster, 2020). The official death count is 74, with 282
persons still missing, although the reality, when including Haitian migrants, is likely to be significantly higher.
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Following the Hurricane, an estimated 5,000 people were evacuated to Nassau, New Providence. Many more
evacuated to other islands, and some were evacuated to Florida. Of those evacuating, more women and children
moved due to damaged services, infrastructure, closure of markets and lack of education, with more men staying on
the islands to look after and repair properties. As of 16th September, the National Emergency Management Agency
(NEMA) reported an estimated 1,976 persons in 14 official shelters, primarily in New Providence. Approximately 900
people were being housed in private homes and hotels, organized by private sector and volunteer initiatives. It is
estimated, of the 17,000 residents of Abaco, only 2,562 remained on the Abaco Islands on 19th September, which
had risen to 5,704 by 5th November (IOM, 2019). In the aftermath of hurricane Dorian, some areas were declared
as no build zones, including The Mudd, a 40.9-acre site in Marsh Harbour. The Mudd was an informal settlement
consisting of 600 residences and 45 commercial shops, according to a 2013 Department of Environmental Health
Services report on shantytowns (Department of Environmental Health Services, 2013).
The response to hurricane Dorian was led by the Government of the Bahamas through NEMA in coordination with
the Caribbean Disaster Emergency Management Agency (CDEMA) during the emergency phase. NEMA established
its Emergency Support Functions (ESF) humanitarian coordination structure, composed of 15 ESFs with their own
lead ministries or departments to align response sectors between relevant stakeholders. Although the Inter-Agency
Standing Committee (IASC) cluster approach was not officially activated, coordination between humanitarian partners
was established. The regional and international humanitarian community designated focal points for each of the
relevant ESFs to strengthen support and coordination efforts. Under leadership of the new established Ministry of
Disaster Preparedness, Management and Reconstruction, the overall coordination in the recovery was transferred
to the Bahamas Disaster Reconstruction Authority (DRA), on December 3rd so that NEMA could return to focus on
preparedness.
Emergency shelters on Grand Bahama and the Abaco Islands were managed by social services, with support from
NEMA. Annually, a list of potential shelters is compiled by social services which are inspected by NEMA, social services,
Ministry of Public Works and Department of Environmental Health amongst others. For the 2019 season there were
nine official shelters on Grand Bahama and fifteen on the Abaco Islands (Government of The Bahamas, 2019). In the
lead up to hurricane Dorian, some of the shelters were taken off the list and others added, resulting in twelve official
shelters used on Grand Bahama and thirteen on the Abaco Islands. In the days before a hurricane, the shelters are
officially activated by NEMA, which signals the start of preparation activities to be done by social services and NEMA.
The twenty-five official shelters had an official capacity of approximately 3,300, and sheltered between 3,000 and
4,000 people during hurricane Dorian. Eight of the twelve shelters on Grand Bahama were flooded, with three being
evacuated mid-storm. In the Abaco Islands, five shelters received extensive damage including the largest shelter,
the central Abaco primary school, which was severely compromised during the storm, with its 438 evacuees fleeing
to the Government centre during the 25 minutes the hurricane eye passed over Marsh Harbour, along with many
thousands of other residents that fled from their homes.
With most focus still on recovery from Dorian, with less than half the capacity of emergency shelters usable and
only a few months to go until the start of the 2020 season, IOM commissioned a report to investigate the state of
preparedness of emergency shelters for the 2020 season. A field trip was undertaken by two experienced emergency
shelter professionals from 24th February until 13th March which included site surveys at all emergency shelters
on Grand Bahama and the Abaco Islands and structured interviews with senior representatives from the national
government, family island government, and local leaders including church pastors, shelter managers, and local
councillors. The observations and recommendations are contained within this report.
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2.1 Overview
Desk research was conducted before a three-week field trip to the Bahamas to assess the emergency shelters on
Grand Bahama and The Abaco islands.
Desk research included a broad literature review of case studies, academic theory, and best practice in early warning
systems, evacuation procedures, community preparedness, disaster risk reduction measures and emergency shelters.
A thorough review of various online resources undertaken including an in-depth examination of the Caribbean
Disaster Management Agency (CDEMA), United Nations Office for Disaster Risk Reduction (UNDRR), Relief web and
International Organization for Migration (IOM) literature.
Additional research before the field trip included conversations with Jan-Willem Wegdam (IOM Chief of Mission in
the Bahamas), and various ShelterBox Response Team members who had deployed to The Bahamas shortly after
Hurricane Dorian. An extensive review of situation reports, news articles and general information on hurricane
Dorian, and the immediate aftermath was also undertaken.
The field trip, conducted by Richard Lines and Ned Morris, took place from 24th February until 13th March and
included:
•

Structured interviews with officials from The Department of Social Services, NEMA, the Family Islands local
government officials and The Ministry of Public Works.

•

Unstructured interviews with critical stakeholders for the emergency shelters, including church leaders,
headteachers, local councillors, local businesspeople and shelter managers.

•

Structured survey of official and unofficial shelters used during hurricane Dorian, covering shelter environment,
building construction, maintenance, drills, equipment, supplies, and operations during Dorian including
procedures, personnel and communications.

•

Visits to shelters not used during hurricane Dorian, but potential candidates for future use.

The research broadly follows the ‘GROW’ methodology (Goal, Reality, Options, Will), a method widely used in
consulting. In this context:
•

Define Goal: through interviews and review of global best practice, define what perfect emergency preparedness
related to emergency shelters looks like for The Bahamas?

•

Understand Reality: through surveying all the emergency shelters in Grand Bahama and Abaco, interviewing
residents, senior government officials, NGOs and local business and community leaders.

•

Define & prioritise Options: identify gaps between best practice and current reality to define differences and then
establish and prioritise options

•

Assess the Will of key players to invest in the vision, including critical international funding sponsors

2.2 Interviews
Semi-structured interviews were conducted with a wide variety of key stakeholders in Nassau, Grand Bahama and the
Abaco Islands (table 1). The discussions covered emergency preparedness and experiences of early warning systems,
evacuation procedures, community preparedness, disaster risk reduction measures and emergency shelters and
recovery from Hurricane Dorian.
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Semi-structured interviews were conducted with a total of 45 key stakeholders (25 from Government, 10 with
churches, 6 private sector and 5 with NGO’s) in Nassau, Grand Bahama and the Abaco Islands. The discussions
covered emergency preparedness and experiences of early warning systems, evacuation procedures, community
preparedness, disaster risk reduction measures and emergency shelters and recovery from Hurricane Dorian.
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2.3 Shelter surveys
The survey (appendix) covered 38 shelters and had 128 questions covering environment of the shelter, building,
equipment, supplies, operations, personnel, communications, maintenance, drills, and the experience during
hurricane Dorian. Each survey took about an hour, with most taking place with a representative of the shelter.
The GPS location of each survey was recorded using maps.me. The shelter managers or owners generally made
additional comments during the survey, which were also recorded. In addition to the survey data, the results were
complemented by visual observations, with over 1200 photographs recording evidence.
On Grand Bahama, assessments were conducted on ten government shelters used during Dorian, four unofficial
shelters used, two potential shelters not used, and NEMAs supply warehouse. On the Abaco Islands, assessments
were conducted on 12 government shelters used during Dorian, one unofficial shelter used, and four potential
shelters not used.

2.4 Risks and mitigations
A number of risks and limitations to the methodology were recognised, with mitigations put in place.
The two assessors are trained in the provision and assessment of emergency shelter but are not structural engineers.
This was offset by discussing the observed damage with the owner of the building, or an experienced builder or
engineer who was on-site managing repairs.
Twenty-four out of twenty-seven official shelters were surveyed. The school on Grand Cay in the Abaco Islands was
not possible to visit in the field trip, and Administrator Bootle-Laing has agreed to take photographs and notes on
her next visit. Two shelters in Grand Bahama, the Hilton Outten Auditorium and the Cancer Association building were
surveyed from the outside but were unable to be inspected on the inside.
A final risk to be aware of is the highly politicised environment, particularly concerning Haitian migrants, and the
likelihood that interviews were biased. This was offset by multiple cross-checking interviews and where possible, to
survey the shelters in person.
Every attempt has been made to be accurate in recording the features of the shelters, and faithfully representing
conversations with key officials. Still, no guarantee can be made on complete accuracy due to a range of factors
including availability of shelter managers and owners, the political environment and human error.
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3.1 Grand Bahama
3.1.1 Shelter capacity
In Grand Bahama there was a capacity of 1,670 (table 2) in official government emergency shelters (Government of
The Bahamas, 2019), for a population of 51,368 (Government of The Bahamas, 2017), equalling capacity for 3.3%
of the community. Unofficial shelters, such as the Bethel Deliverance Centre, also opened their doors to residents
during hurricane Dorian, further increasing capacity. Although no record exists of how many people used all shelters,
social services estimate it to be between 2,000 and 3,000 people.

Name

Type

Gov
Shelter1

Used

Location

Stated
Capacity2

Theoretical
Capacity3

Surge
Capacity4

Church of God
Prophecy, Sea Grape

Church

Yes

Yes

West GB

80

90

260

Seventh-Day Adventist
Church - Freeport

Church

Yes

Yes

Freeport

40

85

225

Seventh-Day Adventist
Church - Shiloh

Church

Yes

Yes

Freeport

50

85

310

Maurice Moore Primary
School

Primary School

Yes

Yes

Freeport

400

205

1.2

Cathedral of Christ
the King & Foster B.
Pestaina Centre

Church

Yes5

Yes

Freeport

200

185

420

Bishop Michael Eldon
School

School Hall

Added

Yes

Freeport

400

340

1.2

First Baptist Hall,
Columbus Drive

Church

Yes

Yes

Freeport

40

110

540

Central Church of God

Church

Yes

Yes

Freeport

50

125

310

Cancer Association

Hall

Yes5

Yes

Freeport

35

35

35

Cavalry Temple

Church

Added

Yes

Freeport

75

90

445

Hilton Outten

Hall

Added

Yes

Freeport

150

150

150

Ascension

Church

Withdrew

No

Freeport

0

75

75

Grand Lucaya Ballroom

Hotel Ballroom

Added

Yes

Freeport

150

930

9,150

Church of God
Prophecy, Pinedale

Church

No

Yes

West GB

0

50

220

Bethel Deliverance
Centre

Church

No

Yes

West GB

0

265

665

Holmes Rock Chapel

Church

No

No

West GB

0

130

130

Eight Mile Rock Gym

School Gym

No

No

West GB

0

520

520

Sir Jack Hayward High
School

School Gym

No

Yes

Freeport

0

520

520

St. Georges High School

School Gym

No

Yes

Freeport

0

520

520

TOTAL

1,670

4,510

16,895

Table 1: Emergency shelters on Grand Bahama
1. Government shelters per official announcement on 1st July 2019. Some were officially added (e.g. Bishop Michael Eldon School), and Ascension
was officially taken off the list due to owner withdrawing
2. Stated capacity per social services list
3. Theoretical capacity = official emergency shelter living area / 1.5m2
4. Surge Capacity = All potential living area, including that not officially designated (e.g. chapel) / 1.5m2
5. Foster Pestiana Centre and the Cancer Association used for people with special needs
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The official capacity of 1,670 rises to a theoretical capacity of 4,510 when unofficial shelters are added, and capacities
are adjusted to allocate 1.5m2 per person in the liveable area of the accommodation (Table 2). This is further
increased to 16,985 when the full extent of the liveable regions are included, representing shelter for 33.1% of the
population. Many shelters only define parts of the property as usable for emergency shelters. For example, typically,
church complexes only include the community hall and not the chapel. A school may allocate a few classrooms for
emergency shelter purposes, rather than the whole school. Grand Lucaya Hotel has 1,271 rooms and 45,000 square
feet of meeting space (The Freeport News, 2020), although it is only the ballroom that was used during Dorian. The
ability to commandeer private property like Grand Lucaya Hotel is fraught with complications, but creativity is needed
to increase capacity for these unusual emergency events.
NEMA acknowledge that capacity is an issue, in particular, because they expect that due to residents’ experiences
during Dorian, many more residents will seek refuge in an official shelter during the next hurricane. During Dorian, as
in many other previous hurricanes, the vast majority of residents did not evacuate Grand Bahama, and either stayed
at home or in the home of a friend or family member with a more robust house. NEMA’s estimate is that 2-3 times
as much capacity is required. There are plenty of suitable buildings within Grand Bahama which can fill the gap, in
particular in the central Freeport and Lucaya areas. Many options require investment, such as the three high school
gyms, which between them could add capacity for over 2,000 people. As well as the exercise of adding more shelters,
creativity and flexibility is required to increase capacities, such as using hotels and more significant private buildings.
As well as increasing the base capacity, getting the existing capacity usable is critical. Currently, of the twelve shelters
on the official list, with a capacity of 1670, seven, with an official capacity of 950 are usable as an emergency shelter,
with five of these still requiring minor repairs.
As well as overall capacity, building in optionality is essential. Some of the shelters, notably those in flooded areas,
such as the Columbus Drive Baptist Hall and the Cavalry Temple, received many more people than their stated
capacity. The evacuees then had to either evacuate the emergency shelter or seek refuge on balconies or chapel
stages, resulting in very cramped and uncomfortable conditions for an extended period. Shelters in areas further
south, which were not flooded, such as Bishop Michael Eldon School, received far fewer evacuees than their stated
capacity. There are two connected issues illustrated by this. Firstly, people will flee to locations local to them and
will be fleeing to them when their primary option (their home) is threatened or compromised. Secondly, to protect
people, they need to evacuate to safer areas, which may not be the emergency shelter in the immediate vicinity. The
additional capacity allows greater optionality. Different shelter options can be mobilised depending upon the nature
of the hazard or where the expected worst-hit areas are. For example, if the expectation is that storm surge may flood
the northern part of Freeport, as in Dorian, the shelters in the north of the city can remain closed, and options further
south or in West Grand Bahama can be utilized instead, along with instructions to local citizens.

3.1.2 Shelter location
All sites were surveyed for appropriateness of place and the environment surrounding the shelter. Considerations
taken into account included topography of the site, proximity to watercourses, potential access issues including the
width of access paths, nearby hazardous materials, overhanging trees, susceptibility to landslides, the proximity of
power cables, and distance from the community they serve. Each location was also assessed regarding ease of access
for supplies, disabled access and areas for parking.
In general, shelters were in locations with good access, plenty of space and few hazards. Of the sixteen shelters
fully assessed, seven were found to be excellent and nine to be adequate. The shelters which were assessed as
adequate, were well managed, with the buildings remaining largely in-tact, however either flooded or were vulnerable
to flooding.
Two crucial aspects of shelter location have been closely considered. Firstly, the location of shelters versus population
centres and secondly the location of shelters concerning potential hazards.
All of the official emergency shelters are located in the most central part of Grand Bahama (within the green box in
figure 2), where 70% of the island’s population lives. There is no emergency shelter provision for East Grand Bahama
or the West End. Within West Grand Bahama there is only one official shelter, at Church of God Prophecy in Sea Grape.
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In this small centre, the roof was severely compromised, and the evacuees had to evacuate to another facility. The
majority of the population in Grand Bahama have a shelter locally, which is easily accessible. However, for a sizeable
minority in East and West Grand Bahama, their options are either to hunker down in their home, use a local informal
shelter, or to travel a significant distance to a shelter. For example, McLeans Town to Freeport is an 80-kilometre
journey.
There is a logic in this approach. It’s easier to monitor, supply, and send emergency crews to shelters in a central
location. The area around Freeport is also higher (figure 3) and has more protection from storm surge versus the
highly vulnerable East Grand Bahama. Evacuating East Grand Bahama, as happened during Dorian, is therefore a
sensible precaution, substantiated by the fact that almost every building in East Grand Bahama was destroyed during
Dorian. However, it does not give any flexibility or optionality if, for example, a hurricane changes course or intensity
with little notice, and shelter is suddenly required in East Grand Bahama at very short notice.

Google maps with overlay by IOM 2020

Figure 2: Population centres in Grand Bahama
Most of the island has an elevation under 10 metres (figure 3), and with approximately 60% of Grand Bahama being
flooded during hurricane Dorian, flooding through storm surge is the most significant risk for Grand Bahama. This
needs to be the primary consideration when choosing the appropriateness of shelter location.

Green: 0-15 ft (0.0-4.6 m) Yellow: 15-30 ft (4.6-9.1 m) Red: 30-45 ft (9.1-13.7 m)

Figure 3: Topographic map of Grand Bahama Island. (Lithium6ion, 2012)
Storm surge is a significant risk not only to people homes but also to emergency shelters. Shelters should ideally be
located in elevated areas which are protected from flooding or storm surge. Although this has been taken into account
by NEMA and social services where possible, many shelters are in high storm surge risk areas. Of the twelve official
shelters used during Dorian, eight were flooded (figure 4), and three of these were flooded and damaged so severely
that people had to flee the shelters mid-storm. The extent of the storm surge had never been experienced before on
Grand Bahama. It was a result of the severity of the storm, the ‘stalling’ of hurricane Dorian over Grand Bahama and
the trajectory of the storm. In some locations, there was flooding over 20 feet. While it’s tempting to say, ‘this was a
unique event and will never happen again’, it’s the role of disaster planning to plan for these unexpected events. In
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an era where extreme hurricane intensity is increasing in frequency due to climate change, it should be expected that
Grand Bahama will see these events more frequently in future. Additionally, merely planning for ‘another Dorian’ is
not sufficient, with different scenarios needing to be considered and planned for. For example, Hurricane Mathew
produced storm surge from the south causing significant damage and flooding to the Grand Lucaya hotel, which was
unscathed during Dorian.

Google maps with overlay by IOM 2020

Figure 4: Emergency shelters and storm surge during Dorian
The port authority has commissioned storm surge hazard mapping, which it has shared with NEMA. While it has
been considered to an extent in planning, it needs to be more comprehensively built into the plan, and used more
dynamically when there is a hurricane warning, to minimize the exposure of the shelters to the worst of the hazard.

3.1.3 Shelter type
Of the nineteen shelters identified on Grand Bahama, eleven are churches, five are schools or school gyms, and three
are halls or meeting places. They are critical social hubs in communities and therefore, familiar community locations
with staff who are community-focused, which all works to their advantage in being emergency shelters. Conversely,
for the same reasons, these institutions need to get back to their regular purpose quickly, so they are not generally
appropriate for use as shelters for more than a few days. More diversity in the type of shelter utilised is essential to
consider, including large hotels and large private premises.
As well as the type of shelter, size is essential to provide economies of scale and to maximise the efficiency of scarce
resources. Seven of the nineteen shelters identified on Grand Bahama are less than 150m2 making them capable of
sheltering less than 100 people. There are four locations where the nominated emergency shelter area is capable of
housing over 400 people, the three school gyms, Eight Mile Rock (figure 5), Sir Jack Hayward and St. Georges, and the Grand
Lucaya ballroom. None of these four locations were on the official shelter list in July 2019. The three school gyms were
not on the list due to poor maintenance and issues with plumbing, repairs needed to roofs, and kitchen facilities requiring
equipping. Repairing these facilities to the required quality is an ‘easy win’ to significantly boost capacity.

Figure 5: Eight Mile Rock Gym, illustrating the scale of potential shelter, poor roof maintenance and lack of
equipped kitchen facilities
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There is also significant extra capacity which could be used in some existing shelters, notably the Maurice Moore
Primary School, The Bishop Michael Eldon School and the Bethel Deliverance Centre in Eight-Mile Rock. Consideration
should be given to utilizing all available space in these facilities for a short period of 3-4 days during future hurricanes.
As well as maintaining and expanding the capacity of known shelters, further research needs to be undertaken to add
additional large-scale shelters.
Adding custom-built hurricane shelters, or multi-purpose buildings that can serve as hurricane shelters, needs to be
built into plan. There are a few cases where forward-thinking and wealthy local organisations have started to do this
including the Seventh Day Adventist Church in Freeport. Their shelter was destroyed during Dorian, and they have
committed to building a 400-person customized hurricane shelter which will be used as a community centre (figure
6). Support of this and other similar private/public initiatives would significantly increase the capacity of high quality,
large capacity shelters.

Figure 6: Design for a hurricane shelter and soup kitchen in Freeport being built by the Seventh-day Adventists

3.1.4 Warning and evacuation
Tourists had been advised to leave 3-4 days before hurricane Dorian made landfall, with most leaving on flights to Nassau
and Florida. There are no prisons on Grand Bahama which needed special evacuation provisions.
On Saturday 31st August, Prime Minister Hubert Minnis ordered targeted evacuations in Grand Bahama and Abaco,
recommending that people move off the cays, away from coastal areas and to use the emergency shelters (The Washington
Post, 2019). There is no legal basis to force a mandatory evacuation, so persuasion needed to be used. The storm was
forecast to make landfall as a category four storm on Sunday. At 0800, on Sunday, this was revised to category five on
the Saffir-Simpson scale (NHC, 2019). Interviews with residents of McLeans Town in East Grand Bahama indicated that
approximately 95% of residents evacuated to Freeport, with those that stayed losing their lives.
In the days before the hurricane made landfall, preparations were made by NEMA, social services, and local government
officials to open the emergency shelters and ensure supplies of costs, blankets, generators, and water supply were
delivered. In general, this worked successfully and efficiently, although there was significant pressure to get this done on
time given available resources. Private organisations such as The Rotary Club helped with items like delivery of water and
water tanks.
After the hurricane passed, many residents moved to Nassau and other Bahamian islands to seek refuge with friends,
family or in emergency shelters due to their homes having been destroyed, or due to schools and businesses being closed.
Nine thousand homes were destroyed across Grand Bahama and the Abaco islands, with wind damage affecting over 75%
of properties in the east of the island (figure 7), and many homes in northern Freeport suffering damage from flooding.
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Figure 7: Housing damage on Grand Bahama due to hurricane Dorian (Disaster Reconstruction Authority, 2020)
Residents reported that they felt well informed, through the television, radio and internet of the intensity and progress of
hurricane Dorian, and having been through many hurricanes, prepared themselves and their homes for the hurricane.
Without exception, no-one we met expected the intensity and ferocity of the storm or the damage from the storm surge
flooding.
Due to the experience of hurricane Dorian, and the ongoing psychological scars that remain, many residents said that they
would try and evacuate the island when the next hurricane warning is raised ‘I might stay for a cat.1 but anything more
than that, and I’m outta here’ said one resident in Freeport. NEMA and social services officials fear that there will be both
a rush to evacuate the island with insufficient capacity on planes and boats to evacuate everyone who wants to leave,
and then significantly increased demand for places in emergency shelters next time a hurricane warning is issued. Both a
sizeable increase in mass evacuation capacity and a sizeable increase in emergency shelter capacity are required to deal
with this expected demand, which is the primary area of planning required in short-order.

3.1.5 Building quality of shelters and performance during
Dorian
Social services manage the compilation of the emergency shelter list and are responsible for ensuring that shelter managers
are appointed trained, and appropriate processes are in place.
The shelter preparedness process starts in March of each year, where a list of potential shelters is compiled, and inspections
of these shelters are undertaken by a team including NEMA, Social Services, Ministry of Public Works and Environmental
Health. Each agency is responsible for different aspects of the inspection. The Ministry of Public Works send engineers
and focus on building strength, maintenance and integrity; Environmental Health focusses on sanitation, including toilets,
showers and sewage treatment capabilities. Social services are more focused on the human aspect of the shelters, such as
personnel, the layout of the shelter, disability access, and provision of equipment and services. NEMA focus on the overall
appropriateness of the facility as an emergency shelter. All shelters on the official government list had been assessed in
March and April 2019 and had passed the inspection. Several facilities, including the three large school gyms, had not
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passed inspection and were therefore not on the official list for the 2019 season. They failed the inspection mainly due to
plumbing issues and poor roof maintenance, with no government funds being allocated to support repairs (figure 8). NEMA
does not have any funds for this purpose, and the Ministry of Education has other funding priorities.

Figure 8: Gym at Sir Jack Hayward School. Poor roof maintenance; excellent shower and toilet facilities but
plumbing not working adequately; general poor maintenance causing safety issues and leakages

All eighteen shelters inspected were found to have robust concrete foundations, and concrete or steel-framed walls, which
all survived hurricane Dorian relatively unscathed. The exception was the Seventh Day Adventist Church in Freeport (figure
9), where one end of the building collapsed.

Figure 9: Damage to the Seventh Day Adventist Church in Freeport due to hurricane Dorian
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Key structural aspects of the buildings surveyed are shown in table 3:

Name

Roof
Type

Beams

Windows

Shutters

Window/
Shutter
Condition

Damage during
Dorian

Church of God Prophecy,
Sea Grape

Gable,
Tiles

Timber

Plain Glass

Yes

Insufficient

Roof & window damage,
flooding, evacuated

Seventh-Day Adventist
Church - Freeport

Gable,
Shingles

Timber

Plain Glass

Yes

Adequate

Major structural
damage

Seventh-Day Adventist
Church - Shiloh

Gable, CGI

Timber

Plain Glass

No

Adequate

Minor roof & window
damage, flooding

Maurice Moore Primary
School

Gable,
Shingles

Timber

Plain Glass

Some

Adequate

Roof & window damage,
flooding, evacuated

Cathedral of Christ the
King & Foster B. Pestaina
Centre

Flat

Steel

Plain Glass

No

Adequate

Flooding

Bishop Michael Eldon
School

Gable, CGI

Timber

Louvered &
Plain Glass

Yes

Adequate

Minor roof & window
damage

Bethel Deliverance
Centre

Gable, CGI

Timber

Plain Glass

Yes

Adequate

Minor roof & window
damage

St. Georges High School

Gable, CGI

Steel

Plastic

Yes

Adequate

Leaking roof

Eight Mile Rock Gym

Gable, CGI

Steel

Louvred
Glass

No

Insufficient

Leaking roof

Church of God Prophecy,
Pinedale

Gable,
Shingles

Timber

Louvred
Glass

No

Excellent

Minor roof & window
damage

Cavalry Temple

Gable,
Shingles

Timber

Plain Glass

Some

Adequate

Flooding

Holmes Rock Chapel

Gable,
Shingles

Timber

Plain Glass

No

Adequate

Major roof damage

Sir Jack Hayward High
School

Gable, CGI

Steel

Louvred
Glass

No

Insufficient

Leaking roof

Grand Lucaya Ballroom

Flat

Steel

Plain Glass

No

Excellent

None

Central Church of God

Gable, CGI

Timber

Plain Glass

No

Excellent

Minor roof & window
damage, flooding

First Baptist Hall,
Columbus Drive

Gable, CGI

Timber

Plain Glass

No

Insufficient

Roof & window damage,
flooding

Hilton Outten Auditorium

Gable,
Shingles

Timber

Plain Glass

No

Adequate

Roof & window damage,
flooding, evacuated

Cancer Association

Hip, CGI

Timber

Plain Glass

Yes

Excellent

None

Table 2: Building properties for Grand Bahama emergency shelters
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Of these eighteen shelters, ten were severely compromised through flooding, and three (Hilton Outten, Church of God
Prophecy Sea Grape, and Maurice Moore School) needed to be evacuated during Dorian. ‘Evacuated’ in this context means
that people fled for their lives to wherever they could find, with the help of the defence force stationed at their shelter. In
most of the other flooded shelters, people needed to seek refuge from the shelter to the adjacent chapel, often in very
cramped conditions with no services on the stage or balcony of the church for many days.
Currently, seven out of the twelve official shelters are usable, with a capacity of 950, with the remainder either undergoing
repairs or awaiting funding to do so.
As well as strong foundations and walls, the key structural components to protect evacuees are roofs, doors and windows.
Many roofs were found to be very robust during hurricane Dorian, in particular, CGI roofs (figure 10). Many emergency
shelters, for example, the Cavalry Temple and the Central Church of God, reported that they had significant roof damage
during previous hurricanes, notably hurricane Mathew, and had subsequently had their roofs strengthened.

A

B

C

Figure 10: CGI roofs of a) Seventh Day Adventist Church Shiloh b) Bethel Deliverance Centre c) minor damage on
Central Church of God
Shingle roofs, used for many smaller churches, fared less well, with many showing signs of lack of maintenance and
generally being less robust. Many shingle-roofed shelters suffered roof damage and leaks as a result (figure 11)

B

A

C

Figure 11: Shingle roofs of a) Church of God Prophecy, Sea Grape b) Hilton Outten Auditorium c) Holmes
Rock church
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Windows and shutters provide an essential barrier to retain the integrity of the building during a hurricane and were
generally found to be of variable quality, with many buildings using plain glass and patchy use of shutters. There was
evidence of damage to windows illustrating a clear area of improvement for many shelters.

Table 3: Variety of windows and shutters in Grand Bahama
Of concern is that the emergency shelters, along with other critical buildings such as fire stations, hospitals, and the EOC
are the last line of defence and should be impregnable. As well as the majority of emergency shelters being severely
compromised, some were evacuated mid-storm. Freeport hospital was also compromised, and EOC’s in Freeport and
Eight Mile Rock were flooded on the ground floor, forcing the operations team to have to relocate quickly to the first floor.
Locations of these critical buildings need to be fortified.
Critical facilities for each shelter includes sanitation, power and water supply capabilities. Ideally, there are also high-quality
kitchen facilities (table 5):

Name

Disabled
Access

Toilet
location

People
per
toilet

Showers

Kitchen

Emergency
Power
supply

Emergency
Water
supply

Church of God Prophecy,
Sea Grape

No

Inside

10

No

Small

NEMA Generator

NEMA delivered

Seventh-Day Adventist
Church - Freeport

Yes

Inside

4

No

Being reequipped

None

No

Seventh-Day Adventist
Church - Shiloh

Yes

Inside

6

No

Being reequipped

None

No

Maurice Moore Primary
School

Yes

Via outside
walkway
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No

Being reequipped

None

No

Cathedral of Christ the King
& Foster B. Pestaina Centre

Yes

Inside

25

Yes

Being reequipped

Own generator

Yes

Bishop Michael Eldon School

Yes

Inside

29

No

Yes

NEMA Generator

NEMA delivered
NEMA delivered

Bethel Deliverance Centre

Yes

Inside

18

No

Small

Own generator +
NEMA generator

St. Georges High School

Yes

Inside

65

Yes

Not equipped

NEMA Generator

NEMA delivered

Eight Mile Rock Gym

Yes

Inside

43

Yes

Not equipped

None

No

None

NEMA delivered

Church of God Prophecy,
Pinedale

No

Inside

125

No

Needs reequipping

Cavalry Temple

Yes

Inside

19

No

Being reequipped

NEMA Generator

NEMA delivered

First Baptist Hall, Columbus
Drive

Yes

Inside

7

No

Being reequipped

NEMA Generator

NEMA delivered

29

Name

Disabled
Access

Toilet
location

People
per
toilet

Showers

Kitchen

Emergency
Power
supply

Emergency
Water
supply

Holmes Rock Chapel

No

Inside

50

No

No

None

No

Sir Jack Hayward High
School

Yes

Inside

33

Yes

Not
equipped

NEMA Generator

NEMA delivered

Grand Lucaya Ballroom

Yes

Inside

11

Yes

Yes

Own generator

Yes

Central Church of God

Yes

Inside

8

No

Being reequipped

NEMA Generator

NEMA delivered

First Baptist Hall, Columbus
Drive

Yes

Inside

7

No

Being reequipped

NEMA Generator

NEMA delivered

Table 4: Facilities at emergency shelters in Grand Bahama

75% of shelters had some provision for disabled access, although few were perfect examples. Many had added simple
concrete ramps as an afterthought and didn’t have any accessible toilets, for example.
Most toilet facilities were located inside the shelters, all with separate male and female toilets, and most meeting the
minimum sphere standard of 1 toilet per 50 persons (The Sphere Project, 2018). The Maurice Moore School had toilet
facilities available via an external covered walkway, which is not ideal but is standard in government schools. Five out of
sixteen had shower facilities.
Kitchen facilities are generally adequate and, in some cases, excellent, as many of these shelters cater for groups of people
regularly. However, at full capacity, many of the kitchens were too small. Many of the kitchens need reconstruction and
re-equipping after Dorian, as the facilities that flooded generally lost or irreparably damaged all of their kitchen facilities.
Currently, there are four of the sixteen shelters surveyed that were capable of operating at full capacity at the time of the
survey.
Three out of sixteen shelters surveyed had emergency power supply, and two had emergency freshwater supply. Most
shelters relied on NEMA delivering a small generator and a large freshwater tank on a just-in-time basis before the hurricane
made landfall. All locations had septic tanks, but most were rendered unusable during Dorian because they required
power to work, or they became flooded, or they were overwhelmed by the number of people using it.

3.1.6 Shelter equipment and supplies
The majority of shelters received equipment (cots, small generators, first aid equipment, water totes, flashlights) and
limited supplies (dried goods and water) from the central supply warehouse, on a just-in-time basis in the 2-3 days before
Dorian made landfall. This put extreme pressure on NEMA and social services, with their current resources, to deliver.
Table 6 shows the provision of critical emergency equipment and supplies for each emergency shelter during hurricane
Dorian.
Only two of the sixteen shelters surveyed had adequate fire extinguishers and medical equipment in place. Storage for
drinking water and sleeping equipment relied on NEMA and social services delivering them in the few days before the
hurricane made landfall. Mostly this worked, although if there had been less notice or any issues with delivery, most
shelters would have been very under-prepared. In general, there was not enough specialist medical equipment, which
caused issues in some cases where people needed urgent supplies of medicine such as insulin.
Evacuees were expected to bring their food and water supplies, although in a few cases there were small quantities of food
and water delivered. While this is acceptable for a few days, any longer, and issues would have occurred.
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Name

First Aid
Kit & Fire
Extinguishers

Drinking-Water
Storage

Food Supply

Sleeping (Cots,
blankets)

Church of God Prophecy, Sea
Grape

None

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Seventh-Day Adventist Church
- Freeport

Some but insufficient

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Seventh-Day Adventist Church
- Shiloh

Some but insufficient

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Maurice Moore Primary School

Some but insufficient

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Cathedral of Christ the King &
Foster B. Pestaina Centre

Yes

Yes

Yes, 7-day supply

Delivered just in time by
NEMA

Bishop Michael Eldon School

Some but insufficient

Yes

Insufficient ration
of food delivered

Delivered just in time by
NEMA

Bethel Deliverance Centre

Some but insufficient

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

St. Georges High School

Some but insufficient

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Eight Mile Rock Gym

None

None

None

None

Church of God Prophecy,
Pinedale

None

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Cavalry Temple

None

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Holmes Rock Chapel

None

None

None

None

Sir Jack Hayward High School

Some but insufficient

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

Grand Lucaya Ballroom

Yes

Yes

Yes

Delivered just in time by
NEMA

Central Church of God

None

Delivered just in time
by NEMA

None

Delivered just in time by
NEMA

First Baptist Hall, Columbus
Drive

None

Delivered just in time
by NEMA

None

40 delivered just in time by
NEMA (not enough)

Table 5: Emergency equipment and supplies at shelters in Grand Bahama

3.1.7 Shelter operations and personnel
The shelters were generally professionally opened and run with a mixture of social services (acting as shelter managers),
the defence force and personnel from the shelter (church or school). Some shelter managers had received training from
the U.S. Army, but approximately 50% had not received training. Due to the traumatic experiences at the shelters during
hurricane Dorian many shelter managers have said that they do not want to manage ‘next time around’, however, social
services believe that they will step up when required.
At each of the fourteen shelters surveyed that were used during Dorian, there was a shelter manager from social services,
and defence forces were in attendance for security. There was generally a proper registration process, and there were no
reported protection or violence issues.
Communications, transportation and emergency help during the hurricane were severely compromised. All of the
emergency shelters were supplied with a Motorola VHF radio to communicate with the EOC. However, this failed to work
adequately in all cases, leaving shelters to rely on mobile phone networks. The national telecoms company, BTC, struggled
to provide service, and aliv, a new private telecoms company, managed to operate on an ad-hoc basis. All shelters were
therefore unable to communicate with the EOC during the hurricane reliably.
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Due to the prolonged period that Dorian impacted Grand Bahama and the severity of the flooding, there were many
emergencies at the shelters. For three shelters, an evacuation was necessary, which was left to the shelter manager and
the defence force officers in attendance to make this happen, as communication and rescue from elsewhere was not
possible. There were many cases of people requiring vital, regular medication such as insulin. There were people trapped
on house roofs and attics of houses. As the floodwater rose, some people were drowned in their attics, unable to escape.
A combination of poor communication during the hurricane, widespread flooding, and the lack of suitable transportation
able to move through the floodwaters meant that these emergencies were challenging to respond to. The only mode of
transport which was effective was jet skis, which helped with many of the smaller scale emergency and supply issues.

Name

Shelter
Manager

Registration
process

Social
Services

Defence
Force

Protection
Issues

Church of God Prophecy,
Sea Grape

Yes

Yes

Yes

Yes

None

Seventh-Day Adventist
Church - Freeport

Yes

Yes

Yes

Yes

None

Seventh-Day Adventist
Church - Shiloh

Yes

Yes

Yes

Yes

None

Maurice Moore Primary
School

Yes

Yes

Yes

Yes

None

Cathedral of Christ the
King & Foster B. Pestaina
Centre

Yes

Yes

Yes

Yes

None

Bishop Michael Eldon
School

Yes

Yes

Yes

Yes

None

Bethel Deliverance Centre

Yes

Yes

Yes

Yes

None

St. Georges High School

Yes

Yes

Yes

Yes

None

Church of God Prophecy,
Pinedale

Yes

Yes

Yes

Yes

None

Cavalry Temple

Yes

Yes

Yes

Yes

None

Sir Jack Hayward High
School

Yes

Yes

Yes

Yes

None

Grand Lucaya Ballroom

Yes

Yes

Yes

Yes

None

Central Church of God

Yes

Yes

Yes

Yes

None

First Baptist Hall,
Columbus Drive

Yes

Yes

Yes

Yes

None

Table 6: Operations at shelters in Grand Bahama
Significant help was provided by local businesses and business organisations after Dorian subsided, including the Rotary
Clubs of Grand Bahama. One such area of help was in the supply of fresh water. Grand Bahama has one of the most
plentiful sources of freshwater in The Bahamas (U.S. Army Corps of Engineers, 2004) however, it had become partially
compromised with saltwater after previous hurricanes. It was very severely compromised with saltwater during Dorian.
Freshwater supplies are still not available six months later. Rotary, amongst others including Water Aid and Mercy Corps,
set up reverse-osmosis water facilities and set up delivery points all over the island, including shelters. Six months on these
organisations are still supplying freshwater all over the island.
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3.1.8 Community preparedness
A critical aspect of preparing for hurricanes is community preparedness. This is a wide-ranging subject including government
communication to residents, setting up of local community preparedness committees, information and support to help
to strengthen homes to act as the first line of defence, setting up local voluntary response groups, education at schools,
and actively involving as many people in emergency drills. Due to the regularity of hurricanes having affected Grand
Bahama, there is a lot of historical reference points and experience for households which was evident. However, very few
homeowners had prepared for a hurricane with the strength of Dorian, and even fewer had anticipated the extent of the
flooding, which was the primary issue. There are no formal drills that take place in any community.

3.1.9 Long term shelter options and return home
Most shelters were open for about four days during and immediately after hurricane Dorian, after which residents
returned to their homes, stayed in friends or family members’ homes not as severely damaged, or evacuated to Nassau
or other Bahamian islands. Many homes on Grand Bahama had been severely compromised, either due to flooding or
wind damage to roofs, windows and doors. Most homes in East Grand Bahama were destroyed. Those who did return to
their homes immediately after Dorian generally built temporary shelters adjacent to their homes or stayed in other houses
while they mucked and gutted their homes.
One shelter, St. Georges Gym, remained open for approximately six weeks for approximately 400 people who could not
return home immediately. This was both inadequate regarding services and was also grossly insufficient regarding capacity,
and many residents had to relocate to Nassau. A vast expansion in longer-term shelters and a more comprehensive plan
regarding a wide range of options for temporary housing is required for future disasters.
While an accurate figure is not known, the estimate from NEMA and social services is that approximately 30-40% of
homeowners did not have home insurance, highlighting a massive shortfall in financial resources available for rebuilding.
While there is not a great deal of visible evidence of people living in temporary accommodation, there are still a substantial
number of people who have not returned home and who are either in New Providence or staying with friends and relatives
in Freeport, many of whom have not returned for a combination of children’s’ schooling, work and homes still not being
habitable. This feature is far more pronounced on the Abaco Islands though.

3.1.10 Storage Facility
NEMA has an excellent emergency relief warehouse of approximately 430m2 (figure 12) in Freeport, which was constructed
by the U.S. Northern Command in 2013.

Figure 12: NEMA emergency relief warehouse, Freeport
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This was an invaluable resource during Dorian and was the point from where all emergency supplies were issued to
shelters before Dorian made landfall.

Figure 13: supplies in NEMA emergency relief warehouse
Supplies within the warehouse include cots, blankets, generators of multiple sizes, oil and fuel tanks, water containers,
rope, chainsaws, air mattresses, power tools, cooking sets, large field lights and first aid kits (figure 13).
The facility fared well during Dorian, with the only damage being a small piece of roofing being displaced. While the facility
was not flooded, areas around the warehouse were flooded, and without the availability of appropriate vehicles this
effectively cut off the warehouse from delivering additional supplies during hurricane Dorian. Post Dorian, the supplies of
emergency equipment, much of which were lost during Dorian, have not been replenished, leaving Grand Bahama underprepared for the next emergency. It should also be noted that although the supply warehouse is quite large, it would need
a higher capacity to store all emergency supplies required for a bigger capacity of emergency shelters.

3.1.11 Summary of Findings – Grand Bahama
Before Hurricane Dorian made landfall, Grand Bahama had twelve official shelters, concentrated in the most densely
populated Freeport area, with an official capacity of 1,670. During Dorian, various additional shelters were used, officially
and unofficially, with an estimated 2,000 – 3,000 people sheltering in them. Eight of the twelve official shelters were flooded
by the storm surge that covered approximately 60% of the island, with three shelters so severely compromised that people
were forced to flee them during the storm. Currently, seven of the twelve official shelters are usable, with a capacity of 950.
There is an urgent need to repair existing shelters and get prospective shelters like the three large school gyms usable.
There is also a need to add significant additional capacity, and to use storm surge mapping, scenario planning and drills
to introduce more dynamic optionality into the decision making on which shelters to mobilise to safely house people.
Consideration also needs to be given to the expected massive increase in demand for evacuation and emergency shelter
when the next hurricane warning is announced.
The emergency shelter structures were generally robust, with solid concrete foundations and solid concrete or steelframed walls, which held up well during Dorian, except for Seventh Day Adventist Church in Freeport, where a wall
collapsed inwards. Roofing had been strengthened on many shelters after previous hurricanes, with CGI roofs working
well, and some damage to shingle roofs leading to leaking during Dorian. Windows and shutters were mixed in quality,
and many suffered minor damage. The most significant cause of damage was through the flooding, which forced many
people to either flee shelters or seek refuge on balconies or stages of chapels in cramped conditions for long periods. The
flooding destroyed or damaged many facilities including septic tanks, kitchens and toilet facilities, which are in various
states of repair and replenishment. Additional support for repairs, and improved roofing, windows, shutters and kitchens
are required at most shelters.
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Most shelters on Grand Bahama do not have emergency power, emergency freshwater supplies or water tanks, sleeping
cots and blankets, shower facilities, and sufficient fire extinguishers and first aid provisions. Much of this was supplied by
NEMA and social services in the few days before Dorian landfall on a just-in-time basis from the NEMA supply warehouse
in Freeport. Emergency supplies have not since been replenished, so there are currently insufficient supplies for the next
emergency. At the very least, emergency equipment and supplies at the NEMA warehouse need to be replenished. Ideally,
much of this equipment should be stored at the emergency shelters themselves in secure areas, ready for activation.
Shelters were generally well structured, with a social services employee assigned as shelter manager, a proper registration
procedure, and defence force in attendance to keep order, along with representatives of the shelter owners assisting.
There were no reported incidents of abuse or violence. Communications systems failed, and emergency transportation
options were limited to jet skis during the storm, so mainly shelters were left to fend for themselves during the three
days of the storm. Additional training is required for shelter managers, a vastly improved communications system and
emergency vehicle options are required to allow the shelters to operate effectively.

3.2 The Abaco Islands
3.2.1 Shelter capacity
In the Abaco islands, there was a capacity of 1,676 (table 8) in thirteen official government emergency shelters
(Government of The Bahamas, 2019), for a population of 17,224 (Government of The Bahamas, 2017), equalling
capacity for 9.7% of the population.

Name

Type

Gov
Shelter1

Used

Location

Stated
Capacity2

Theoretical
Capacity3

Surge
Capacity4

Amy Roberts Primary
School, Green Turtle Cay

School

Yes

Yes

N. Abaco

35

85

85

Faith Walk Church of God,
Coopers Town

Community
Centre

Yes

Yes

N. Abaco

100

220

620

Fox Town Primary (PreSchool)

School

Taken off

No

N. Abaco

0

Unknown5

Unknown5

Pink Church (Haitian),
Treasure Cay

Church

No

Yes

N. Abaco

0

270

270

Grand Cay All Age (PreSchool)

School

Yes

Yes

N. Abaco

30

Unknown5

Unknown5

Grand Cay All Age (Middle
School)

School

Yes

Yes

N. Abaco

100

Unknown5

Unknown5

Central Abaco Primary
School, Dundas Town

School

Yes

Yes

C. Abaco

600

1,300

1,300

Abaco Central High
School, Murphy Town

School

Taken off

No

C. Abaco

0

1,100

1,100

Man-O-War Public
Primary School

School

Yes

Yes

C. Abaco

40

90

90

Guana Cay All Age School

School

Yes

Yes

C. Abaco

30

70

70

Hope Town Community
Centre

School

Yes

Yes

C. Abaco

15

80

80

Soul Seeking Ministries,
Moore’s Island

Church

Yes

Yes

S. Abaco

100

135

135

Moore’s Island All-Age
School

School

Yes

Yes

S. Abaco

260

70

350

Sandy Point Community
Centre

Community
Centre

Yes

Yes

S. Abaco

300

210

210

35

Name

Type

Gov
Shelter1

Used

Location

Stated
Capacity2

Theoretical
Capacity3

Surge
Capacity4

Crossing Rocks Primary
School

School

Yes

Yes

S. Abaco

30

100

100

Assemblies of God
Church, Cherokee Rocks

Church

Yes

No

S. Abaco

36

85

85

Palm Shores Fire Station

Fire Station

No

No

S. Abaco

0

60

60

Casuarina Point Fire
Station & Town Hall

Fire Station

No

No

S. Abaco

0

45

45

TOTAL

1,676

3,920

4,600

Table 7: Emergency shelters in The Abaco Islands
1. Government shelters per the official announcement on 1st July 2019. Fox Town and Abaco Central High School were officially taken off the list
due to flooding concerns. Treasure Cay Haitian Church was not on the list but used unofficially by owner opening as a shelter for community
2. Stated capacity per social services list
3. Theoretical capacity = official emergency shelter living area / 1.5m2
4. Surge Capacity = All potential living area, including that not officially designated (e.g. chapel) / 1.5m2
5. Fox Town and Grand Cay school not surveyed

Unofficial shelters, such as the ‘Pink Haitian Church’ in Treasure Cay, also opened their doors to residents during hurricane
Dorian, further increasing capacity. The total number of evacuees using the shelters during Dorian was just over 1,000.
In addition, during the eye of the hurricane, residents in the Marsh Harbour area fled to two buildings – the Government
Centre and the Clinic (figure 14). These robust buildings, although partially damaged, were the only sizeable buildings
in the Marsh Harbour area that survived relatively unscathed, and between them sheltered an estimated 2,000 - 3,000
people for 2-3 days.

Figure 14: The Government building and the clinic
The official capacity of 1,676 rises to a theoretical capacity of 3,920 when unofficial shelters surveyed are added, and
capacities are adjusted to allocate 1.5m2 per person in the official emergency shelter liveable areas (table 8). This increase
is primarily due to significant increases in Central Abaco Primary School (from 600 to 1,300) and the inclusion of 1,100 at
Central Abaco High School, which was taken off the list before hurricane Dorian due to flood risk.
This is further increased to a surge capacity of 4,600 when the chapel the Faith Walk Church of God in Coopers Town
and the extra ten classrooms at Moore’s Island School, are added (figure 15). This represents shelter for 26.7% of the
population. This would be further increased by capacity in Fox Town school and Grand Cay school, which are not included
as they were not surveyed.
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Figure 15: Classrooms at Moore’s Island School & chapel at Faith Walk Church of God in Coopers Town
The hurricane impacted different parts of The Abaco Islands differently. The
epicentre of destruction was the Marsh Harbour area, where in addition to the
strongest winds there were a significant number of tornados in the hurricane
wall and a devastating storm surge (figure 16).
As well as 438 people heading to the Central Abaco primary school (figure 17)
before the hurricane hit, 2,000 – 3,000 people fled to the Government building
and the clinic when the eye of Dorian passed.
Conversely, 50 kilometres south at Crossing Rocks primary school, although
the shelter was opened, no-one used it as the winds and destruction were
significantly less intense.
After the hurricane passed, a large number of people evacuated Abaco for New
Providence and other Bahamian islands, due to the scale of the destruction of
homes and the lack of shelter, food, water and medical care. Even more so than
on Grand Bahama, officials expect that due to residents’ experiences during
Dorian, many more residents will seek to evacuate or seek refuge in an official
shelter during the next hurricane, meaning that addition of capacity is critical. As
well as increasing the base capacity, getting the existing capacity back usable is
vital. Currently, of the thirteen shelters on the official list, with a capacity of 1676,
Figure 16: The path of hurricane
Dorian through Abaco (USAID,
2019)

six, with an official capacity of 606 are usable as an emergency shelter. Of the
shelters currently off-line, Central Abaco primary school is the biggest concern,
having an official capacity of 600, and a theoretical surge capacity of twice that.

Figure 17: Central Abaco primary school, currently being rebuilt
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The Abaco islands were hit harder, with many more buildings destroyed than Grand Bahama. It is also less developed than
Grand Bahama. As a result, the options to add capacity are less evident. The survey team travelled to most settlements in
the Abaco Islands and identified a few buildings that may be suitable to add capacity (figure 18), in addition to rebuilding
the destroyed official capacity.

Figure 18: various options to increase capacity exist in Marsh Harbour, Coopers Town, Treasure Cay and Moore’s island

As with Grand Bahama, building in optionality is essential, as
exemplified by the difference between the impact of hurricane

Google maps with overlay by IOM 2020

Dorian on Marsh Harbour versus South Abaco, 50 kilometres
further south. The Abaco islands are made more complicated in
this regard by the number of cays and islands surrounding Great
Abaco which are mainly only accessible by boat and which need
longer lead times for any evacuation, or safe shelters locally they
can rely on.

3.2.2 Shelter location
All sites were surveyed for appropriateness of location and
the environment surrounding the shelter. Considerations
taken into account included topography of the site, proximity
to watercourses, potential access issues including the width of
access paths, nearby hazardous materials, overhanging trees,
susceptibility to landslides, the proximity of power cables and
distance from the community they serve. Each location was
also assessed regarding ease of access for supplies, disabled
access and areas for parking.
In general, shelters were located in reasonable environments;
however, overall, not as good as in Grand Bahama. Many
of the locations on the main island were similar to Grand
Bahama with good access, and buildings on large plots of
land with few apparent hazards. The shelters on the cays or
in more remote villages were generally typified by being on
smaller plots of land, with access generally being via small
roads or paths. Usually, locations were either close to the sea
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Figure 19: Population centres in The Abaco Islands
with locations of official emergency shelters overlaid (blue pins)

and therefore in danger of flooding, or at the highest point of a location, and more exposed to potential wind damage.
Of the fifteen shelters fully assessed on the Abaco islands, five were found to be excellent, seven were adequate, and
three insufficient. The shelters which were assessed as adequate or insufficient were all either on the coast and very
vulnerable to flooding and storm surge or were in tight locations with narrower access routes.
Two essential aspects of shelter location have been carefully considered. Firstly, the location of shelters versus
population centres (figure 19) and secondly the location of shelters to potential hazards.
The location of shelters was significantly different from that of Grand Bahama, where the majority of shelters were
in the area of highest population density, Freeport. In Abaco, the greatest concentration of people is in the Marsh
Harbour area, including Dundas Town, Murphy Town, The Mudd, The Pea, and Marsh Harbour itself. This area is
home to approximately 10,000 people and had two official shelters, Central Abaco primary school and Central Abaco
high school. The latter was taken off the list of official shelters before Dorian because it was located in an area that
regularly flooded, leaving one shelter with an official capacity of 600 for this densely populated area. There were four
other official shelters on Great Abaco, two of which serviced the large settlements of Coopers Town in the North and
Sandy Point in the South, and two serviced small remote communities of Crossing Rocks and Cherokee Sound. The
remaining eight official shelters were in cays and islands off the main island of Great Abaco.
There is sound logic in this approach. The remote islands and cays need significant time to evacuate and will face
bottlenecks regarding transportation, which is mainly by boat. This will not work effectively if the emergency is at
short notice, for example, if the course of a hurricane changes direction or intensity shortly before landfall. On Green
Turtle Cay, the headmistress of Amy Roberts school said ‘I went to bed on Saturday thinking that a cat. 2 hurricane
was arriving at the south of us the next day, and woke on Sunday to find myself a few hours away from the full force
of a cat. 5’. Having emergency shelters in these remote
locations can save lives but also presents problems,
including supplying them with equipment and supplies
at short notice, and difficulties with communication and
facilitating support in emergencies. The shelters in these
remote locations are mostly on their own, and as a result,
need to be equipped well enough to manage that.
There are shortfalls in the location of shelters. Having one
shelter in the Marsh Harbour area servicing 10,000 people
is inadequate. The second most populated settlement,
Treasure Cay, 40 kilometres to the north has no official
shelter. There are also other remote settlements such as
Casuarina Point and Fox Town that do not have official
shelters. All of these need to be remedied.
According to the islands Administrator and NEMA, there
has been no storm surge or flood hazard mapping
done to inform shelter location. Most flooding during
Dorian was in the central-western part of the island,
with very few inhabitants. There was also severe storm
surge in the central-eastern part of the island, especially
around Marsh Harbour where the devastating loss of
life and property occurred, particularly in the informal
settlements of The Mudd and The Peas. Topographically,
The Abaco Islands have more height than Grand Bahama,

Green: 0-15 ft (0.0-4.6 m)
Yellow: 15-30 ft (4.6-9.1 m)
Red: 30-45 ft (9.1-13.7 m)
Violet: 45-60ft (13.7-18.3m)
Blue: 60-75 ft (18.3-22.9m)
White: 75+ ft (22.9m +)

in particular on the eastern part of the island where
most of the settlements are (figure 20). This is helpful in
locating shelters out of risk of storm surge. Provided the
shelters are set back from the coast they will have quite
some protection from storm surge from the east.

Figure 20: Topographic map of The Abaco Islands.
(Lithium6ion, 2012)
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3.2.3 Shelter type
Of the thirteen identified shelters used on the Abaco islands, nine are schools, two are churches, and two are community
halls. Again, the approach is different from Grand Bahama, where most shelters were churches. The advantage of schools
is that they are important social hubs in communities and therefore, familiar community locations with staff who are
community focused. Conversely, these institutions need to get back to their regular purpose quickly, so they are not
generally appropriate for use as shelters for more than a few days. Unlike Grand Bahama, there was not an abundance of
large private or public buildings that were potential candidates for shelter use. In most cases, the obvious buildings were
being used, and other potential shelters were in various states of rebuilding.
There are a number of churches, some of which were used informally, such as the ‘Pink Haitian Church’ in Treasure Cay
that were used during Dorian and are candidates to be added to the official list.
Consideration needs to be put into the Government building and the clinic in Marsh Harbour. A combination of there being
no official shelter in the area and these buildings being the locations where most people fled to and obtained safe refuge
means that next time there is a hurricane warning, the people of Marsh Harbour will flock to these two buildings. The issue
with this is that these two buildings serve important other purposes during an emergency, namely being the hospital for
emergency medical cases, and the EOC. Both of these functions will be severely compromised if a significant number of
people use these buildings as shelter.
Size is necessary to provide economies of scale on pieces of machinery such as generators and freshwater systems and to
maximise the efficiency of scarce resources such as trained shelter managers, distribution of supplies, and communications
channels to keep track of the status of each shelter at the EOC. Most of the shelters are relatively small, especially those
on the islands and cays. Although somewhat inefficient, this is a result of having smaller populations to serve and a lack of
larger buildings. There are a small group of larger buildings including the primary and high schools in Marsh Harbour, the
Faith Walk Church of God in Coopers Town, Sandy Point community centre and Moore’s Island school. Between these five
locations, including areas that are currently not allocated as emergency shelter areas, there is the capacity for over 3,500
people. The main issue is that currently the two largest shelters, the Marsh Harbour schools, are unusable, making them
critical to get back up and running.
As well as maintaining and expanding the capacity of known shelters, a further search needs to be made in adding
additional shelters of scale.
Ultimately, adding custom-built hurricane shelters, or multi-purpose buildings that can serve as hurricane shelters, needs
to be built into the plan. With so much rebuilding taking place currently, now is an excellent opportunity to build this into
the rebuilding projects.

3.2.4 Warning and evacuation
After the initial warning, some people left The Abaco islands, but many stayed, having weathered hurricanes successfully
in the past. The prime minister recommended that people moved off the cays, away from coastal areas and to use the
emergency shelters on Saturday 31st August. Still, most people took shelter in their own house, or with a friend/family
member with a stronger house and hunkered down.
In the days before the hurricane made landfall, preparations were made by social services and Administrators to open the
emergency shelters, and in some, ensure supplies of costs, blankets, generators, and water supply were delivered. This
was far more haphazard than Grand Bahama due to most stock being on Grand Bahama, with no ability to get the stock
to the Abaco Islands and distributed in time with the resources available. Also, the logistics of getting equipment and stock
to the islands and cays was far more complicated, and so in most cases, the islands and cays got no support, equipment
or supplies.
A significant issue was the Haitian migrant population, many of whom were living in informal settlements such as The
Mudd and The Peas. The Administrator for North Abaco said she and others put a lot of effort into finding trusted channels
to the Haitian community to find adequate shelter, as their vulnerability was higher than any other community, however,
many did not go to the emergency shelters.
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Central Abaco primary school was the shelter
with the highest capacity in the Abaco Islands and
sheltered 438 people during the first part of the
hurricane. During the first part of the hurricane,
the number of usable classrooms reduced from
32 to 7 rooms due to roofs being compromised.
During the eye of the storm, ‘thousands’ of people
fled from their homes and the Central Abaco
primary school to the Clinic and the Government
building in Marsh Harbour, including many Haitian
migrants from The Mudd and The Peas. Those who
did not evacuate had to contend with storm surge,
cat.5 winds, tornados in the hurricane eyewall and
torrential rain and flooding. Many did not survive.
Unofficial estimates suggest there were as many as
2,000 to 3,000 people at the Government building
and the clinic facility for 2-3 days during the second
part of Dorian.
Almost all houses in the central Abaco were
destroyed (figure 21), with many houses in South
Abaco and North Abaco receiving roof and window
damage.
After the hurricane passed, many residents moved
to Nassau, Florida, and other Bahamian islands to
seek refuge with friends, family or in emergency
shelters due to their homes having been destroyed.
It is estimated that there were only about 2,500
people that remained in the Abaco’s after Dorian.
By mid-November, this has risen to approximately Figure 21: Hurricane Dorian building damage on The Abaco
5,700 (IOM, 2019), still only about 33% of the 2010 Islands (Disaster Reconstruction Authority, 2020)
census population.
Officials expect that next time there is a hurricane warning, there will be panic, and a rush to leave the island, with not
enough capacity to do so. This is, even more, the case than Grand Bahama given the intensity of the storm in the Marsh
Harbour area and the logistical difficulties with getting off the island. Social services officials fear that there will be both a
rush to evacuate the island with insufficient capacity on planes and boats to evacuate everyone who wants to leave, and
then significantly increased demand for places in emergency shelters next time a hurricane warning is issued. Both a
sizeable increase in mass evacuation capacity and a sizeable increase in emergency shelter capacity are required to deal
with this expected demand, which is the primary area of planning required in short-order

3.2.5 Building quality of shelters and performance
during Dorian
Social services manage the compilation of the emergency shelter list, organise an inspection of shelters annually with
NEMA, Ministry of Public Works and Environmental Health and are responsible for ensuring that shelter managers are
appointed trained, and appropriate processes are in place. Although this follows the same process as Grand Bahama, it
has not been as comprehensively done. Most shelters did have an annual inspection, but for many, this only occurred in
June or July 2019, after the hurricane season had started. Many shelters, particularly on the cays and islands, do not get a
social services shelter manager appointed before a hurricane and do not have any trained shelter managers. Many only
get a small box with some emergency supplies, registration sheets and instructions on how to run a shelter sent a few days
before the hurricane makes landfall.
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For the 2019 season, fifteen shelters are on the official list (Government of The Bahamas, 2019) but two, Fox Town school
and Abaco Central High school, were subsequently taken off the list due to flood risk concerns. These were not replaced
by any alternatives. All fifteen shelters inspected were found to have robust concrete foundations, and concrete or steelframed walls, which all survived hurricane Dorian relatively unscathed. Key structural aspects of the buildings surveyed are
shown in table 9:
Window/
Shutter
Condition

Damage during
Dorian

No glass, louvred metal shutters

Destroyed

Catastrophic damage
to roofs, windows,
doors, evacuated

Timber

No glass, louvred metal shutters

Destroyed

Catastrophic damage
to roofs, windows,
doors

Gable,
Shingles

Timber

Plain Glass

Adequate

Minor roof & window
damage

Crossing Rocks Primary
School

Gable,
Shingles

Timber

No glass, louvred metal shutters

Adequate

No damage

Assemblies of God Church,
Cherokee Rocks

Gable,
Shingles

Timber

Plain Glass

No

Insufficient

Minor roof & window
damage

Amy Roberts Primary
School, Green Turtle Cay

Gable,
Shingles

Timber

Plain Glass

Some

Destroyed

Significant damage to
roofs, windows, doors

Faith Walk Church of God,
Coopers Town

Gable, CGI

Timber

Plain Glass

No

Insufficient

Minor roof & window
damage

Pink Church (Haitian),
Treasure Cay

Gable,
Shingles

Timber

Plain Glass

Yes

Adequate

Minor roof & window
damage, significant
flooding

Casuarina Point Fire Station
& Town Hall

Gable,
Shingles

Timber

Plain Glass

No

Insufficient

No damage

Man-O-War Public Primary
School

Gable,
Shingles

Timber

Plain Glass

No

Insufficient

Significant roof &
window damage

Hope Town Community
Centre

Gable,
Shingles

Timber

Plain Glass

Yes

Adequate

Significant damage
to roofs, windows,
doors, evacuated

Great Guana Cay All Age
School

Gable,
Shingles

Timber

Plain Glass

Yes

Adequate

Significant roof &
window damage

Moore’s Island All-Age
School

Gable,
Shingles

Timber

No glass, louvred metal shutters

Adequate

Significant roof &
window damage

Soul Seeking Ministries,
Moore’s Island

Gable,
Shingles

Timber

Plain Glass

No

Insufficient

Minor roof & window
damage

Palm Shores Fire Station

Gable, CGI

Timber

Plain Glass

Yes

Excellent

No damage

Name

Roof Type Beams

Windows

Central Abaco Primary
School, Dundas Town

Gable,
Shingles

Timber

Abaco Central High School,
Murphy Town

Gable,
Shingles

Sandy Point Community
Centre

Shutters

Yes

Table 8: Building properties and Damage during Dorian for Abaco emergency shelters
Five shelters were very severely damaged (all four in Central Abaco plus Moore’s Island school), and the remainder had
either minor or no damage. Unlike Grand Bahama, most of the damage was caused by wind damage rather than flooding.
Of most concern is Central Abaco primary school (CAPS). It has the largest capacity of any shelter on the Abaco islands, at
600, and received catastrophic roof and window damage during Dorian, where 28 classrooms were reduced to 5 which
were somewhat serviceable. The school is currently being repaired, with approximately 1/6 of its classrooms due to open
at the end of April.
Currently, 6 out of the 13 official shelters are in a state to be used, with a capacity of 600, with the remainder either
undergoing repairs or awaiting funding to do so.
As well as strong foundations and walls, the key structural components to protect evacuees are roofs, doors and windows.
There was significant roof damage in most shelters in Central Abaco, where the winds were strongest (figure 22). All but
two of the shelters surveyed had shingle roofs, unlike Grand Bahama, where more shelters had CGI roofs, which appeared
to be more robust to wind damage. Roofs in Abaco generally appear to be more vulnerable and in need of strengthening
to improve resilience.
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Figure 22: Severely damaged roofs at a) Abaco Central High School b) Moore’s Island school c) Central Abaco
primary school d) Amy Roberts school e) Hope Town Community Centre. Interior of f) Amy Roberts school g)
Moore’s Island school h) & i) Man-O-War School
Windows and shutters provide an essential barrier to retain the integrity of the building during a hurricane and were
generally found to be of variable quality. Eleven of fifteen shelters were using plain glass, with five of these having no
shutters. There was much evidence of damage to windows as a result, and this is a clear area of improvement for many
shelters.

Figure 23: Variety of windows and shutters in Abaco
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In addition to the integrity of the buildings, there are many critical facilities for each shelter, including sanitation, power and
water supply capabilities, and ideally kitchen facilities (table 10).
Approximately half of the shelters had some provision for disabled access, although few were perfect examples. Many had
added simple concrete ramps as an afterthought and didn’t have any special accessible toilets.
Most toilet facilities were inside the shelters, all with separate male and female toilets, with 80% falling within the sphere
standard minimum of 1 toilet per 50 persons (The Sphere Project, 2018). Six schools had toilet facilities available via an
external covered walkway, which is not ideal but is quite standard in government schools. Seven out of fifteen had shower
facilities.
Kitchen facilities are generally adequate and, in some cases, excellent, as many of these shelters cater for groups of people
regularly. However, at full capacity, many of the kitchens are too small. Four shelters had no kitchen facilities.

Name

Disabled
Access

Toilet
location

People
per toilet

Showers

Kitchen

Emergency
Power
supply

Emergency
Water
supply

Central Abaco
Primary School,
Dundas Town

Yes

Via
outside
walkway

Destroyed1

Destroyed1

Destroyed1

Own generator
(destroyed)

None

Abaco Central High
School, Murphy
Town

No

Via
outside
walkway

Destroyed1

Destroyed1

Destroyed1

None

None

Sandy Point
Community Centre

No

Inside

150

No

Small

None

None

Crossing Rocks
Primary School

No

Via
outside
walkway

4

No

Yes

Own generator

Water tank

Assemblies of God
Church, Cherokee
Rocks

Yes

Via
outside
walkway

18

Yes

Yes

None

None

Amy Roberts
Primary School,
Green Turtle Cay

Yes

Inside

4

Yes

Yes

Own generator

Water tank

Faith Walk Church of
God, Coopers Town

Yes

Inside

12

Yes

Small

Own generator

Water tank

Pink Church
(Haitian), Treasure
Cay

No

Inside

75

Yes

Destroyed

NEMA
Generator

Water tank

Casuarina Point Fire
Station & Town Hall

Yes

Inside

12

Yes

Yes

Own generator

Water tank

Man-O-War Public
Primary School

Yes

Inside

10

No

Yes

Own generator

Water tank
(needing
filtering)

Hope Town
Community Centre

No

Inside

4

No

Yes

Own generator
(destroyed)

None

Great Guana Cay All
Age School

No

Via
outside
walkway

15

No

No

None

Water tank
(needing power)

Moore’s Island AllAge School

No

Via
outside
walkway

65

No

No

None

Water tank
(needing power)

Soul Seeking
Ministries, Moore’s
Island

Yes

Inside

25

No

No

None

None

Palm Shores Fire
Station

Yes

Inside

12

No

No

Own generator

Water tank

Table 9: Facilities at emergency shelters in Grand Bahama
1 = although the facilities were destroyed, both schools had significant toilet, shower, and kitchen facilities
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Eight out of sixteen shelters surveyed had emergency power supply, although two were destroyed and will need to be
replaced. About half had an emergency water supply, although three locations needed either power supply or filtration
to make the water drinkable. Unlike Grand Bahama, more shelters were self-sufficient for electricity generation and
emergency water supply out of necessity. The government only delivered generators to two locations and no freshwater
supplies. Most shelters relied on NEMA delivering a small generator and a large tote of freshwater on a just-in-time basis
before the hurricane made landfall. All locations had a septic tank.

3.2.6 Shelter equipment and supplies
Unlike Grand Bahama, most shelters did not receive much equipment or supplies before hurricane Dorian. Most received
a small package for the shelter manager with minimal supplies, emergency equipment, and documentation for registration
and shelter management. This is because the NEMA supply warehouse is on Grand Bahama and it was not logistically
possible to get equipment and supplies to The Abaco islands in time. This is an issue that should be rectified in future
by having a supply warehouse on The Abaco islands. Table 13 shows the provision of critical emergency equipment and
supplies for each emergency shelter during hurricane Dorian.

Name

First Aid
Kit & Fire
Extinguishers

Drinking-Water
Storage

Food Supply

Sleeping (Cots,
blankets)

Central Abaco Primary School,
Dundas Town

Yes, but destroyed

None

Basic rations
received before
Dorian

None

Sandy Point Community Centre

None

None

None

None

Crossing Rocks Primary School

Fire extinguishers

None

None

None

Assemblies of God Church,
Cherokee Rocks

None

None

None

None

Amy Roberts Primary School,
Green Turtle Cay

None

None

None

None

Faith Walk Church of God,
Coopers Town

None

None

Basic ration for 50
persons

Cots delivered for
50 persons, but
200 showed up

Pink Church (Haitian), Treasure
Cay

None

None

None

None

Man-O-War Public Primary School

Fire extinguishers &
First Aid Kit

None

None

None

Hope Town Community Centre

None

None

None

None

Great Guana Cay All Age School

Small first aid kit

None

None

None

Moore’s Island All-Age School

Small first aid kit

None

None

None

Soul Seeking Ministries, Moore’s
Island

Small first aid kit

None

None

None

Table 10: Emergency equipment and supplies at shelters in The Abaco Islands
Only one of the fifteen shelters surveyed had adequate fire extinguishers and medical equipment in place. Most shelters
had minimal supplies that were not brought by evacuees. More resources should be put into supporting these shelters be
more self-sufficient, for example, having pre-positioned stock or creating a distribution warehouse in Great Abaco.
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3.2.7 Shelter operations and personnel
The management of shelters was very different in The Abaco Islands to Grand Bahama. Most shelters were simply opened
up by a keyholder, and people could use the building, with no formal registration, of social services or defence force
presence.
There were examples where shelters were very professionally run. Central Abaco primary school, the largest shelter in The
Abaco islands was managed by Christine Lightbourne, a senior Bahamas Red Cross volunteer who has been very active
within the red cross and has been a shelter manager for over 20 years of hurricanes. She opened up the shelter, had a
very professional team of medics, defence force and other red cross volunteers. Everything was checked before evacuees
arriving. There was a professional registration process and significant, clear instructions provided for everyone. Christine
and her team went through different scenarios. When the going got tough (and it did), Christine and her team showed
extreme professionalism in protecting the evacuees. This was the exception.
In line with the self-managing approach for most shelters, communications, transportation and emergency help during the
hurricane were severely compromised, and each shelter had to self-manage any issue that arose. Even after Dorian, there
has been minimal contact and inspection of emergency shelters by any government agencies. One senior official in Marsh
Harbour provided us with an update on all shelters and said: ‘Man-O-War school: Gone. Great Guana Cay School: Gone’.
A few days later we were at Man-O-War school and found it to be operating as a school, with some minor roof, window
and door damage. Great Guana Cay School was severely damaged but working as a distribution point and a temporary
medical centre.
Name

Shelter
Manager

Registration
process

Social
Services

Defence
Force

Protection
Issues

Central Abaco Primary School, Dundas
Town

Yes

Yes

Yes

Yes

None

Sandy Point Community Centre

Yes

Yes

Yes

No

None

Crossing Rocks Primary School

Yes

Yes

No

No

None

Assemblies of God Church, Cherokee
Rocks

No

No

No

No

None

Amy Roberts Primary School, Green
Turtle Cay

Yes

No

No

No

None

Faith Walk Church of God, Coopers Town

Yes

No

Yes

No

None

Pink Church (Haitian), Treasure Cay

No

No

No

No

None

Man-O-War Public Primary School

Yes

No

No

No

None

Hope Town Community Centre

Yes

No

No

No

None

Great Guana Cay All Age School

No

No

No

No

None

Moore’s Island All-Age School

No

No

No

No

None

Soul Seeking Ministries, Moore’s Island

Yes

No

No

No

None

Table 11: Operations at shelters in The Abaco islands

3.2.8 Community preparedness
A critical aspect of preparing for hurricanes is community preparedness. This is a wide-ranging subject including government
communication to residents, setting up of local community preparedness committees, information and support to help
strengthening homes to act as the first line of defence, setting up local voluntary response groups, education at schools,
and actively involving as many people in emergency drills. Due to the regularity of hurricanes having affected The Abaco
islands, there is a lot of historical reference points and experience for households which was evident. However, very few
homeowners had prepared for a hurricane with the strength of Dorian, and even fewer had anticipated the extent of the
flooding, which was the primary issue. There are no formal drills that take place in any community.
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3.2.9 Long term shelter options and return home
Most shelters were open for about four days during and immediately after hurricane Dorian, most people evacuated
to Nassau or other Bahamian islands. There was no long-term shelter open in the Abaco islands, although a handful of
people used shelters for a short time after Dorian in some locations. Nassau received a large number of people from
Abaco, with many of them ending up in shelters on New Providence. A vast expansion in longer-term shelters and a more
comprehensive plan regarding a wide range of options for temporary housing is required for future disasters. No suitable
long-term shelters were identified on The Abaco Islands.

3.2.10 Summary of Findings – The Abaco Islands
Before Hurricane Dorian made landfall, Grand Bahama had thirteen official shelters with an official capacity of 1,676. The
shelters were spread over the whole of The Abaco islands, with five on Great Abaco and the remaining eight on other
islands and cays. During Dorian, just over 1,000 people sought refuge in these and a variety of other informal shelters. The
Marsh Harbour area, with approximately 60% of the 17,000 residents of The Abaco islands had one official emergency
shelter, the Central Abaco primary school. This school, with 438 registered evacuees at the start of the hurricane, was
extremely severely compromised, with roofs and windows ripped off 27 of the 32 rooms in the complex. The evacuees
are fleeing, along with many thousands of other residents of the area, to the Government complex and Clinic during a
25-minute window when the eye of the hurricane passed over. Many thousands spent the following 2-3 days at these two
robust buildings, which were the only sizeable buildings in the Marsh Harbour area that did not have extensive damage.
A major issue leading to, during, and after the hurricane passed was the plight of the Haitian migrant population, many
of whom were undocumented. Many were reluctant to take refuge in the emergency shelters despite being those in the
most vulnerable locations with the most vulnerable homes. The islands Administrators worked hard to try and convince
them to take shelter, with mixed results. The epicentre of this was at The Mudd in Marsh Harbour, where many Haitian
migrants who did not seek emergency shelter lost their lives due to the combination of storm surge, being at the point of
highest windspeeds, flooding, and tornados built into the eyewall. After the hurricane, the government declared The Mudd
a no-build zone.
Hurricane Dorian caused significant damage in Central Abaco, particularly in the Marsh Harbour area, whereas the shelters
in North and South Abaco received minor or no damage. Currently, six of the thirteen official shelters in The Abaco islands
are usable, with a capacity of 606. There is currently no official shelter in the most densely populated area of Marsh
Harbour, which is the primary cause of concern for the 2020 hurricane season. As well as the urgent need to repair central
Abaco primary school, other shelters need repairing, strengthening and additional capacity needs to be added, particularly
in the Marsh Harbour area. More sophistication is required in managing the shelters, including storm surge mapping and
scenario planning to introduce more dynamic optionality into the decision making on which shelters to mobilise to safely
house people. Consideration also needs to be given to the expected massive increase in demand for evacuation and
emergency shelter when the next hurricane warning is announced.
The shelters were generally less robust on Abaco than Grand Bahama, with many buildings being older. Still, all had
solid concrete foundations and solid concrete or steel-framed walls, which held up well during Dorian, with only minor
damage. Roofing was less robust than Grand Bahama, with most roofs made of timber beams, plywood and shingles
with no hurricane strapping. The roofs received a lot of damage, in particular in Central Abaco, where most shelters had
catastrophic roof damage. Windows and shutters were of mixed quality, and many suffered damage. Strengthening roofs
and windows and ensuring that all shelters have robust shutters is essential. Unlike Grand Bahama, where the most
damage was through flooding, most damages were through wind damage in The Abaco Islands.
Shelters in The Abaco Islands receive significantly less support than those on Grand Bahama. The shelters are more selfsufficient in some respects, with about half having emergency generators and many having emergency water supplies. In
other respects, they are less professionalized, have less equipment and supplies, and in most cases are left on their own
to prepare. In many cases, particularly on the islands and cays, this means having an untrained shelter manager, or no
shelter manager at all, no registration system or procedures, no medics or defence force presence, no emergency medical
kit or fire extinguishers, no emergency communications kit, and no provisions of food, water, or sleeping cots. This should
be remedied by shelter training and equipment and supplies stored at the shelters in secure areas, ready for activation.
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4.1 Increase shelter capacity – in the right locations
Official emergency shelter capacity across Grand Bahama and the Abaco Islands before Dorian was 3,346, amounting
to just under 5% of the population. Capacity is now approximately 1,600 because 14 of the 28 official shelters are not
currently usable due to damage received during hurricane Dorian. Although there was not a shortage of emergency
shelter capacity during Dorian, at least at the start of the hurricane, this is because most residents thought that
Dorian would be ‘like other hurricanes’ and that they could ride it out at home. The damage wreaked illustrated the
vulnerability of houses to a category five hurricane, and the expectation is that significantly more people will seek
refuge in emergency shelters ‘next time’.
There should be five approaches to increase capacity:
•

Repair existing shelters so they are usable again

•

Formally include shelters that were informally used during Dorian so they can benefit from support and guidance,
and checked for adequacy

•

Utilise all liveable space in the existing shelters during emergencies – for example, chapels or classrooms not
formally assigned as part of the emergency shelter

•

Search for more shelters in Grand Bahama and the Abaco Islands that can be utilised as shelters

This increase in capacity will also offer optionality to adjust emergency shelter approach depending on the threat.
For example, if there is an expected storm surge from the north of Grand Bahama, the shelters in the south can be
mobilised, and vice-versa.
In addition to increasing overall capacity, there must be sufficient capacity in different locations, in particular for
communities with the highest vulnerability. Although generally there is enough notice to travel a considerable distance
to a shelter, planning needs to assume that residents need to get to a shelter urgently. A perfect example of why this
is necessary is the 25-minute window that people in Marsh Harbour had to flee to the Government building when the
eye of Dorian passed over.
There are two pieces of work that need to be done to achieve this:
•

Mapping all homes to the nearest emergency shelter, and ensuring >95% of households have an emergency
shelter within 5 km

•

Identifying the most vulnerable households including those in low lying areas and those households with weak
quality structures, and ensuring that capacity is more significant in areas with higher vulnerability

The results from this exercise need to be wound into the overall exercise to increase capacity.
Currently, the central area of concern regarding capacity is Marsh Harbour, home to approximately 10,000 people
who are currently without any proper emergency shelter. East Grand Bahama, with no shelters, and West Grand
Bahama with one shelter are also in need of additional capacity.

4.2 Increase minimum standards for shelters
There is an annual site survey conducted by NEMA, social services, Ministry of public works and Department of
environmental health, which is an excellent annual exercise to ensure quality and safety of shelters. Currently, it is
up to the opinion of the inspection team, whether an emergency shelter is suitable. After the experience of Dorian,
it is recommended that this is strengthened to ensure all shelters are in safe locations, with appropriate levels of
equipment, supplies, and safety measures, and that a detailed set of requirements for a shelter to be added to the list
should be created and adhered to, including:
•

minimum building standards encapsulated in building code for shelters (e.g. roofing, windows/shutters)
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•

minimum emergency equipment in place (fire extinguishers, medical kit, generators, water supplies, sewage)

•

minimum supplies in place or available at short notice

•

a minimum level of qualified staff in each shelter

•

ensure each shelter has an evacuation plan in case the shelter is compromised

•

minimum capacity level to improve efficiency. This can be higher in densely populated areas and may be lower
in cays, islands and small settlements where there are smaller catchment populations and fewer shelter options

•

defined catchment population, with maximum distance from a catchment population

•

minimum capacity per /1000 population in each catchment area

•

elevation above storm surge flooding, involving using the Port Authorities storm surge hazard mapping in Grand
Bahama and undertaking hazard mapping in The Abaco Islands

There are many examples of standards around the world from a two-page summary checklist by the Government of
Vanuatu (Governemnt of Vanuatu, 2016) to detailed building standards requirements, for example, the Queensland
Governments design guidelines for public cyclone shelters (Queensland Government, 2006).
In addition to a building code, there should be documentation permanently in place at each shelter for registration,
shelter management and information for evacuees.

4.3 Create a credible mass evacuation plan
The expectation is that a significant number of residents of Grand Bahama and The Abaco islands will attempt to
evacuate next time a hurricane warning is raised. Our understanding is that there is currently no credible plan to
evacuate over 70,000 people from Grand Bahama and the Abaco Islands in a short time window and provide shelter
for them at the evacuation destination, most likely New Providence. This is due to capacity constraints on aircraft and
boats as well as the absence of a plan and personnel to manage such a process.
A credible mass evacuation plan needs to be compiled. This may involve transport options owned by the Bahamas
Government, those owned by Bahamian companies, assets of governments of local nations including the United States,
and foreign commercial operators, for example, the U.S. airlines flying to The Bahamas or Royal Caribbean cruise
ships. All of this needs to be planned and arranged in advance. In addition to organising logistics, communication will
be an essential component as well as strong community organisation, as illustrated by the mass evacuation in Orissa
in India in May 2019 before cyclone Fani (Al Jazeera, 2019). This can be offset to a certain extent by convincing people
that they don’t need to evacuate unless a mandatory evacuation order is issued. This can be done by underlining the
risks and how they are addressed by the governments’ plan.

4.4 Conduct more scenario planning, desktop
drills, and mass community drills
While it’s tempting to use hurricane Dorian as the baseline for future planning, in all likelihood, the next major disaster
will be different. It may not even be a hurricane. While scenario planning exercises have been conducted by NEMA
and other government organisations, with two unique, high impact disasters significantly affecting The Bahamas
within twelve months (Covid-19 and hurricane Dorian), running many scenarios with different participants will help
with identifying shortfalls in planning for the next major disaster, which can be addressed. They will likely result in
reduced loss of life and property.
In addition to scenario planning, regular tests of the plan should be undertaken with as many participants as possible.
Desk-top drills involving emergency response organisations are already conducted. It would be good to expand these,
and conduct these more frequently. Also, it’s advisable to run large-scale drills involving the community, emergency
shelters and emergency shelter managers. All these exercises will highlight shortfalls, allow those shortfalls to be
addressed and will ensure more people are more prepared for when disaster strikes.
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4.5 Increase emergency vehicle options
In the lead-up, duration and aftermath of hurricane Dorian, there was a severe lack of emergency vehicles and
personnel in the supply chain. The Abaco islands did not receive any emergency shelter equipment and supplies from
NEMA’s warehouse on Grand Bahama because of a lack of ability to distribute it in the Abaco Islands. Emergencies
during Dorian on Grand Bahama, such as people stranded on house roofs, evacuation from flooded shelters, medical
emergencies and topping up supplies of food and water were almost impossible due to a lack of suitable vehicles. The
only vehicles that worked were jet skis, owned by private individuals.
The purchase of more specialist emergency transport options would add significant value during a similar disaster.
High-clearance trucks, for example, the Acela flood rescue trucks (Fire Apparatus and Emergency Equipment Magazine,
2018) allow emergency response during floodwater up to 50 inches. Specialist rescue boats for floods, such as the
range produced by Pioner Boats (Pioner , 2020) allow search and rescue and other emergency response activities to
take place.
The recommendation is to do further analysis of the exact needs. The cost estimation is based on the purchase of five
high-clearance trucks and five rescue boats.

4.6 Repair of shelters
Fourteen of 28 official emergency shelters are currently not usable as emergency shelters due to damage during
Dorian. Most of the usable shelters still require minor repairs and upgrading. A detailed cost estimation exercise is
required to estimate the cost per location. Table 13 is a very rough estimation based on a few hard data points of
actual quotes, extrapolated across all shelters by creating seven different categories of repairs. Cost estimations are
mainly repairs and upgrades to roofs, windows, shutters and doors.
Shelter

Island

Central Abaco Primary School, Dundas Town

Abaco Islands

Abaco Central High School, Murphy Town

Abaco Islands

Maurice Moore Primary School

Grand Bahama

Eight Mile Rock Gym

Grand Bahama

Sir Jack Hayward High School

Grand Bahama

St. Georges High School

Grand Bahama

Church of God Prophecy, Sea Grape

Grand Bahama

Seventh Day Adventist Church, Shiloh

Grand Bahama

Holmes Rock Chapel

Grand Bahama

Amy Roberts Primary School, Green Turtle
Cay

Abaco Islands

Guana Cay All Age School

Abaco Islands

Hope Town Community Centre, Hope Town

Abaco Islands

Moore’s Island All-Age School, Moore’s
Island

Abaco Islands

Main work required
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Categorisation

Major renovation of complete
property

Very Large Complex: major
repairs

Roof repairs; Kitchen replacement

Very Large Complex: repair/
upgrade

Major upgrade to roof, kitchen,
plumbing, emergency access

Gym; major upgrade

Major roof repairs; kitchen,
window and shutter upgrade

Small building; major
repairs/upgrade

Shelter

Island

Seventh-Day Adventist Church, Freeport

Grand Bahama

Cathedral of Christ the King & Foster B.
Pastaina Centre

Grand Bahama

First Baptist Hall, Columbus Drive

Grand Bahama

Central Church of God

Grand Bahama

Cavalry Temple

Grand Bahama

Bethel Deliverance Centre

Grand Bahama

Faith Walk Church of God, Coopers Town

Abaco Islands

Pink Church (Haitian), Treasure Cay

Abaco Islands

Sandy Point Community Centre

Abaco Islands

Bishop Michael Eldon School

Grand Bahama

Church of God Prophecy, Pinedale

Grand Bahama

Man-O-War Public Primary School

Abaco Islands

Crossing Rocks Primary School, Crossing
Rocks

Abaco Islands

Grand Bahama Supply Warehouse

Grand Bahama

Grand Lucaya Ballroom

Grand Bahama

Soul Seeking Ministries, Moore’s Island

Abaco Islands

Assemblies of God Church, Cherokee Rocks

Abaco Islands

Main work required

Categorisation

Large building; minor
repairs/upgrade

Minor roof repairs; window and
shutter upgrade

Small building; minor
repairs/upgrade

Minor roof or window/shutter
repairs

Negligible repair/upgrade

Cost estimations are mainly repairs and upgrades to roofs, windows, shutters and doors. A detailed cost estimation is being
made separately.
Table 12: Estimation of repair cost across Grand Bahama and the Abaco Islands by emergency shelter

This prioritisation of these repairs is based on the value the repairs would bring to the community and the do-ability
for the 2020 hurricane season:
1.

Central Abaco Primary School. This is the only shelter serving c.10,000 people in the Marsh Harbour area and
is currently not usable. Work has started on renovating the site, but the project is close to running out of cash.

2.

The three main gyms on Grand Bahama. None of these gyms passed the last government inspection and were
therefore not on the official list of shelters for 2019. Ensuring they are serviceable would increase emergency
capacity by c.2,000.

3.

Repairs to shelters in remote areas such as Moore’s Island and Great Guana Cay. For these residents, there is no
‘Plan B’ at short notice.

4.

Minor repairs to all other government shelters

A comprehensive maintenance programme is required to keep shelters at the required standard so that capacity is
not lost due to failed inspections. It is also advisable that NEMA is provided with a budget to utilise for this. One of
the main obstacles in having enough high-quality emergency shelters is that the shelter owners, primarily either The
Ministry of Education, Churches, or local communities, have other priorities for their annual budgets.
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4.7 Build multi-purpose shelters
The ultimate goal should be to build a series of multi-purpose buildings that act as hurricane shelters when needed.
This has become a standard response in locations where tropical cyclones regularly made landfall including
India, Bangladesh, The Philippines, and Northern Australia. There are many resources available regarding design
considerations and costs, for example, the 2009 project to build a series of shelters in Orissa State in India which
contains very detailed cost specifications (Orissa State Disaster Management Authority, 2009). Bangladesh has some
of the most comprehensive data and designs for cyclone shelters. With over 500,000 lives lost through cyclones in the
past 50 years, it has had the highest vulnerability to tropical cyclones globally. Over the past 30 years, it has stepped
up its disaster risk reduction measures significantly resulting in a massive reduction in fatalities. At the centre of its
strategy are custom-built shelters. There are over 2,500 shelters in Bangladesh capable of providing emergency
shelter to over 2 million people, which is over 50% of the vulnerable population (Mahmood, et al., July 2014). Some
sophisticated publicly available mapping technologies show the distribution of the shelters (Bangladesh Department
of Disaster Management, 2017). IOM has also contributed to projects to design shelters in the country (IOM, 2014).
Shelters need to be designed to withstand winds above 300 kilometres per hour, located in areas that will not get
flooded, or on stilts and need to be equipped with facilities which provide safety, comfort, and confidence to those
seeking refuge.
Closer to home, the Church of Seventh Day Adventists in Freeport has just broken ground on a new multipurpose hurricane shelter and soup kitchen project, capable of sheltering 400 people. The cost can vary widely
depending upon the specifications and the sophistication of the shelter. As a guide, the Seventh Day Adventist
shelter is estimated to cost US$2.5M. The recommendation is to build 20 of these facilities with a capacity of 500,
capable of housing 10,000 people.

4.8 Increase the shelter options for
longer-term stays
There are currently very few options for long-term shelter in Grand Bahama and the Abaco Islands. There was only
one shelter used for extended stay during Dorian, St. Georges Gym, on Grand Bahama. This remained open for
approximately six weeks for approximately 400 people who could not return home immediately. This was both
inadequate regarding services and was also grossly insufficient regarding capacity. Most residents who needed shelter
and could not find refuge in a friend or family members home had to relocate to Nassau, in particular those on The
Abaco Islands, where 85% of the population evacuated after Dorian.
A vast expansion in longer-term shelters and a more comprehensive plan regarding a wide range of options for
temporary housing is required for future disasters. This will allow residents to be close to their original home,
which will aid them and the community to get back on track faster. Recommendations already stated, including
refurbishing the three large gyms in Freeport, and the creation of 20 multi-purpose hurricane shelters would
significantly help with this.
As well as the creation of buildings that are suitable to act as collective centres, creativity needs to be used in planning.
A combination of residents staying in homes not severely damaged, a rent subsidy scheme, creation of transitional
housing camps, and collective centres combined can be part of the planned solution.

55

4.9 Provide more shelter training to
emergency shelter staff
Approximately 50% of shelter managers received shelter training in Grand Bahama and far fewer in the Abaco
Islands. The last shelter training in Grand Bahama was in 2018. Social services highlighted that people move
around and training needs to be done regularly to ensure that everyone who will play a leading role in a shelter
has been on the training.
It should be mandatory that each shelter has a nominated shelter manager and a deputy who can take over in
the absence of the manager. It should also be mandatory that anyone in a shelter manager or deputy shelter
manager role has been on the shelter training course, and is familiar with the catchment area, connected with
local community leaders and familiar with the shelter, it’s equipment and services.
Regular drills should be conducted with emergency shelter staff to practice, identify any shortfalls and ensure
that the shelter managers are sharp when a real event happens.

4.10 Build community preparedness
Building community preparedness is a vital component in ensuring lives are saved, and people (particularly those
more vulnerable) can find a safe refuge during a disaster. Grand Bahama and the Abaco Islands showed strong
community spirit. Much of this revolved around churches and schools, many of which are used as emergency
shelters. On Grand Bahama, the disaster consultative committee runs a series of town hall meetings to raise
awareness and listen to residents concerns. Despite this strong community network, in the aftermath of Dorian,
there is more than can be done at a community level.
Emergency shelters should be a backup option. Preparedness begins at home. There are many actions that
individual households can take to make their homes and families safer before a hurricane strikes. This can range
from upgrades to housing to ensure roofs, windows and doors are more secure, for example adding hurricane
strapping, upgrading roofing materials, and adding hurricane shutters. Homes can be made more resilient
in flood-prone areas by adding physical barriers, raising houses on stilts, improving foundations and adding
drainage channels. Immediately before a hurricane, people can literally ‘batten down the hatches’ and ensure
they have sufficient provisions, an emergency plan and a grab bag of essentials. From an administrative point of
view, ensuring that critical documents are safe or copied is essential, as is ensuring that important emergency
numbers are close to hand.
Communities, local and national government can support this home preparedness by communication campaigns
to inform people, financially support people with house improvement options (such as grants or introduction of
tax allowances for hurricane upgrades) and provide expert guidance within communities.
Schools, churches and local volunteer groups like the Red Cross can be excellent conduits and leaders in the
communication of best practice. It’s recommended to set up and run a school education programme and set
up a network amongst local politicians, emergency responders, churches, schools and volunteer groups to raise
awareness of disaster risk reduction measures that can be taken, and procedures for emergency response.
All of these measures should be reinforced with performing regular drills involving the whole community to test
preparedness and identify shortcomings that can be addressed before the ‘real thing’.
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4.11 Improve emergency communications system
Emergency communications failed during hurricane Dorian. This was compounded by a lack of suitable emergency
response vehicles. It is recommended that this issue is fully investigated to understand the root cause and options
for strengthening the system. It is vital that there exists a strong network between all emergency shelters, the
EOC and other critical emergency locations including fire stations, hospitals and police stations.
This may lead to choosing to aquire a new system with new handsets, which will need to be correctly installed,
including training for all potential operators.

4.12 Build emergency warehouse in the
Abaco islands
No emergency equipment or supplies was able to be transported from the NEMA warehouse in Grand Bahama
to Abaco due to logistical challenges. This meant that the vast majority of shelters on the Abaco Islands were
under-equipped and under-supplied. It’s recommended that a supply warehouse, similar to the one in Freeport,
is built in the Marsh Harbour area to supply emergency equipment and supplies to emergency shelters in the
Abaco Islands in case of disaster.

4.13 Re-stock central supply store
NEMA’s supply store in Freeport is currently very low on emergency supplies after Dorian and has not been
replenished. Based on ‘theoretical’ levels of shelter across Grand Bahama and the Abaco Islands contained within
this report of c. 40 shelters housing c. 9,000 people, the following is a rough estimate of what is required:
Item

Recommended level

Current level

Shortfall

Blanket

9000

0

9000

Cot / bedding

9000

500

8500

Generator

40

10

30

First Aid Kit

60

20

40

Fire Extinguishers

200

50

150

Large outside water tank

60

20

40

Small inside water dispenser

200

100

100

5-day food & water supply

9000

0

9000

Solar Lights

3000

0

3000

Large flashlights

100

20

80

Portable stoves

180

20

160

Sanitary products

9000

0

9000

Table 13: Stock replenishment required in NEMA’s Freeport warehouse

This stock can either be stored at the central warehouse or at the shelters depending upon several factors
including storage capacity at the shelter, security at the shelter, distance from the central store.

57

4.14 Pre-position stock and equipment
Assess each emergency shelter location and decide to stock various items of equipment and supplies permanently
at the shelter. The choice of what items of equipment and stock to hold at each location can depend upon several
factors including storage capacity at the shelter, security at the shelter, distance from the central store, and scale
of shelter.
As an initial exercise, an audit of each shelter’s requirements, capacity, security and distance from a central store
needs to be undertaken, followed by creating a matrix on stock type and location.

4.15 Set up programme to help support
increased self-insurance
Estimation is that 30-40% of people on Grand Bahama had no house insurance, which will be a major barrier
to reconstruction of homes and return to a regular life. Recommend that a combination of a public awareness
of the importance of house insurance is combined with a programme to support those on lower salaries
afford insurance.
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7.1 Shelter survey used on field work
EMERGENCY SHELTER INSPECTION SURVEY & SHELTER MANAGER INTERVIEW
Where possible, survey should be done with Shelter Manager, obtaining access to all parts of
shelter and shelter site.
•

Photographs should be taken of site, inside/outside of building, details (roofing
connections), key identified risks

•

GPS mark to be taken

•

Measurement of building and rooms to be taken

•

Sketch of plan of building and site to be made

Date of Assessment:
Assessors (name, role, organisation):
1.
2.
3.
4.

Shelter Information
1.

Name:

2.

Address:

3.

Shelter Manager (Name, email, phone number):

4.

Shelter Manager in Attendance: 				

5.

Owner (Name, email, phone number):

6.

Owner in Attendance: 					

Yes / No

7.

Full access granted:						

Yes / No

Additional Notes:
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Yes / No

Shelter Environment
1.

Terrain: 					

Urban / Rural / Coastal / Other (specify)

2.

Topography of site 						

Flat / Shallow / Steep

3.

General condition of site					

Clean / Untidy / Debris

4.

Proximity to major water course (river etc)			

Yes / No

5.

Distance to major water course				

metres/km

Description:

.

6.

Proximity to sea						Yes / No

7.

Distance to sea						metres/km

8.

Damage from previous events				
Description:

9.

Yes / No
.

Site access issues:
a. narrow path						Yes / No
b. overhanging trees along access route			

Yes / No

c. Power cables above access route			

Yes / No

d. Hazardous materials along access route			

Yes / No

e. easy access for pedestrians				

Yes / No

f. drop-off zone (for people/goods)			

Yes / No

g. located in flood zone					

Yes / No

h. located in a storm surge zone				

Yes / No

i. Exposed to full force of wind				

Yes / No

j. water course across access route			

Yes / No

k. Large distance (>5km) from community it serves Yes / No
l. Access route susceptible to landslides		

Yes / No

m. other (specify)
10.

.

OVERALL ENVIRONMENT ASSESSMENT:		

Additional Notes:
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Excellent / Adequate / Poor

Building
1.

Current Use School / Church / Community Centre / Health Centre / Other

			

Other:

.

2.

Year Built						

.

3.

Compliant with building / fire safety codes			

Yes / No / Don’t know

4.

Date of last structural engineer inspection

.

5.

Number of floors						

1 /2 /3 / 4 / 5+

6.

Shelter capacity 				

persons (A)

7.

Total Area							m2 (B)

8.

Area per person (Sphere min = 3.5m2)				

pax/m2 (A/B)

9.

Max. population that would need shelter			

persons

10. Accessibility for disabled/elderly				

Yes / No

		

11. Roof type				

Flat / Gable / Hip / Other (specify)

12. Roof material			

CGI / Concrete / Tiles / Timber / Other (specify)

13. Longest roof span with no supporting columns		
14. Material of roof support beams

metres

Concrete / Steel / Timber / Other (specify)

15. Condition of roof				

Excellent / Adequate / Poor

16. Anchorage of roof to walls			

Strong / Adequate / Weak

17. Structural wall frame		

RI Concrete / Masonry / Steel / Timber/Other (specify)

18. Condition of walls 				
19. Windows			

Excellent / Adequate / Poor

Plain glass / RI glass / Mesh / Plastic / Other (specify)

20. Windows condition				

Excellent / Adequate / Poor

21. Shutters							Yes / No
22. Shutter condition				

Excellent / Adequate / Poor

23. Mosquito netting on windows					

Yes / No

24. Door material 				

Metal / Wood / Plywood / Other (specify)

25. Door condition				

Excellent / Adequate / Poor

26. Floor material 				

Concrete / Steel / Timber / Other (specify)

27. Floor condition				

Excellent / Adequate / Poor

28. Foundations					

Concrete / Steel / Timber / other (specify)

29. Foundation condition/strength		

Excellent / Adequate / Poor

30. Overhanging roof (e.g. porch)					
31. OVERALL BUILDING ASSESSMENT		

Yes / No

Excellent / Adequate / Poor

Additional Notes:
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Service, Equipment and Supplies
Are the following services, supplies and equipment present in the shelter:
1.

Communications equipment						Yes / No
Specify:			

2.

Transportation							Yes / No
Specify:			

3.

Power supply (not reliant on grid)					

Yes / No

Specify:			
4.

Lighting (not reliant on grid)						

Yes / No

Specify:			
5.

Water supply (not reliant on regular water supply)			

Yes / No

Specify:			
6.

Water supply potable							Yes / No
Specify:			

7.

Location of toilets							Inside / Outside

8.

Toilet segregation male/female					

9.

Number of inside toilets 				

Number:

10. Number of outside toilets (within 50m) 		

Number:

Yes / No

11. Disabled accessible toilet						Yes / No
12. Number of showers					Number:
13. Sewage Disposal 				

Public Sewer/Septic Tank/None/Other (specify)

14. Sewage Disposal satisfactory						Yes / No
15. Sufficient ventilation							

Yes / No

16. Sufficient natural light						

Yes / No

17. Access to 15 litres/water per day per person (3L for drinking)		

Yes / No

18. Supply chain for food / water set up					

Yes / No

19. Facilities to dispose of 100L rubbish per 10 HH’s per day			

Yes / No

20. Cooking facilities							Yes / No
Specify:
21. Pots, pans etc							Yes / No
22. Cutlery & Crockery							

Yes / No

23. Food storage refrigeration						

Yes / No

Specify:		
24. Emergency equipment (fire extinguishers, first aid kit)			

Yes / No

Specify:
25. Medical supplies							Yes / No
26. Water storage containers						Yes / No
27. Sleeping facilities – mattresses, mats, bedding				

Yes / No

28. Food supply in storage						

Yes / No

If yes, how many days
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days

29. Water supply in storage						
If yes, how many days

					

30. Oil for generator in storage						
If yes, how many days

					

Yes / No
days
Yes / No
days

31. Rubbish bins and bags						

Yes / No

32. Cleaning equipment – mops, soap, disinfectant etc			

Yes / No

33. Secure area for supplies 						

Yes / No

34. Recreation Area							Yes / No
35. Parking Area 							Yes / No
36. Clothing								Yes / No
37. Office supplies							

Yes /No

38. List other main equipment / supplies stored: 			

39. OVERALL SUPPLIES/EQUIPMENT ASSESSMENT		

Excellent / Adequate / Poor

Additional Notes:

Operations
1. Processes in place							
i. Registration						Yes / No
ii. Personal data storage / security				

Yes / No

iii. People tracking system					

Yes / No

iv. People protection 					

Yes / No

v. Distribution of aid					

Yes / No

vi. Psychological support					

Yes / No

vii. Collection of vulnerable people				

Yes / No

viii. Support for very vulnerable 				

Yes / No

2. Is the following documentation in place				
i. Shelter operating manual					

Yes / No

ii. Registration forms					Yes / No
iii. Code of conduct						Yes / No
iv. Incident / GBV / Complaint forms 				

Yes / No

v. Floor plan of building / site				

Yes / No

vi. Local maps						Yes / No
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vii. Contact details for shelter team			

Yes / No

viii. Contact details for emergency agencies 		

Yes / No

ix. List of supplies and equipment			

Yes / No

x. Mobilisation checklist				

Yes / No

xi. Staff organizational chart				

Yes / No

3.OVERALL OPERATIONAL ASSESSMENT		

Excellent / Adequate / Poor

Additional Notes:

Communications
1.

Is it clear who gives instruction for shelter to mobilise and how? 		

Yes / No

Details
2.

Is a system in place to mobilise all shelter staff in case of emergency?
Details

3.

.

Is a system in place to notify the local community that the shelter is open?
Details

4.

Yes/No

.

Is there a protocol regarding comms with authorities during disaster
Details

5.

Yes / No

Yes / No

.

OVERALL COMMUNICATIONS PREPAREDNESS Excellent / Adequate / Poor

Additional Notes:

Personnel
1.

Is there a shelter manager appointed 					

Yes / No

2.

Is the shelter manager experienced in emergency management		

Yes / No

3.

Has the shelter manager and all staff been checked (criminal record etc) Yes / No

4.

Is a core staff always available at very short notice (e.g. roster) 		

5.

How many staff available at minimum		

6.

Is this sufficient for maximum shelter capacity				

7.

List all shelter staff and their roles:

Number
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Yes / No
.
Yes / No

8.

OVERALL PERSONNEL ASSESSMENT			

Excellent / Adequate / Poor

					
Additional Notes:

Maintenance / Testing / Drills
1.

How regularly is the building inspected by a structural engineer
Last time

2.

.

How regularly is the building integrity checked			
Last time

3.

How regularly is maintenance performed 				
How regularly is the equipment tested				

months

.

How regularly are the supplies checked / replenished		
Last time

6.

months

.

Last time
5.

months

.

Last time
4.

years

months

.

How regularly are drills performed 				
Last time

months

.

7.

Who participates in drills?			

.

8.

OVERALL MAINTENANCE & TESTING ASSESSMENT

Excellent / Adequate / Poor

Additional Notes:

Experience during Hurricane Dorian
1.

Was the shelter used during Hurricane Dorian?			

2.

If no, why not					

Yes / No
.

If yes:
3.

How did the site fare:					
Details:

4.

.

How did the building integrity cope: 			
Details:

5.

Excellent / Adequate / Poor

Excellent / Adequate / Poor
.

How did the supply chain fare:			
Details:

Excellent / Adequate / Poor
.
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6.

Was the shelter equipment sufficient:			

Excellent / Adequate / Poor

Details:
7.

How did comms with affected community fare:

Excellent / Adequate / Poor

Details:
8.

How did comms with disaster mgt organisations fare:

Excellent / Adequate / Poor

Details:
9.

How did comms with shelter team fare: 		

Excellent / Adequate / Poor

Details:
10. Were there any issues with protection/GBV: 		

Excellent / Adequate / Poor

Details:
11. Detail any issues:

12. 12. OVERALL PERFORMANCE DURING DORIAN		

Additional Notes:
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Excellent / Adequate / Poor
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