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Foreword

The threat of climate change presents unique challenges to the
Caribbean region, with smaller island nations like The Bahamas
particularly vulnerable to the chaos of natural disasters and the impact
they have on developing economies.

The Inter-American Development Bank is proud of its long-standing,
rich history with the islands of The Bahamas, solidified in meaningful
partnerships with the nation’s Government, the private sector and its
citizenry. During this time, the Bank has witnessed first-hand the
increasing intensity of natural disasters and the disruption to lives and
the livelihoods within our member country.

In October 2016, Hurricane Matthew passed through the chain of
islands, varying between category 3 and category 4 intensity levels that
left widespread damage in its path. Nearly a year later, Hurricane Irma
tore through the country as a category 4 storm in September 2017,
rendering many smaller islands uninhabitable in the short-term and
changing daily life in those areas in the long-term. In September 2019,
the world watched as the category 5 Hurricane Dorian rained havoc
down on The Bahamas islands of Grand Bahama and Abaco and their
communities, erasing any evidence of life in some neighborhoods and
leaving behind a trail of heartbreak, sorrow and death.

The catastrophic damage to livelihoods and billions of dollars of
infrastructure on this archipelago present significant challenges to the
preparedness of its tourism-dependent economy and its rescue and
recovery capacity.

As the leading multilateral Bank, The IDB committed itself to a
restoration effort that would be far-reaching and strengthen the island
chain against future natural disasters. Through a partnership with the
Economic Commission for Latin America and the Caribbean, the Bank
deployed a research team of experts — both local and international — to
the affected sites to collect pertinent data that could be integrated in a
more sustainable framework for disaster risk management, policy
preparedness and reconstruction methods after a natural disaster.

Within this report is a comprehensive overview of the toll Hurricane
Dorian had on the islands’ economies and an accounting of the losses,
broken down throughout the sectors. It analyzes key vulnerabilities and
threats and compiles findings from assessments with recommendations
to build resilience in a way that honors the nation’s past while
advancing the present and preserving its future. This report, together
with the reports on Hurricane Matthew and Hurricane Irma, provides
The Bahamas with data that supports meaningful policy reforms to
promote strategic decision making regarding natural disasters.

As we forge ahead, there is a new reality developing and it is that we
are now living in uncertain times where climate change and its impacts
require us to have tactical plans in place that protect and foster stability
in the nation’s economic and cultural systems. The Inter-American
Development Bank is honored to continue to partner with the
Government of The Bahamas and present this Damage and Loss
Assessment report to help strengthen national initiatives for a more
resilient Bahamas.

Daniela Carrera-Marquis
Country Representative
Inter-American Development Bank
Country Office Bahamas

The Caribbean is among the regions of the world most vulnerable to the
impact of extreme weather events, with countries of the subregion
experiencing among the highest rates of damage relative to their gross
domestic product (GDP). Indeed, considering the ratio of affected
population to total population and the damage-to-GDP ratio, Caribbean
small island developing States (SIDS) have been more significantly
affected than those in other regions of the world. The gravity of this
situation is brought into even sharper focus by the fact that SIDS are
already bearing the brunt of the impacts of climate change and will face
even higher economic and social costs if the projected scenarios of sea-
level rise become a reality.

Within the Caribbean subregion, the negative impacts of extreme
weather events over the years have been most vividly illustrated in the
Bahamas. Since 2015, the Bahamas has been devastated by four large
hurricanes, three of which have been classified as category 5 events.
Hurricane Joaquin affected the Family Islands in 2015 and Hurricane
Matthew hit Nassau and Grand Bahama in 2016. In 2017, the country
was not spared the ravages of Hurricane Irma, one of the Atlantic
Basin’s most powerful storms, which affected primarily Ragged Island,
Grand Bahama and Bimini. Most recently, following a brief reprieve in
2018, Hurricane Dorian unleashed devastating force on the beautiful
Abacos and Grand Bahama islands in 2019. Dorian left in its wake a
swathe of destruction surpassing the loss and damages of the three
previous hurricanes combined, costing an estimated US$ 3.4 billion.
These events have taken an overwhelming toll on the tourism sector,
the country’s main engine of growth. As a result, these vulnerabilities
significantly diminish the capacity of the Bahamas to finance its
recovery and resilience-building.

ECLAC has conducted Damage and Loss Assessments (DaLA)
following each of the events mentioned above, measuring their
economic, social and environmental impacts on the Bahamas. The
assessments were jointly undertaken with the support of the Inter-
American Development Bank (IDB) and the Pan American Health
Organization/World Health Organization (PAHO/WHO). Great care is
taken to ensure the completeness and accuracy of these assessments,
given the important role the reports serve in estimating the extent of
loss and damage suffered; to describe the critical areas of need for
governments in the aftermath of these events; and to guide the
country’s resilient reconstruction efforts. The DalLLA reports have also
found wider application in strengthening national policies by
integrating key recommendations in the disaster risk management
(DRM) policy framework of the Bahamas.

I am very pleased to submit for the judicious use of the Government of
the Bahamas the report on the Effects and Impacts of Hurricane Dorian
on the Bahamas. It is my hope that this assessment will serve as a
valuable guide for decision makers in the design of resilient
reconstruction and redevelopment on the affected islands. Such
development, however, requires low-cost long-term development
finance which is not currently available to the Bahamas because of its
income status. The hard evidence in this report should prove to the
international community that the Bahamas needs external financial
support to strengthen its resilience to disasters and to build back better.

I therefore propose it be used as a robust point of reference and I also
encourage DRM experts, international development partners and civil
society to embrace its specific recommendations for rebuilding with
resilience.

Alicia Barcena
Executive Secretary
Economic Commission for
Latin America and the Caribbean (ECLAC)
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EXECUTIVE SUMMARY

INTRODUCTION

Hurricane Dorian is not an isolated occurrence, but the latest example of recurrent extreme
climate events that have changed the Bahamian landscape and impacted its economy. The increase
in water temperatures is likely to contribute to a tendency for tropical storms to be, on average,
stronger than they have been in the past (Bruyere, Holland, 2014; Balaguru, Foltz 2018; Bathia,
Vechia et al, 2019; Trenberg, Cheng et all, 2018). Due to its location in the Atlantic hurricane belt
and like other Small Island Developing States (SIDS), The Bahamas is extremely vulnerable to the
effects of disasters and climate change, as some 80 percent of the landmass is within 5 ft (1.5 m) of
mean sea level and coastal areas hold the majority of the population and economic activity. Another
relevant vulnerability is access to drinking water, which is made worse by contamination of water
resources caused by storm surges. In the upcoming years, the country will face difficult questions of
whether to relocate coastal populations and how to smartly invest in more resilient infrastructure.
It is, therefore, imperative for The Bahamas, as a country, to establish a comprehensive approach
to meeting these challenges and to incorporate considerations for disaster risk management into all
features of national development.

Disasters are described as a combination of exposure to hazard and conditions of vulnerability.
Greater vulnerability is usually linked to socio-economic and territorial aspects, as poorer
populations tend to live in at-risk areas disregarded by formal planning systems, all but ensuring
a greater exposure to hazards. This exposure of social and economic assets to hazards can be
somewhat balanced with measures to mitigate vulnerabilities, such as investments in early warning
and preparedness, and addressing pre-existing social issues such as informal settlements.

Disasters set accomplishments back in social and economic arenas and put a strain on national
budgets. This is of concern for The Bahamas, a country not eligible to receive official development
assistance (ODA) and where government debt, for example, doubled from 32 percent of GDP in
2007 to 65 percent of GDP in 2014. In this regard, the DalLA assessments of Hurricanes Joaquin,
Mathew, Irma and now Dorian offer a historical record of the cumulative effects and impacts
on economy, infrastructure and society from recurrent disasters and offers guidance for future
decision-making processes.

In The Bahamas, the characteristics of its territory and dispersed population in the Family Islands
adds extra challenges for planning and recovery. Settlements are usually dispersed and contain
small populations, which increases the costs associated with the provision of public utilities and the
developmentofinfrastructure which needsto be extended for longdistances to supply communities.
Dispersion of population also contributes to inequitable access to social services of varying quality.
Additionally, the islands face economic vulnerabilities. Tourism and fishing are, together with public
employment, a plurality of the jobs in the Family Islands. Dorian, like other hurricanes, caused
widespread damage that directly and indirectly affected these productive activities.

The Bahamas has made important efforts in mitigating risks and improving resilience through
instruments such as hard engineering and a modern building code, along with the enactment of the
Disaster Preparedness and Response Act from 2006 (amended in 2011). The subjects dealt with
in the Act are also reflected in the Vision 2040, the National Development Plan of The Bahamas,
which frames the country’s development agenda within the Sustainable Development Goals
(SDGs). Nevertheless, the effects of Hurricane Dorian brought to light many areas that still require
improvement, not only in terms of physical risk, but in social and economic aspects.
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Resilience involves identifying these risks and developing measures to reduce them, such as
enhancing infrastructure and land-use planning and financial protection. Addressing physical
vulnerability must be accompanied by social policies to protect the livelihoods of the most vulnerable
groups. Special attention should be given to the particularities and constraints of the Family Islands,
such as the challenges to enforce and verify compliance with building codes. Specific policies and
programs and possibly additional financial resources should address these. Education and public
awareness are also important mechanisms and should be a crosscutting component of any disaster
risk management plan. Although a strong system of risk modeling and disaster data management is
a must, the population needs to understand the kind of risk they are exposed to and be provided
with the tools and capacity to act accordingly at times of emergencies.

On 1 September 2019, the eye of Hurricane Dorian made landfall on the Abaco islands with
maximum sustained winds of 185 mph (280 km/h), wind gusts over 220 mph (335 km/h), and central
barometric pressure of 211 millibars (26.9 inHg). Abaco and its cays along the eastern side were the
most affected areas. According to the trajectory of the hurricane, the central and northern part
of the island were affected by hurricane force winds, storm surge and flooding. According to the
Bahamas Department of Meteorology, the storm surge provoked storm tide of 20 to 25 ft (6.1 to
7.6 m). Dorian also dropped an estimated 3 ft (0.91 m) of rain over The Bahamas. Therefore, Dorian
is considered the strongest hurricane on record to affect The Bahamas, not only because of its wind
intensity, but also due to the storm surges. The storm surges provoked extensive damage in the
most proximal zones to the coasts and lowlands.

On 2 September, the eye of Dorian moved over the eastern side of Grand Bahama and drifted across
the island as a Category 5. The hurricane then stalled over Grand Bahama for another day, finally
pulling away from the island on 3 September. According to the descriptions of the Department of
Meteorology, storm surge and flooding were the events provoked by hurricane Dorian that caused
the most severe damage, especially in the eastern side of the island. The flooding on Grand Bahama
began from the north and northeast towards the south of the island, this phenomenon was due to
the trajectory of the hurricane and the period that Dorian remained in the northern part of The
Bahamas in open ocean.

After hurricane Dorian and the provision of initial emergency services, the government of The
Bahamas asked the Inter-American Development Bank (IDB) to assess the resulting damage,
losses and Additional costs. The IDB requested the United Nations Economic Commission for
Latin America and the Caribbean (ECLAC) for technical assistance with the assessment. This
report presents the results of this assessment. It also brings recommendations to guide a resilient
reconstruction process that can reduce vulnerabilities and risks for the population and for every
sector of the economy. Since 2015, it is the fourth assessment in this kind conducted by IDB and
ECLAC in The Bahamas.

The report is divided into two sections. The first section contains the description of event,
affected population and detailed explanation of damage, losses and Additional costs in all social,
infrastructure and productive sectors. Additionally, this part includes an analysis of environmental
effects and the macroeconomic impact. The second part introduces recommendations for resilient
reconstruction based on the findings of technical experts and best-practices and is divided in five
pillars: risk identification, risk reduction, preparedness, financial protection and resilient recovery.
The upcoming section will summarize the main findings and the document and briefly describe the
conclusions of each chapter. All monetary estimates are made in Bahamian dollars; to simplify the
symbol $ is used.
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SUMMARY OF DAMAGE, LOSSES AND ADDITIONAL COSTS

Hurricane Dorian’s greatest impact was felt on Grand Bahama and Abaco, although some impact
also occurred on the island of New Providence. Damage resulted from high winds and storm surge
and was exacerbated by poor construction practices and communities and infrastructure located
in vulnerable areas. Given the magnitude of this event, the reconstruction efforts will last many
years and it will require major assistance from financing institutions. Reconstruction is expected to
be along-term process, which tests the strength of a country’s institutions. However, it is important
that those directly affected by the disaster feel the presence and solidarity of the government
throughout the process.

The costs consist of three elements: direct physical damage, revenue and other income losses,
and Additional costs—chiefly debris removal. Table 1 summarizes estimates of Damage, Losses
and Additional costs for the four primary sectors on the affected islands: social, infrastructure,
productive and environment. The estimated damage is $2.5 billion, of which nine percent is public
and 91 percent private.! Abaco suffered 87 percent of the damage and Grand Bahama 13 percent.
Losses are estimated as $717.3 million and were sustained primarily in the private sector,
which accounted for 84 percent of the total. (Seventy percent of the losses took place on Abaco,
15 percent on Grand Bahama, and nine percent in other islands.) Additional costs add up to
$220.9 million, 46.4 percent of those costs were in the environment sector and are associated
to the cleaning of the oil spill. A major part of the remainder of the additional costs is related to
debris removal and demolition.

Damage in the social sector was $1.6 billion, 85.3 percent took place on Abaco. Ninety-three
percent of the damage was in housing, 4.6 percent in education while 2.4 percent occurred in the
health sector. Approximately 93.8 percent of the damage in the social sector happened to private
property and the remaining 6.2 percent in public property. The productive sector suffered damage
estimated to be $620.9 million, most of them in tourism ($529.6 million), followed by commerce
($77.6 million), and fisheries and agriculture ($13.6 million). All damage in the productive sector
happened in the private sector. Infrastructure experienced damage amounting to $239.1 million.
The power sector represents 54.1 percent of the total. The telecommunications sector suffered
damage of $42.1 million, transport accounted for $50.8 million and water and sanitation $14.9
million. Approximately 48.6 percent of the damage in the infrastructure sector was to private
property and the remaining 51.4 percent was to public property. 66.8 percent of damage of the
infrastructure sector took place on Abaco.

We estimate that about 38 percent of the damages were insured. Note that the damage estimate
is based on the replacement cost of the asset. For example, in the commerce sector, in the case
of destroyed establishments, our estimate seeks to approximate what is the replacement cost of
that infrastructure, not its market value. The latter includes, for example, the value of the land. In
general, the amount of insurance is based on market value, not as much as a similar infrastructure is
worth replacing. Therefore, our estimates of the insured amount are intended to approximate the
percentage of assets whose replacement costs could be financed in this way. In the specific case of
the housing sector, it is expected that in the insurance there will be a bias towards those of greater
value and that it is influenced by the homes that had a mortgage. In this sense, we estimate that 30
percent of the damages in the housing sector were insured and that 14 percent of the properties
were insured.

1 The distinction between public or private is made on the basis of ownership of the asset, not on who will pay for
its recovery. For example, many of the airports damaged are privately owned. The damages in these facilities are
classified as private, regardless on who ends up paying for its recovery. We know that in this cases, some private
infrastructure will get public resources to rebuilt, unfortunately at this point is not possible to precise which
infrastructures and to what extent, will get public funding.
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Losses for the social sector are estimated to be $93.2 million, of those $65 million were in
housing, $21.4 million in health and $6.7 million in education. Losses in the
Environmental sector were estimated at 27.5 million. Losses for the productive sector were
estimated at approximately $400.3 million. Abaco suffered 83.8 percent of those losses.
Tourism accounted for most of the losses (81.2 percent) and suffered the greatest effects. This
sector suffered a loss of $325.2 million. The losses in commerce were $65 million and in fisheries
and agriculture, $10.1 million. All losses to the productive sector were private. The losses in
the Infrastructure sector were estimated at $197.1 million. Most of the losses were in the
power sector (35 percent), followed by telecommunication (27.6 percent). The losses in
water and sanitation and transportation were near $19 million each. The public losses in
the infrastructure sector were smaller (38.8 percent) than the private sectors (61.2 percent).
Abaco suffered 60 percent of the losses of the infrastructure sector.

Additional costs were estimated as $220.9 million, 46.4 percent of those costs were

in the environment sector associated to the cleaning of the oil spill. The additional costs of the social
sector were $82.6 million, followed by the productive sector, $20 million, and infrastructure,
$16.2 million. An important part of these costs is related to debris removal and demolition. Costs
associated with the emergency response were only partially provided, for example, costs of
evacuation were not made available at the time of the finalization of the report.

TABLE 1 SUMMARY-OF EFFECTS OF HURRICANE DORIAN

Damage Losses Additional costs
Social 1,597,290,766 93,163,186 82,254,021
Housing 1,487,167,663 65,014,267 57,809,391
Education 72,406,603 6,799,026 19,100,000
Health 37,716,500 21,351,380 5,344,630
Infrastructure 239,135,274 197,136,671 16,236,779
Power 131,355,000 68,924,558 6,335,000
Telecommunications 42,150,000 54,380,149 1,039,960
Water and Sanitation 14,853,000 36,624,014 2,289,200
Transport 50,777,274 37,207,950 6,572,619
Productive 620,650,850 400,285,030 19,954,141
Tourism 529,550,208 325,199,267 15,146,625
Commerce 77,584,545 64,973,002 4,807,516

Fisheries and Agriculture 13,516,097 10,112,761
Environment 7,146,963 27,435,048 102,473,000
Total $2,464,223,852 $718,019,935 $220,917,941

Source: Assessment team 2019

In 2019, The Bahamas economy was expected to grow by 2.2 percent. The estimated impact of
Hurricane Dorian is one percentage point of the GDP. This implies that post-disaster, the economy
is expected to grow 1.2 percent. This will result in a decrease in salaries of $42 million and capital
income of $59.9 million. The situation is different when the focus is on local economic activity. In
the case of Abaco, the impact was estimated at 7.1 percent of its GDP, which is estimated to be
47 percent and 60 percent decrease of the country’s remuneration and capital, respectively. On
Grand Bahama, the impact was 1.9 of its GDP.



ASSESSMENT OF THE EFFECTS I 17

METHODOLOGICAL APPROACH

The assessment of the effects and impacts caused by Hurricane Dorian follows the Disaster
Assessment Methodology developed by the Economic Commission for Latin America and the
Caribbean. The methodology allows standardized data collection and analysis on a sectoral basis,
applying the same criteria to every sector under study. In this regard, the following concepts are
used in the assessment?:

(i) Effects: Damage, Losses and Additional costs

- Damage: the effect the disaster has on the assets of each sector, expressed in monetary
terms

Assets may include buildings, machinery, equipment, means of transportation,
furnishings, roads, ports, stocks of final and semi-finished goods, among others.

- Losses: goods that go unproduced and services that go unprovided during a period
running from the time the disaster occurs until full recovery and reconstruction is
achieved

- Additional costs: outlays required to produce goods and provide services as a result of
the disaster

These represent a response by both the public and the private sectors, and may take the
form of additional spending or a recomposition of spending.

(ii) Impacts: consequences of the effects on macroeconomic variables, such as GDP, public
finance and balance of payments

Based on the information gathered during field visits and interviews, the social sector analysis
focuses on affected population, housing, health and education. The infrastructure sector comprises
transportation, telecommunications, power and water and sanitation. The productive sectors
analyzed are tourism, and agriculture and fisheries. Additionally, the report includes a cross-cutting
assessment of the effects suffered by the environmental sector. The Assessment team visited
The Bahamas from 31 September to 5 October 2019 to collect data and obtain an overview of
the effects of the hurricane on the country. Between 1 and 2 of October, team members visited
the most affected areas, including Eastern Grand Bahama, Freeport and Marsh Harbour, as well
as the surrounding regions. In addition, the Assessment team held meetings and interviews with
representatives from government agencies responsible for each sector under analysis.

The assessment was carried out using official data provided by the government, interviews with the
private sector and academia, and observations from the field visits. However, as it will be detailed in
each pertinent sector, the main limitation of the assessment was access to information, either due
to unavailability during the assessment or because it is not yet collected/produced in the country.
This limitation was overcome by creating reasonable assumptions where data was unavailable. Both
official information and informed assumptions were used to estimate the effects of the hurricane
and are presented in each section.

2 ECLAC (2014), Handbook for Disaster Assessment
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SUMMARY OF AFFECTED POPULATION

Most inhabitants of Abaco and Grand Bahama were affected by the passage of Hurricane Dorian
in one way or another. The Assessment team estimated that approximately 29,472 persons were
affected by the hurricane as a result of some sort of damage to their homes and assets. There were
67 confirmed deaths and 282 persons still missing as of 18 October 2019. The number of related
injuries recorded by the health authorities was over 200 a week after the passage of the hurricane.

Approximately 4,861 persons were registered by the Department of Social Services during the
evacuation process. However, it should be noted that not all evacuees would have been accounted
for, as some used private transport to evacuate to Eleuthera and the United States of America.
With the passage of Hurricane Dorian, the government was faced with accommodating thousands
of displaced persons in shelters across New Providence, in some cases up to two months after the
event. The number of displaced persons in shelters on Abaco and Grand Bahama was comparatively
less as most had evacuated to New Providence.

In terms of access to services, most of the population of Abaco and Grand Bahama suffered
interruptions in utilities like telecommunications, electricity and water. Approximately 10,546
students were affected as a result of a suspension of primary and secondary school classes in both
islands. This created a significant loss in teaching time, as most school facilities were damaged in the
affected islands. Furthermore, a great number of the population employed in the commerce and
tourism sectors experienced disruptions in employment due to damaged properties.

In addition to the regional and international partners that aided in the early phases of emergency
and relief response, the government of The Bahamas, through its various institutions, allocated
around $7 million for the attention of the emergency and relief efforts.

SUMMARY OF HOUSING AND PUBLIC BUILDINGS

Housingwas the sector most severely affected by Hurricane Dorian. Several residential settlements
along or near the coastline suffered heavy damage as a result of the intense force of winds and
storm surge or was impacted by falling trees and flying debris. Houses and residences suffered
significant damage to the structural elements, roofs, flood damage, and other components of the
buildings.

Approximately 9,000 homes and in excess of 11 million square feet of structures have sustained
some damage on the two islands. On Abaco more than 75 percent of the dwellings were somehow
affected, approximately 57 percent of the houses were severely damaged. Central Abaco (Marsh
Harbour), Treasure Cay, and Hope Town were the most affected locations. Vulnerable settlements
in Marsh Harbour were also destroyed. Damage to the housing sector on the islands of Abaco and
Grand Bahama is estimated at $1.48 billion, 88.9 percent of which took place on Abaco.

Losses in the housing sector are attributed to the interruption of accommodation and rental
services due to severe damage or destruction of the house, making it temporarily or permanently
uninhabitable. The Assessment team estimated losses at $56.8 million resulting from 2,894 homes
left uninhabitable after the hurricane.

Additional costs included in this assessment are refer to the cost of demolition of the most affected
dwellings, debris cleaning, and labor and equipment rental cost. Additional costs are estimated
at $57.8 million.
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In total, 31 public buildings (excluding schools, hospitals/clinics and shelters that were assessed
in other sectors) and government offices were affected. Damage to the public building sector is
estimated at $10.6 million. Additional costs to demolition and debris removal in public buildings are
estimated at $1.0 million. There was no losses related to public buildings.

SUMMARY HEALTH

The hurricane severely affected the infrastructure, equipment, medical supplies and electrical
and water supply on Abaco and Grand Bahama. Therefore, the capacity of the healthcare delivery
system has been significantly hampered on Abaco and Grand Bahama.

Hurricane Dorian damaged most of the healthcare facilities in both affected islands, with severe
damage to the Rand Memorial Hospital (RMH) and four clinics located in the eastern part of Grand
Bahama. Additionally, significant damage was also evidenced in medical equipment, furniture, and
vehicles from extensive and prolonged flooding, very high humidity and high temperatures during
and after the storm. The estimated damage in infrastructure, medical equipment, furniture, supplies
and others to the health sector on Abaco and Grand Bahamas attributable to hurricane Dorian has
been estimated in $37.7 million.

Atotal of $21.4 million is the estimated cost of health services operations disruption. The disruption
covers three time periods: before, during and after the hurricane.

Additional costs are related to the emergency response and provision of temporary relief and are
estimated as $5.3 million

SUMMARY OF EDUCATION

Following the passage of the category 5 Hurricane Dorian, Grand Bahama and Abaco were the
two hardest hitislands, incurring widespread damage to most educational facilities. Across the both
islands, there were 45 educational facilities experiencing varying levels of damage with 10,546
students and 796 teachers affected. Seven schools were altogether destroyed. On Abaco, there
were 23 educational facilities impacted with 3,512 students and 211 teachers affected while Grand
Bahama had 24 educational facilities impacted with 7,034 students and 585 teachers affected. At
the time of this report and following the registration drive conducted by the Ministry of Education,
approximately 1,500 displaced students had been reassigned to alternative schools across the
islands of The Bahamas.

The widespread damage to educational facilities amounted to $72 million. Losses in the subsector
which comprises the estimated value of lost instruction time along with the value of tuition
refunds for students no longer returning for post-secondary level education totaled $6
million. The remaining costs included Additional costs incurred during the recovery efforts,
which amounted to $19.1 million. They include the removal of rubble, school furniture to
accommodate re-assigned students and teachers, special equipment to conduct classes,
fencing, security, school meals, payment of grants, security, psychosocial support to teachers
and staff, enrollment fees and costs associated with the enrollment drive conducted by the
Ministry of Education for displaced students. The estimated costs across the two islands were
equally distributed despite the student and teacher population on Abaco being significantly
smaller than that of Grand Bahama; an indication of the magnitude of the damage on Abaco.
Public sector institutions incurred the brunt of the costs across the affected islands with a total
estimated cost of $74 million. The limited data available on private sector schools across the
both islands contributed to the significantly smaller private sector cost.
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SUMMARY OF ROADS, AIRPORTS AND PORTS

The transport infrastructure, including roads, ports and airports was damaged on Abaco and Grand
Bahama. Structural damage was related to storm surge and high-speed winds and the most affected
infrastructures were located near the shore. The airports suffered high operational damage due to
flooding and roof failure due to high-speed winds, and seaports were impacted by waves, storm
surge, and wind.

The estimated transportation infrastructure damage is approximately $51 million for the whole
country, 53 percent of the damage took place on Grand Bahama, where 93 percent was sustained
at the Grand Bahama International Airport.

The losses are estimated considering the decrease in tourism and cargo in both Abaco and Grand
Bahama and its effects on the collection of port charges and services. The estimated economic
losses associated with the interruption of transportation services is $37 million. It is estimated that
44 percent of the losses will take place in 2019, 39.2 percent in 2020 and 16.8 percent in 2021.

Finally, the additional costs associated with the construction of temporary infrastructure and
removal of debris are $6.6 million.

SUMMARY OF TELECOMMUNICATIONS

The telecommunications sector suffered considerable damage to infrastructure because of
Hurricane Dorian. Gale force winds caused damage to above ground network elements, while
flooding caused unexpected damage to various types of ground level telecommunications
equipment. Total damage to the telecommunications sector was estimated at $42.1 million. Water
damage to electronic systems rendered many parts of the network inoperable during and after
the hurricane, whilst the high saline content of the floodwater caused corrosion to various types of
wiring and conductors. Due to the high flood levels, buried fiber optic cables and copper wires were
damaged to the point where they emerged from the ground to connect to above ground equipment.
Heavy winds also caused the more typical type of damage associated with hurricanes, seriously
damaging wireless infrastructure such as antennae, base transceiver stations and satellite dishes.

The losses are estimated at $54.4 million and the most significant losses occur on Abaco, where
services could not be provided to end users due to widespread destruction. Losses estimates were
projected until December 2021, as recovery is expected to take at least this time or even longer to
return to normal levels. An estimated loss of $13.7 million was made for the remainder of the year
2019; $16.3 million for the year 2020; and $24.4 million for the year 2021. Losses were primarily as
aresult of the absence of commercial power, the extended time needed for network restoration, and
the loss of clientele. On Abaco, where the effects of the hurricane were the hardest, it is expected
that there will be a long road to recovery of the services that require a wired telecommunications
network infrastructure.

Additional costs were estimated at approximately one million dollars, mainly reflecting the labor-
related costs required to perform repairs, as well as generator fuel burned in the absence of
commercial power.

SUMMARY OF POWER

Hurricane Dorian caused extensive damage to the power generation, transmission and distribution
systems on the islands of Abaco and Grand Bahama.
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Total damage in the power sector was estimated at $131.3 million, of which the largest line-items
were $80.4 million in damage to the transmission and distribution networks on Abaco and $21
million in damage to the flooded power generation plant on Grand Bahama.

Total losses were estimated at $68.9 million, reflecting the value of power that was not sold, both
because of damage to the transmission and distribution network and because of the reduction in
demand for electricity as a result of storm damage. Losses were estimated until December 2021 as
recovery is expected to take at least this time or even longer to return to normal levels. An estimated
loss of $22 million was made for the remainder of the year 2019; $40 million for the year 2020; and
$6.8 million for the year 2021.

Additional costs were estimated at $6.3 million, which mainly reflects extraordinary labor and
labor-support costs.

SUMMARY OF WATER AND SANITATION

Damage to facilities and assets associated with water and sanitation are estimated at $14.8 million.
The hurricane primarily affected water pumping systems, storage tanks, distribution system and its
related damage related to WSC assets that were destroyed in the event.

Losses are related to interruption of piped water service both residential and other economic
sectors, losses of volumes of water due to system leaks, sewerage and waste collection and
estimated at $36.6 million. The decrease in water demand during the recovery period due to the
decline in tourist numbers and commercial activity is considered a loss through the end of 2019
for an estimated period of 28 months on Abaco and six months on Grand Bahama as well as an
estimated of loss of demand from 7,339 severely damage houses on both Islands.

Additional costs such as additional labor and construction equipment, emergency power generation
and solid waste management is estimated at $2.3 million. These costs also referred to the expense
of managing cleaning activities, costs for disaster assessment and recovery teams deployed, and
payment to fulfill restoration work.

SUMMARY OF TOURISM

Hurricane Dorian impacted two major tourist destinations of The Bahamas and disrupted the
tourist flows for several days before and after the storm in the rest of the Lucayan Archipelago.
The hurricane also caused significant damage to tourism infrastructure on Abaco and in East End
of Grand Bahama; in some locations the damage was catastrophic. The total damage in the tourist
sector was $530 million. A large majority of the damage occurred on Abaco.

In this occasion the forecasted losses are less than the damage and amount to $325 million. They
are related to the disruption in the flow of tourists as result of the storm and a changed public
perception due to the damaged structures. Most of the losses will be accrued in the high season of
2019 and 2020, tapering off as the recovery is expected to gain momentum.

There were also additional costs for $15 million related to demolition, debris removal and salvaging
of sunken ships.
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SUMMARY OF FISHERIES AND AGRICULTURE

The impact of Hurricane Dorianin the fisheries and agriculture sector of Abaco and Grand Bahama
was significant. All the fishing processing facilities were affected, either by wind damage or storm
surge, with all the consequences of water damage. For the agricultural sector, several green houses
were decimated, and many perennial crops were damaged by wind and salt-water intrusion. A
poultry processing facility was also destroyed on Abaco.

The total damage in fisheries was $11 million including damage to vessels, processing facilities and
fishing gear. Considering the seasons for spiny lobster and stone crab, the losses in fisheries will be
$7.0 million and will represent a big fraction of the total losses. In agriculture the losses will be $2.0
million, considering perennial and annual crops, and for poultry, over $1.5 million. The total losses
for fisheries and agriculture are estimated at $10 million.

SUMMARY OF COMMERCE

The effect on the commerce sector was greater on Abaco than Grand Bahama due to the path of
the hurricane, as the eye of the storm passed through the commercial center of Marsh Harbour.
The structures that were made of concrete survived with less damage, while those made of lighter
materials fared much worse. The total damage was estimated at $77.5 million for the commerce
sector: $71.4 million on Abaco, and $6.2 million on Grand Bahama.

The losses to the sector are projected to occur over the expected length of recovery. On Grand
Bahama, the losses are expected to accrue over just four months, while on Abaco it is expected to
take a full three years. Due to the destruction of property and vital infrastructure, as well as the
evacuation of residents, commercial expenditure will fall to zero in the month of the disaster and
then gradually make its way back to pre-disaster levels as the recovery goes on. The total losses
estimated for the commerce sector are $65 million: $64.5 million on Abaco and $0.5 million on
Grand Bahama. Assessing over time, losses will be $22.1 million or 34 percent of the total in 2019,
$34.9 million or 54 percent in 2020, $7.2 million or 11 percent in 2021, and 0.8 million or 1 percent
in 2022.

The additional costs for this sector comprise debris removal and demolition. At the time of the
Assessment team’s site visit to Abaco, there was still an extensive amount of debris in Marsh
Harbour. Debris removal and demolition of damaged properties will be expensive and will take
additional time on Abaco. The total Additional costs for the commerce sector are estimated at $4.8
million: $3.8 million on Abaco and $1 million on Grand Bahama.

SUMMARY OF ENVIRONMENT

Although previous assessments in The Bahamas indicate that ecosystems in the country have
adapted over time to become resilient to tropical weather, the intensity and duration of Hurricane
Dorian still caused moderate to significant environmental effects. Wave action, storm surge and
high winds have produced partial to severe destruction to mangroves, coral reefs, seagrass beds
and forests on both Abaco and Grand Bahama. As a result, ecosystems were left in a critical state
and pre-existent vulnerabilities were exacerbated with an expected decrease in ecosystem services
provision in the short and medium term. These ecosystems are home to a wide variety of species of
flora and fauna and provide services that are essential to the development of the country.

Damage to mangroves, coral reefs, seagrass beds and protected areas account for around $7 million.
This damage is a product of impacts on coral reefs, seagrass beds, mangroves, beaches and on the
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infrastructure of protected zones. Due to the inherent difficulty of assigning a price tag to some
of these assets, the value reflected in this damage estimation is only based on a global average of
the cost of restoration projects. Numbers could go higher depending on factors such as equipment
availability, local workforce, planning and monitoring.

The impacts to natural resources are not only expected to cause changes in biodiversity,
disappearance of habitats, and displacement of species, but also affect Bahamians who depend
on healthy ecosystems to maintain their livelihoods and economies. For example, the damage
to seagrasses beds is likely to have short- to medium-term effects (2 to 4 years) on the services
they provide to fisheries, which makes the losses represent the most significant public costs. Since
ecosystems are crucial to the economy and society in The Bahamas, it is expected that the impacts
of the hurricane on their ecosystem services will result in losses of approximately $27 million.

Additional costs entail the costs of future environmental assessments, organic debris removal, fire
control measures and a significant private cost related to the oil spill on Grand Bahama. These costs
are estimated to be $102 million.

These estimates are based on a limited amount of information available at this time and on initial
assessments, long term impact studies will be further required. There are also environmental
elements that suffered damage (such as water resources) for which there is no economic
quantification due to the limited availability of information.
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DESCRIPTION OF EVENT

Hurricane Dorian was the first major hurricane of the 2019 Atlantic hurricane season. The National
Hurricane Centre (NHC) originally identified a tropical wave within a monsoon through over Guinea
and Senegal in western Africa. This system was disorganized for several days, and on 23 August
it consolidated, and thunderstorm activity increased. On 24 August the system was classified as
Tropical Depression Five because the system acquired enough organized convection. A deep ridge
imparted westward movement of the depression, steering it toward the Lesser Antilles. A small
cyclone developed a defined inner core with a 12-mile-wide eyelike feature. Therefore, the system
intensified into a tropical storm; it was assigned the name Dorian by the NHC. Rain bands gradually
wrapped more around Dorian on 25-26 August though convection remained inconsistent.

Dorian continued moving west and passed close to Barbados, bringing tropical storm-force winds
and heavy rain. On 27 August Dorian made landfall on the island of Saint Lucia as a tropical storm
and then entered to the Caribbean Sea. The storm underwent a center relocation further north,
to the west of Martinique, experiencing tropical storm force winds. Dorian took a more northerly
track than expected, passing to the east of Puerto Rico, and hit the US Virgin Islands. On 28 August
Dorian intensified into a Category 1 hurricane as it approached Saint Thomas in the US Virgin
Islands. On 29 August the system moved north and entered a more favorable environment and
it started to rapidly intensify, reaching Category 2 status on the first hours of 30 August. Rapid
intensification continued, and the storm eventually reached major hurricane status several hours
later, on the same day. The system continued strengthening, and on 31 August Dorian attained
Category 4 major hurricane status.

On 1 September, Dorian reached Category 5 intensity and made landfall at 16:40 UTC on Great
Abaco Island in the Bahamas, with one-minute sustained winds of 185 mph (280 km/h), wind gusts
over 220 mph (335 km/h), and central barometric pressure of 911 millibars (26.9 inHg). The storm’s
central pressure bottomed out at 9210 millibars (26.87 in Hg) within a few hours, as Dorian reached
its peak intensity during landfall as it passed through Marsh Harbour. Hurricane Dorian’s forward
speed decreased around this time, slowing to a westward crawl of 5 mph (8 km/h). At 02:00 UTC
on 2 September Dorian made landfall on Grand Bahama at near the same intensity. Afterward
Dorian’s forward speed slowed to just 1.2 mph (1.9 km/h), as the Bermuda High?® that was steering
the storm westward weakened. Later that day, the storm underwent an eyewall replacement cycle
to the north of Grand Bahama; the Bermuda High to the northeast of Dorian also collapsed, causing
Hurricane Dorian to stall just north of Grand Bahama. Around the same time, the combination of
the eyewall replacement cycle and upwelling of cold water caused Dorian to begin weakening, with
Dorian dropping to Category 4 status at 15:00 UTC. Due to the absence of steering currents,
Hurricane Dorian stalled north of Grand Bahama for about a day. Hurricane Dorian subsequently
weakened to a Category 2 storm on 3 September, before beginning to move north-westward at
15:00 UTC, parallel to the east coast of Florida, with Dorian’s wind field expanding during this time.

On 5 September, Dorian moved over the warm waters of The Gulf Stream and re-intensifying
into Category 3 hurricane off the coast of South Carolina. However, several hours later, Dorian
encountered high wind shear, causing the storm to weaken to a Category 2 hurricane, and later to
Category 1 intensity early on 6 September. At 12:35 UTC, Dorian made landfall in Cape Hatteras,
North CarolinaasaCategory 1 hurricane. Afterward, Dorianbegantotransitionintoanextratropical
cyclone as it quickly moved north-eastward, completing its transition on September 7. The storm

3 The Bermuda High pressure system sits over the Atlantic spring and summer. Acting as a block that hurricanes
cannot penetrate, the size and location of this system can determine where hurricanes go. A normal Bermuda
High often leads to hurricanes moving up the east cost of the US and out to sea (NASA, 2006).
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subsequently strengthened, due to baroclinic processes, generating Category 2 hurricane winds.
Several hours later, Dorian made landfall on Sambro Creek, Nova Scotia, as a Category 2-equivalent
extratropical storm, before making another landfall on the northern part of Newfoundland several
hours later. On 8 September, Dorian had moved into Labrador Sea, maintaining tropical storm
strength winds. On 10 September, Dorian’s extratropical remnant dissipated off the coast of

southern Greenland.

FIGURE 1. PATH OF HURRICANE DORIAN ACROSS THE ATLANTIC
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FIGURE 2. PATH OF HURRICANE DORIAN IN THE NORTHERN CARIBBEAN AND WESTERN ATLANTIC
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HURRICANE DORIAN IN THE BAHAMAS

The effects of Hurricane Dorian in The Bahamas were among the worst experienced for any
disaster in the country. Hurricane Dorian hit Abaco as a Category 5 hurricane on 1 September, and
aday later hit Grand Bahama at the same category. The hurricane then stalled over Grand Bahama
for another day, finally moving away from the island on 3 September.

On 31 August, as Hurricane Dorian intensified while approaching The Bahamas, voluntary
evacuations were issued on Abaco and Grand Bahama. In low-laying cays, government officials
urged residents to move inland. Boats rented by the government shuttled residents of outlying
fishing communities to MclLean’s Town on Grand Bahama. Most major resorts were forced to
close. Nine hurricane shelters were opened on Grand Bahama and fifteen shelters were opened
on Abaco. Airports on Abaco, Grand Bahama and Bimini were closed by 1 September. Government
workers were ordered to stay indoors once winds outside reached tropical storm force.

On 1 September the Bahamas Department of Meteorology published Alert #27, detailing the track
of the storm and the potential threat to the Bahamas and it said:

“...Extremely dangerous Hurricane Dorian is closing in on Abaco and Grand Bahama...
A hurricane warning remains in effect for portions of the northwest Bahamas which

includes: North Eleuthera, Abaco, Grand Bahama, Bimini, The Berry Islands and New
Providence.
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A hurricane warning means that hurricane conditions could affect the mentioned
islands within 36 hours a hurricane watch remains in effect for North Andros.

A hurricane watch means that hurricane conditions could affect the mentioned island
within 48 hours.

At 2 AM EDT, the center of Hurricane Dorian was located near Latitude 26.3 degrees
north and longitude 75.6 degrees west, about 85 miles northeast of Governor’s
Harbour, Eleuthera; 95 miles east of Marsh Harbour, Abaco; 135 miles northeast of
New Providence; and 147 miles southeast of East End, Grand Bahama.

Hurricane Dorian is moving toward the west at near 8 mph and a slower westward
motion is forecast for the next day or two, followed by a gradual turn toward the
northwest. On this track, the core of Dorian should be near or over Abaco and Grand
Bahama today.

Maximum sustained winds remain near 150 miles per hour with higher gusts. Dorian
is a strong Category 4 Hurricane on the Saffir-Simpson Hurricane wind scale. Some
fluctuations in the intensity are likely, but Dorian is expected to remain a powerful
hurricane during the next few days.

Hurricane force winds extend outward up to 30 miles from the center and tropical
storm force winds extended outward up to 105 miles from the center.

Currently, the feeder bands of hurricane Dorian producing showers over the islands of
Eleuthera, Cat Island Abaco, and should hurricane Dorian remain on the latest forecast
track through tonight, resident on Abaco will begin to experience tropical storm force
winds momentarily and hurricane force winds later this morning.

Meanwhile, residents in East Grand Bahama could begin to experience tropical storm
force winds at about 9 am and hurricane force winds at about 7 pm. Tropical storm
force winds are forecast to begin in West End, Grand Bahama at about 8 pm and
increase in strength through tonight. Tropical storm force winds are to be experienced
in New Providence around 9 am this morning. The eye of Dorian is forecast to pass
over Treasure Cay, Abaco at about later this morning or early this afternoon. Residents
in these areas should not be deceived by the lull in the winds as the eye passes but
remain indoors and prepare for the second phase of the hurricane.

Since Dorianis expected to slow down as it nears the northwest Bahamas, a prolonged
period of Life-Threatening storm surge accompanied by large and destructive waves
up to 15 feet above normal tide can be expected along the eastern and northern
shores of Eleuthera and Abaco today and the northern and southern of Grand Bahama
tonight through Tuesday.

Dorian is expected to produce rainfall amounts of 10 to 15 inches ever portions of
Abaco and Grand Bahama and 2 to 4 inches over the reminder of the northwest
Bahamas and the central Bahamas...”

On 1 September, the eye of Hurricane Dorian made landfall on the Abaco Islands with maximum
sustained winds of 185 mph (280 km/h), making it the strongest hurricane on record to affect The
Bahamas. The next day, the eye of Dorian moved over the eastern side of Grand Bahama and drifted
across the island. According to technical staff from different institutions and people interviewed
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during the field visits, storm surge provoked storm tide of 20 to 25 ft (6.1 to 7.6 m). Dorian also
dropped an estimated 3 ft (0.91 m) of rain over the Bahamas.

Basedonthesedescriptions,assessmentreportsfromdifferent government institutions responsible
for civil protection, emergency management entities, and the field assessment conducted by the
Assessment team between 30 September and 4 October, it has been concluded that the most
affected islands were Abaco and its cays and Grand Bahama. The main effects from Hurricane
Dorian to these islands are described below.

FIGURE 3. PATH OF HURRICANE DORIAN THROUGH ABACO ISLANDS AND GRAND BAHAMA

Source: Assessment team, 2019, using data provided by the United States National Oceanic
and Atmospheric Administration (NOAA)

ABACO ISLANDS

On September 1, Hurricane Dorian hit the island of Abaco as a Category 5. According to the
trajectory of the hurricane, the central and northern part of island were under the influence of
hurricane force winds. All these areas were severely affected not only by winds but also by storm
surge and flooding. The districts and towns affected were:

- Inthe northern part of South Abaco: Crossing Rocks.

- Central Abaco: Cherokee Sound, Ocean Point, Treasure Cay, Dundas Town, Little
Harbour, Marsh Harbour, Murphy Town, Sand Banks (Shanty Town), The Farm (Shanty
Town), Spring City, The Mudd (Shanty Town), The Pea (Shanty Town), Behring Point,
Bowen Sound, Cargill Creek, Man of War Sound.
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- North Abaco: Blackwood, Cedar Harbour, Cooper’s Town, Crown Haven, Fire Road,
Fox Town, Mount Hope, Wood Cay.

- Cays: Bridges Cay, Lynyard Cay, Sandy Cay, Channel Cay, Tilloo Cay, Lubbers Quarters
Cay, Elbow Cay, Sugar Loaf Cay, Man-O-War Cay, Scotland Cay, Great Guana Cay,
Treasure Cay, Pelican Cay, Green Turtle Cay, Crab Cay, Nunjack Cay, Ambergris Cay,
Powel Cay, Spanish Cay, Alians-Pensacola Cay.

FIGURE 4. AFFECTED AREAS ON ABACO ISLANDS BY WINDS AND FOOD

Source: Assessment team, 2019, using data provided by the United States National Oceanic and Atmospheric Administration (NOAA)

and Bahamas National Geographic Information System Centre

Marsh Harbour was severely affected by Dorian, most of the infrastructure was damaged and
observable comparing the satellite images before and after the event below.
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FIGURE 5. AFFECTED AREAS MARSH HARBOUR

a- Digital Globe Image: July 13,2019

Source: Google Earth a) Maxar Technologies, 2019; b) Airbus, 2019

Informal communities in the area were mostly destroyed due to the type of vulnerable housing
infrastructure. One of the most affected sites was the area named "the Mudd”, which was a
community located in the eastern site of Marsh Harbour, mostly inhabited by Haitian migrants.
Figure 6 shows satellite images before and after the event.
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FIGURE 6. AFFECTED AREASTHE MUDD - MARSH HARBOUR

a- Digital Globe Image: October 24,2018

Source: Google Earth a) Maxar Technologies, 2018; b) Airbus, 2019

In North Abaco another vulnerable community located in the western side of Treasure Cay, named
Sand Banks, was also destroyed.
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FIGURE 7. AFFECTED AREAS SAND BANKS - NORTHABACO

a- Digital Globe Image: January 28,2019 b- Airbus Image: September 4, 2019

Source: Google Earth a) Maxar Technologies, 2019; b) Airbus, 2019

Hurricane Dorian impacted the cays along the eastern side of Abaco, the images below present
some examples of the areas that were severely affected by the hurricane.
FIGURE 8. AFFECTED AREAS CAYS ALONG EASTERN ABACO

Man-0O-War Cay
Digital Globe Image: July 13,2019 Airbus Image: September 4, 2019

Source: Google Earth a) Maxar Technologies, 2019; b) Airbus, 2019
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FIGURE 9. AFFECTED AREAS GREAT GUANA CAY

Airbus Image: July 13,2019

Source: Google Earth a) Maxar Technologies, 2019; b) Airbus, 2019

GRAND BAHAMA

On 2 September, the eye of Dorian moved over the eastern site of Grand Bahama and drifted
across the island as a Category 5. The hurricane then stalled over Grand Bahama for another day,
finally pulling away from the island on 3 September.

According to the descriptions of the Department of Meteorologist staff interviewed during the
field mission, storm surge and flooding were the events provoked by Hurricane Dorian that caused
considerable damages, especially on the eastern side of the island. They described that the flooding
on Grand Bahama began from the north and northeast and moved toward the south of the island,
this phenomenon was due to the trajectory of the hurricane and the period that Dorian remained
in the northern part of The Bahamas in the open ocean.

In Freeport the most affected areas were located on the north side of the city. Additionally, based
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on available geo-information, flooding areas could be identified in the northwestern side of the
island around the airport. It is important to mention that according to the analysis done by the staff
of the Port Authority of Grand Bahama, the topographic characteristics of the surrounding areas
prevented increased flooding across the city.

As mentioned, the eastern part of Grand Bahama was the most affected area, with housing damage
observed between Free Town and Deep-Water Cay including: Free Town, High Rock, Pelican Point,
McLeans Town, Deep Water Cay and Sweeting’s Cay. In West Grand Bahama district, the impact
was not as severe, but the areas that were under the hurricane force winds and storm force winds
included: West End, Bootle Bay, Bahama Beach, Holmes Rock, Sea Grape, Queens Cove, Eight Mile
Rock and Pinders Points. It is important to mention that the effects of Hurricane Dorian not only
impacted settlements, but forest areas were destroyed as well, particularly in the eastern side.
Figure 10 shows the track of the hurricane and the flooded areas across Grand Bahama.

FIGURE 10. AFFECTED AREAS ON GRAND BAHAMA ISLAND BY WINDS AND FOOD

Laguna
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Source: Assessment team, 2019, using data provided by the United States National Oceanic and Atmospheric

Administration (NOAA) and Bahamas National Geographic Information System Centre

Towns located onthe eastern part of Grand Bahamawere severely damaged. In the following figures
the level of damage can be understood based on satellite images that have been taken before and
after the event.
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FIGURE 11. AFFECTED AREAS GRAND BAHAMA EASTERN SIDE OF THE ISLAND

Freetown
a- Airbus Image: August 14, 2019 b- Digital Globe Image: September 6, 2019

Source: Google Earth a) Maxar Technologies, 2019; b) Airbus, 2019

FIGURE 12. AFFECTED AREAS GRAND BAHAMA EASTERN SIDE OF THE ISLAND (2)

Mcleans Town
Digital Globe / Airbus Image: June 6, 2019 / November 22,2016

Source: Google Earth a) Maxar Technologies, 2019 / Airbus, 2016; b) Airbus, 2019
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FIGURE 13. AFFECTED AREAS GRAND BAHAMA EASTERN SIDE OF THE ISLAND (3)

Sweeting’s Cay
Airbus Image: July 13,2019

Source: Google Earth a) Airbus, 2019; b) Airbus, 2019

WEATHER-RELATED EVENTS IN THE BAHAMAS

Historically, numerous hurricanes have hit The Bahamas, since 1990 the country was affected by
several tropical storms and at least 28 hurricanes (Table 2). Since 2015 the Bahamas has suffered
yearly impacts of severe hurricanes that impacted the archipelago, causing damages, losses and
Additional costs to different islands. They were Hurricane Joaquin in 2015, Hurricane Matthew
in 2016, Hurricane Irmain 2017 (Hurricanes José and Maria also passed through the Bahamas on
2017 causing relatively minor damages) and Category 5 Hurricane Dorian in 2019.
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TABLE 2. TROPICAL STORMS AND HURRICANES IN THE BAHAMAS (1990 - 2019)

Year Event Year Event

Hurricane Katrina

1990 Hurricane Klaus 2005 Hurricane Rita
Hurricane Wilma
1991 Tropical storm Fabian 2007 Hurricane Noel
Hurricane Hanna
1992 Hurricane Andrew 2008 Hurricane lke
Tropical storm Fay
1995 Hurricane Erin 2011 Hurricane Irene
1996 Hurricane B.e'rtha 2012 Hurricane Sandy
Hurricane Lili

Hurricane Georges .
1998 ) 2014 Hurricane Arthur
Hurricane Inez

Hurricane Dennis

Hurricane Floyd Hurricane Joaquin
1999 ) 2015 )

Tropical storm Harvey Hurricane Kate

Tropical storm Irene

Tropical storm Bonnie
2001 Hurricane Michelle 2016 Hurricane Hermine
Hurricane Matthew

. Hurricane Irma

Hurricane Frances . .
2004 . 2017 Hurricane Maria
Hurricane Jeanne .
Hurricane Jose

2019 Hurricane Dorian

Source: Assessment team, 2019, based on information from the National Hurricane Centre

Hurricane Joaquin affected The Bahamas from 30 September to 2 October 2015. It reached
category 4 for an extended period on Crooked Island and southern Long Island, causing severe
damage, as well as to Acklins, Rum Cay, and San Salvador. According to the United States National
Oceanic and Atmospheric Administration (NOAA), Joaquin was the strongest Atlantic hurricane
known to have affected The Bahamas since 1866. It was a large hurricane in terms of the area
covered, with outward hurricane force winds extending 50 miles (80 km) from the center, and
tropical storm force winds reaching as far as 185 miles (295 km). Approximately 5,028 inhabitants
of the central and southern Bahamas were affected, mainly on Long Island, the most populated of
the islands along Joaquin’s path.

Hurricane Matthew moved across The Bahamas from 5 to 7 October 2016, as a Category 3 and
Category 4 hurricane. Hurricane force winds extended outward up to 45 miles (72 km) from
the center. According to NOAA, Hurricane Matthew was the deadliest Atlantic hurricane since
Hurricane Stan in 2005. Unlike Hurricane Joaquin, Hurricane Matthew’s arrival in The Bahamas
had been forecast with extensive lead-time, allowing for the population to prepare. Post-disaster
assessment showed that approximately 8,231 people in The Bahamas were affected directly by
the hurricane. This hurricane was particularly damaging to the country as it affected the major
population centers of New Providence and Grand Bahama. North Andros and the Berry Islands
were also strongly affected by the storm. The settlements of Lowe Sound on Andros and West End
on Grand Bahama were among the hardest hit, having experienced very high storm surge. The main
impact was suffered by the Housing sector.

Hurricane Irma entered The Bahamas as Category 5 storm on 7 September, with sustained winds
of 175 miles per hour. The center of Irma passed over Little Inagua on 8 September and continued



ASSESSMENT OF THE EFFECTS I 39

moving northwest, passing about 30 miles south of Salina Point and Acklins as Category 5. Irma
weakened slightly to a Category 4 storm before its center passed over Ragged Island on Friday
8 September. The most affected islands were Acklins, Inagua (Great Inagua) and Ragged Island,
located in the southeastern part of The Bahamas, as well as Bimini and Grand Bahama in the north.
The effects of Hurricane Irma on the population of the Bahamas were moderate. According to the
reports prepared by the government entities responsible for emergency, no fatalities or serious
injuries were reported. The greatest damage which directly affected the population of the islands
occurred in the Housing sector.

For the three events, in which damage and losses assessments were conducted, Figure 14 shows
a summary of the results to each hurricane based on 2017 prices. Hurricane Matthew was the
storm that provoked the highest impact to The Bahamas in comparison to the other two. Related to
damage, Hurricane Matthew cost the country more than three times as much as Joaquin and more
than ten times as Hurricane Irma. The estimated losses show that Hurricane Matthew cost almost
two times as much as Irma and fifteen times as much as Joaquin. The additional costs caused by
Matthew represents ten times as much as Joaquin and five times as much as Irma.

FIGURE 14. EFFECTS OF HURRICANES JOAQUIN, MATTHEW AND IRMA
($million)
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AFFECTED POPULATION

INTRODUCTION

This section presents an overview of the effects of Hurricane Dorian on the population of The
Bahamas with an emphasis on the description and quantification of the affected population. The
affected population consists of*:

- Primary affected population: People affected directly by the disaster, that is, those who
died, were injured or became ill, were disabled (primary trauma victims), were displaced
and living in shelters, or suffered material losses as a direct and immediate consequence
of the disaster.

- Secondary affected population: People who suffered indirect or secondary effects of
the disaster, including deficiencies in the provision of public services, trade, employment,
or education, as well as isolation.

Overall, the effects of Hurricane Dorian on the population of The Bahamas were considerable, most
notably on Abaco and Grand Bahama, located in the northern part of the country. Based on official
reports from government entities responsible for emergency coordination and management, there
were 67 confirmed deaths and 282 people still missing, as of 18 October 2019. The number of
related injuries recorded by the health authorities was over 200 a week after the passage of the
hurricane. The greatest damage occurred in the housing sector as a result of destructive winds,
storm surge and the impact from falling trees and flying debris. The Assessment team estimates
that approximately 29,472 persons (40 percent of the total combined population of Abaco and
Grand Bahama) experienced damage to their homes and assets. Additionally, the quality of life of
the population temporarily decreased due to disruptions in telecommunications, electricity and
water. Like most Caribbean countries, The Bahamas is relatively small, thus a hurricane of this
magnitude will have national implications. The population working in the tourism and commercial
sectors were significantly affected, while disruption in the school system affected students and
teachers throughout the impacted islands. Subsequent sections analyze these factors in depth.

The baseline information in this section was obtained from the 2010 Census of Population and
Housing of the Commonwealth of Bahamas as well as information collected through interviews and
field visits by the Assessment team. Supplemental information was also sourced from the National
Emergency Management Agency (NEMA), the Ministry of Social Services and various assessment
and situational reports from the Caribbean Disaster Emergency Management Agency (CDEMA),
the United Nations Office for the Coordination of Humanitarian Affairs (OCHA) and the Pan
American Health Organization (PAHO). Reports from the Bahamas Red Cross and UKAid were
also used to give a snapshot of some of the relief distribution that was targeted to the people mostly
affected by the hurricane.

AFFECTED ISLANDS

The effects of Hurricane Dorian were primarily felt on Abaco and Grand Bahama. Based on 2019
population projections, these islands comprise about 73,673 inhabitants, with Grand Bahama

4 Economic Commission for Latin America and the Caribbean (ECLAC). (2014). Handbook for Disaster Assessment
LC/L.3691 2013-817. United Nations, Santiago, Chile
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being the second most populated island in The Bahamas after New Providence, and Abaco being
the third. Not all the population of these islands were directly affected by the hurricane, as its
intensity varied among settlements. Based on the reports published by the entities responsible for
emergency management and the visits made during the field mission by the Assessment team, the
mainly affected settlements due to damaged houses and other assets are:

ABACO

- North Abaco: Blackwood, Cedar Harbour, Cooper’s Town, Crown Haven, Fire Road,
Fox Town, Mount Hope, Wood Cay

- Central Abaco: Cherokee Sound, Ocean Point, Treasure Cay, Dundas Town, Little
Harbour, Marsh Harbour, Murphy Town, Sand Banks, The Farm, Spring City, The Mudd,
The Pea, Behring Point, Bowen Sound, Cargill Creek, Man of War Sound.

- South Abaco: Crossing Rocks

- Cays: Bridges Cay, Lynyard Cay, Sandy Cay, Channel Cay, Tilloo Cay, Lubbers Quarters
Cay, Elbow Cay, Sugar Loaf Cay, Man- O- War Cay, Scotland Cay, Great Guana Cay,
Treasure Cay, Pelican Cay, Green Turtle Cay, crab Cay, Nunjack Cay, Ambergris Cay,
Powel Cay, Spanish Cay, Alians-Pensacola Cay

GRAND BAHAMA

- East Grand Bahama (Freetown, High Rock, Pelican Point, McClean’s Town, Deep Water
Cay and Sweeting’s Cay)

- West Grand Bahama (West End, Bootle Bay, Bahama Beach, Holmes Rock, Freeport,
Sea Grape, Queens Cove, Eight Mile Rock and Pinders Point)

DEMOGRAPHICS

The demographic profile of the two islands under analysis allows estimating the relative extent of
the effects and the population that was potentially affected by Hurricane Dorian. According to
the 2019 population projections done by the Department of Statistics, Abaco and Grand Bahama
have approximately 73,673 inhabitants.> An examination of density by island indicates that Grand
Bahama has the third highest population density at 106 people per square mile in an area of 530
square miles, while Abaco has a population density of 27 people per square miles in an area of 649
square miles.

According to the projection of the Department of Statistics, the 2019 figure for total population of
Grand Bahama was 56,260, of which 48.7 percent are men and 51.3 percent are women, while it is
the opposite on Abacowith more men (51.7 percent) thanwomen (48.3 percent). The total population
projection for Abacowas 17,413. It was noted that between 2010 and 2019 the population of Abaco
increased 1.1 percent while the population of Grand Bahama expanded by 8.7 percent.

5 According to 2010 Census of Population and Housing, those islands represented about 19.5 percent of the
country’s population. The population distribution among these islands, in relation to the national total, is 4.9
percent on Abaco, and 14.6 percent on Grand Bahama.
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With regards to the age structure of Abaco and Grand Bahama, both islands have very similar
percentages of working age population (15 - 64 years), children (those under 15 years) and the
elderly (persons over 64 years). Table 3 below provides a snapshot of the baseline demographics
for the affected islands.

TABLE 3. DEMOGRAPHICS OF THE AFFECTED ISLANDS

Demographic Abaco Grand Bahama
Total Population 17,413 56,260
Female (percentage) 48.3 51.3
Male (percentage) 51.7 48.7
Density (persons per square mile) 27 106

Distribution by age (percentage)

Under 15 years 27.2 27.1
15-64 years 66.8 66.9
+ 65 years 6.1 6.0

Source: The Bahamas 2010 Census of Population and Housing and 2019 Population Estimates for Abaco and Grand Bahama

The 2010 Census Disability Report indicated that about 2.9 percent of Bahamians have some
form of disability, with the most common form being a lack of mobility, followed by blindness and
mental disorders. On Abaco, 2.6 percent of the population have indicated some form of disability,
while Grand Bahama registered 3.0 percent. On these islands, the number of males outnumbered
afflicted females, accounting for 53 percent of the total population with some form of disability on
Abaco, and 52 percent on Grand Bahama.

It should be noted that according to the 2010 Census, 17.3 percent of the population of The
Bahamas are citizens of another country, which is an increase of 4.6 percent from 2000 when the
non-Bahamian population represented 12.7 percent of the total population. Most non-Bahamians
come from Haiti (64.4 percent), Jamaica (9.2 percent) and the United States of America (7.2 percent).
Both affected islands had most non-Bahamians from Haiti, followed by the United States of America
and Jamaica. On Grand Bahama, there were 2,696 persons of Haitian nationality, 925 persons from
the United States of America and 575 from Jamaica. On Abaco, the Haitian population accounted
for 4,486 persons of the total population, with 331 persons from The United States of America and
119 persons from Jamaica.

PRIMARY AFFECTED POPULATION
DEATHS

Based on the information by the Royal Bahamas Police Force (RBPF) there are 67 confirmed
deaths® (56 on Abaco and 11 on Grand Bahama) as of 29 October 2019. Victim recovery and
fatality management operations are still ongoing. The RPBF along with the Ministry of Health
Medical Examiner’s Office, are leading these efforts, and have been working with The United States
Agency for International Development (USAID), who deployed a Disaster Assistance Response
Team (DART) at the request of The Bahamas Government. This team included 57 search and
rescue members and four canines. There has also been the deployment of defense force personnel

6 During the field mission, the Assessment team asked for disaggregated information (by sex and age) on the dead
people. At the time of writing this report this information was not received.
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from Jamaica (120 officers) and Trinidad and Tobago (100 officers) to assist in the search and
recovery efforts. The Assessment team was informed that rescue efforts have been faced with
unprecedented logistical challenges in trying to access hard-to-reach areas like The Mudd and
Pigeon Pea near Abaco’s Marsh Harbour that experienced widespread destruction. These blighted
areas are made up of informal settlements with a large population of transient and undocumented
Haitians that may not have been accounted for in the official death count.

MISSING PERSONS

Another dynamic of the affected population is the people that have been reported as missing. The
Assessment team was informed by several government officials that the death count could increase
after taking into consideration those who have been reported as missing. The Department of Social
Services and NEMA established a national phone hotline as well as the Missing Persons Help
Desk across New Providence and the impacted islands for persons to report relatives, neighbors
and friends who were missing. An official registry of missing persons was then developed after all
information was cross referenced with those who were registered in shelters. Each week after the
hurricane, NEMA would provide updates on the number of missing persons and encourage people
to continue to call the Missing Persons Help Desk to update on those who were missing or found.
While this system resulted in over 876 persons being found and may continue to change as the list
of missing persons is cross-checked against shelter lists and other records of displaced individuals,
there are still around 282 persons’ still unaccounted for based on official figures from the RBPF.2

As is possible in an event of this magnitude in the Caribbean, it should be noted that there may also
be some underreporting as the Assessment team was informed that many people left The Bahamas
to go to other countries, as well as the large number of undocumented migrants that may not
have come forward to report missing relatives for fear of repercussions for their irregular status.
According to the Ministry of Security, the official missing persons list is the responsibility of the
police, as they work with a coroner who must be involved in the process to declare someone dead.’
Inter-institutional coordination and data sharing as well as the standardization of the registration,
is therefore highly encouraged especially when dealing with something as emotionally sensitive as
missing persons and deaths after such an event.

INJURED PERSONS

The number of injuries as a result of the hurricane is still being determined, however the Assessment
team was informed that there were at least 265 persons on Abaco and about 28 on Grand Bahama
that were treated for injuries between 2-11 September after Hurricane Dorian.’® During that
period the Rand Memorial Hospital on Grand Bahama had about 27 patients and it can be assumed
that health services would have been rendered to patients who evacuated to New Providence as
well. Main pathologies included skin infections, exacerbated chronic conditions, dehydration, minor
trauma, puncture wounds and lacerations, and many in need of mental and psychosocial support.

7 During the field mission, the Assessment team asked for disaggregated information (by sex and age) on the missing
people. At the time of writing this report this information was not received.

8 Information based on NEMA Hurricane Dorian Daily Brief, Friday 18 October 2019. See: www.bahamas.gov.bs/
nema/dailyupdates for the number of people found and information from the Royal Bahamas Police Force on the
number of people still missing.

9 The Missing Persons’ Help Desk has since been officially transferred to the Missing Persons’ Unit located at the
Central Detective Unit under the Royal Bahamas Police Force.

10 Information received from PAHO Country Office Report on Patients from Abaco and Grand Bahama after
Hurricane Dorian.
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Even though there have been no reports of disease outbreaks to date, there could be a significant
risk of water and vector-borne diseases as a result of deteriorated sanitary conditions and a lack
of access to safe water in the affected communities. There have already been reports of increased
infestations of rodents and mosquitoes which may be exacerbated as there is still a lot of standing
water and debris to be cleared, which can increase the likelihood of rodent-borne leptospirosis
and vector-borne diseases such as Dengue, Zika and Malaria®. While it normally takes three to six
months to see a full-blown infestation, the Department of Environmental Health Services has been
proactive in having an expert in rodent control visit the affected islands to assist in this area to avoid
such an infestation.

Other environmental conditions that continue to be serious concerns for the population are
the smells from animal carcasses and cadavers under the rubble on Abaco and Grand Bahama.
Residents were advised to avoid drinking or consuming ground water following the passage of
the hurricane since it has the potential to be contaminated with infectious bacteria, chemicals and
other pollutants. There has also been a concern about the potential risk of diseases like cholera and
gastrointestinalillnesses brought on by the combination of stagnant floodwater, contamination from
sewage, and lack of access to safe water. Public Health announcements on proper waste disposal,
hand washing, and prevention notices were advertised in both English and Creole. In early October,
IsraAlD donated water purification equipment to provide residents of the impacted islands with
potable drinking water.

EVACUATED PERSONS
On 30 August, NEMA instituted emergency evacuation orders for the following settlements:

- Abaco: Elbow Cay, Green Turtle Cay, Man-O-War Cay, Great Guana Cay, Grand Cay,
Lubbers Quarters, Tilloo Cay.

- Grand Bahama: East Grand Bahama (Sweeting’s Cay, Water Cay, Gold Rock Creek
North & South, Freetown, Pelican Point, McClean’s Town, Grand Cay, Deep Water Cay,
Queen’s Cove), West Grand Bahama (West End, Bootle Bay, Bahama Beach).

NEMA also issued advisories to other settlements to be alert and move inland on Grand Bahama:

- East Grand Bahama: Gambler Point, Bevan’'s Town, High Rock, Smith’s Point, Mather
Town

- West Grand Bahama: Deadman’s Reef, Holmes Rock, Seagrape, Jones Town, Russell
Town, Martin Town, Pine Dale, Hanna Hill.

The Government advertised that flights from Abaco and Grand Bahama would be increased to
facilitate those who wanted to leave the islands before the hurricane. The Prime Minister had a
press conference on 31 August and made a final plea to citizens to adhere to the evacuation orders,
as many people opted to stay and ride out the storm. Government registered shelters on Abaco,
Grand Bahama and New Providence were open to assist those who chose to stay during the
hurricane, however the Assessment team did not receive information on the number of persons
who voluntarily evacuated before the hurricane or stayed in shelters.

11 Information based on PAHO Country Office Situation Report No.10.
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After the passage of Hurricane Dorian, NEMA provided evacuation flights at no cost to residents
of Abaco and Grand Bahama to get to New Providence, with priority given to women, children
and persons with disabilities. Additional support was also given by private and military air and sea
transporttofacilitate the evacuation of persons. The Assessment teamwas informed that the Grand
Memorial Hospital on Grand Bahama made evacuation provisions for special needs individuals, as
well as PAHO who facilitated a medivac of patients from Abaco to the Princess Margaret Hospital
in New Providence. Additionally, others used private means of transport to evacuate to Eleuthera
and the United States of America. While the Department of Social Services is still in the process
of registering evacuees, there were 4,861 persons registered as of 18 October?. Based on
information received by the Assessment team, the cost of a direct one-way flight with Bahamas Air
from Abaco and Grand Bahama to New Providence averages about $100, which would mean that
the government would have absorbed at least $486,100 in evacuation costs.

DISPLACED POPULATION LIVING IN SHELTERS

The damage and destruction of homes caused by Hurricane Dorian on Abaco and Grand Bahama
created a massive need for shelter, for those that remained on the impacted islands as well as those
who evacuated to New Providence. NEMA activated several shelters: 29 in New Providence, 18
on Grand Bahama and 13 on Abaco.™® While a lot of people chose not to go to the shelters before
the hurricane, officials responsible for emergency coordination and management informed the
Assessment team that some persons who evacuated from Abaco and Grand Bahama came to
shelters in New Providence.

As seen in Table 4, based on information that was available for the period 8 to 30 September,
the number of displaced persons residing in shelters in New Providence exceeded 1,000 which
was near or above the recommended capacity. According to the shelter manager for the Fox Hill
Community Center, the Haitian population mainly from Abaco comprised about 85 percent of the
of the displaced persons staying at that shelter. She also mentioned that the daily operation cost
averaged about $1,000 without taking into consideration the cost of utilities such as electricity
and water. It should be noted that these figures show a conservative estimate of the number of
displaced persons from Abaco and Grand Bahama as official shelter registries are still in the
process of being compiled, as well as there have been reports of persons residing in alternative
accommodations including staying with relatives and friends, renting apartments, or staying in
hotels and condominiums supported by private actors.

12 Information based on NEMA Hurricane Dorian Daily Brief, Friday 18 October 2019. See: www.bahamas.gov.bs/
nema/dailyupdates
13 Information based on NEMA's website and social media page.
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TABLE 4. NEW PROVIDENCE: POPULATION IN SHELTERS

Shelter Estimated Number of People
8 9 10 11 12 13 14 15 17 19 21 23 30

Sept | Sept | Sept| Sept| Sept| Sept | Sept| Sept| Sept | Sept| Sept| Sept | Sept
All Saints Anglican Auditorium - - - - - - - 69 63 19 94 94 87
Bahamas Academy Gym - - 226 191 191 193 | 198| 198 | 195| 192| 192 | 196| 161
Calvary Baptist Church 91 95 85 96 96 86 80 79 80 80 80 80 84
(Haitian)
Enoch Backford Shelter - - - 36 36 78 60 DEACTIVATED
Fox Hill CommunityCentre | 200 | 202| 239| 236| 23| 240| 13| 135| 137] 141] 13| 185] 127
Grant's Town Seventh-Day - 29 DEACTIVATED
Adventist Church
Pilgrim Baptist Church 95 70 64 63 63 69 69 68 64 64 68 | 105 58
Sir Kendal G. L. Isaacs 520 | 422 | 1357 | 1062 | 1062 | 1078 | 1068 | 1064 | 1064 | 1056 | 845 | 845 | 821
Gymnasium
Sir Kendal G. L. Isaacs -] 150| 150| 150 | 150 | 130| 120| 120| 120 | 120| 122| 122 122
Gymnasium (Tent A)
Sir Kendal G. L. Isaacs —~| 144 144 145] 145| 146 | 146| 146 | 146| 146 83 83 87
Gymnasium (Tent B)
Sir Kendal G. L. Isaacs - - - - - 0 0 0 0 0 0 0 0
Gymnasium (Tent C)
The Salvation Army 25 27 27 27 27 27 27 27 26 DEACTIVATED
TOTAL 931 | 1139 | 2292 | 2006 | 2006 | 2047 | 1902 | 1906 | 1895 | 1818 ‘ 1618 ‘ 1660‘ 1547

Source: Shelter Status Reports based on data from PDC, CDEMA, NEMA & BNGIS

Note: Information was not disaggregated by sex, age or nationality to reflect the differential effects of the hurricane

on each segment of the population.

-- Information unavailable

As shelter occupancy increased, so did needs for water, sanitation and hygiene (WASH) supplies,
health staff, medical supplies and protection interventions. The Department of Environment
Health Services continuously evaluated the shelters to ensure environmental health and food
safety standards were being met. Shelters were secured by the RBPF, and the Bahamas Red Cross
Society assisted with managing the shelters. Meals were provided principally by the World Food
Programme, Salvation Army, the Bahamas Red Cross Society, World Central Kitchen, Samaritan’s
Purse and various other local and international NGOs and private institutions. The Assessment
team was informed that some shelters distributed wristbands for residents of the shelter and for
non-residents (those who stayed with friends or family), so that the non-residents were still able
to still access meals and clothing, to ease up the burden of additional needs in private homes that
accommodated displaced persons.

As most of the displaced persons accessing shelters went to New Providence, the estimate in
shelters on Grand Bahama and Abaco were comparatively less (see Table 5 and Table 6). The
Assessment team was informed that 45 children from the Grand Bahama Children's Home were
evacuated to New Providence where The Ranfurly Home for Children took in 21 children, the
Nazareth Center and the Children’s Emergency Hostel took in 9 and 15 children respectively. It
was also reported that there were 44 displaced persons residing in a privately managed shelter
called Camp Symonette in Eleuthera.
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TABLE 5. GRAND BAHAMA: POPULATION IN SHELTERS

Shelter Estimated Number of People

5 Sept 12 Sept 21 Sept 23 Sept
Bethel Deliverance Center * 116 - DEACTIVATED
Christ the King - DEACTIVATED
Church of the Ascension - 15 21 28
Grand Lucayan Resort * 800 -- DEACTIVATED
St. Georges Sr. (Gymnasium only) - 12 47 47
Total 916 27 68 75

Source: Shelter Status Reports based on data from PDC, CDEMA, NEMA & BNGIS

Note: Information was not disaggregated by sex, age or nationality to reflect the differential effects of the hurricane

on each segment of the population.
-- Information unavailable

*Temporary Shelter

TABLE 6. ABACO: POPULATION IN SHELTERS

Shelter Estimated Number of People

2 Sept 4 Sept 5 Sept 6 Sept
Abaco High School - - -- 800
Amy Roberts Primary School 35 489 --
Central Abaco Primary School* -- 600 40 --
Faith Walk Church of God Community Center -- -- 100 --
Fox Town Primary (Pre-School) -- -- 60 --
Grand Cay All Age School (Pre-School) - 30 -- -
Grand Cay All Age (Upper-School) - 100 -- -
Guana Cay All Age School - - 30 -
Marsh Harbour Government Complex** - - 1000 -
Marsh Harbour Healthcare Center™ 500 - 1000 -
Sandy Point Community Center -- -- 300 --
Total 500 765 3,019 600

Source: Shelter Status Reports based on data from PDC, CDEMA, NEMA & BNGIS

Note: Information was not disaggregated by sex, age or nationality to reflect the differential effects of the hurricane

on each segment of the population.
-- Information unavailable
* A Special Needs Shelter that was used as a temporary shelter after the hurricane

** Temporary Shelter

Most shelters on Abaco were deactivated within a couple of days, as most people left the island.
The Assessment team was informed that the Bahamas Government Complex in Marsh Harbour
was used as a temporary shelter as several shelters were compromised during the hurricane and
persons came to the building for safety during the storm.
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POPULATION WHO SUFFERED DAMAGE OR DESTRUCTION TO THEIR HOMES

The primary affected population also includes individuals or families who suffered damage or
destruction of their homes. The Assessment team confirmed that on both Abaco and Grand
Bahama, most of the damage was to frames, walls, roofs, doors, and windows as well as furnishings,
appliances, and other equipment. An estimated 6,331 houses on Abaco suffered some type of
effects whichincludes 27.6 percent that had catastrophic damage and 46.6 percent with significant
structural damage, while 2,879 houses were affected (8.0 percent with catastrophic damage and
8.5 percent with significant structural damage) on Grand Bahama. Given that the average household
size on Abaco and Grand Bahama is estimated at 3.2 persons per household- approximately 29,472
persons would have suffered some type of damage or destruction to their homes and assets (Table
7). In the case of the informal settlements in both affected islands, the Assessment team reported
catastrophic failure in 100 percent of the houses.

TABLE 7. AFFECTED POPULATION WITH DAMAGE TO HOMES

Island Damaged houses Affected population
Abaco 6,331 20,259
Grand Bahama 2,879 9213
TOTAL 9,210 29472

Source: Assessment team, 2019

At the time of this assessment, the Department of Social Services was in the process of evaluating
the needs of displaced people still at the shelters to assist them in the identification of appropriate
medium- and long-term housing solutions. As of 28 October, there were still 777 displaced persons
staying in five shelters in New Providence'* and a Shelter and Housing Plan has been developed
to assist in the relocation of evacuees to return to Abaco and Grand Bahama. The new Ministry
of Disaster Preparedness, Management and Reconstruction has also announced that a protocol is
being determined for the relocation of individuals back to Abaco, and is in the process of deploying
100 RV trailers as temporary housing for 300 government personnel who will be a part of the
rebuilding and recovery efforts on the island. Sixty RV trailers will be placed at the primary school,
and 40 at the high schoolin Marsh Harbour, and assigned to various government agencies, including
15 to the Ministry of Health, eight to airports, 20 to security forces, six for Ministry of Works, and
one as a workspace for senior government officials.*> According to the Ministry of Finance the cost
of the RV trailers are around $1,934,359. A land site next to the Spring City subdivision on Abaco
is also being prepared to create a Family Relief Centre, which will serve as temporary housing
accommodations for families affected by the hurricane. The Family Relief Centre will comprise of
250 dome structures that each can accommodate four to five people, and will include plumbing,
drainage, a sewer system and electricity. The estimated cost for this facility is $6.4 million.

In terms of psychosocial support, the Assessment team was informed that there were various
initiatives to help communities cope with and adapt to the impacts of the disaster. In the first week
after the hurricane, a roster of volunteers who were trained in counseling by the Bahamas Red
Cross Society were utilized to provide support to affected people who had been evacuated to New
Providence. These services were coordinated by the Bahamas Psychological Association and the

14 Information based on NEMA Hurricane Dorian Daily Brief, Monday 28 October 2019. See: www.bahamas.gov.bs/
nema/dailyupdates

15 Informationreceived from NEMA broadcast updates on social media. See https://www.facebook.com/NEMA242/
photos/a.1662093044060169/2460012187601580/?type=3&theater
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Ministry of Health and involved counseling, psychoeducation on coping, normative treatment, and
referrals to other facilities to treat with health or mental health issues. As of the 13 of October, this
service reached a total of 782 people (227 males, 455 females, 79 children, and 21 adolescents)*®.
On Grand Bahama, a team of 40 counselors called Team Restoration provided services throughout
the island to assess the mental health of residents. In addition to counseling, Team Restoration
also set up a 24-hour hotline for residents to call should they feel overwhelmed and need to talk.
They also partnered with the Haitian community to provide counseling services to the residents.
Other psychosocial support services included the work of UNICEF who supported child protection
services for 1,200 children in shelters and a training-for-trainers on psychosocial support. UNFPA
led gender-based violence prevention and response activities, including development of long-term
strategies with State officials. IsraAID, PAHO and several other NGOs were also very strategic in
counseling and support services to many people who were severely traumatized by this event.

With regards to relief efforts for the affected population, the Government of The Bahamas has
received about $5 million in monetary donations as of 30 September.!” In addition to the regional
and international partners that provided assistance in the early phases of emergency and relief
response, the Government of The Bahamas, through its various institutions, has also allocated
around $7 million for the attention of the emergency and relief efforts. The Department of Social
Services alsoreported that up to the end of October, about 2,611 persons affected by the hurricane
were provided with $100 food coupons.’® Information was also received from the Bahamas Red
Cross, U.S. Embassy and UKAId on relief distribution to the affected population after Hurricane
Dorian. According to the General Director of the Bahamas Red Cross, there are 3,921 families on
both affected islands who have been assisted through relief distributions as of 10 October (Table
8). Relief items were mainly tarpaulins, hygiene kits, jerry cans, aqua tabs, solar lights and blankets.

TABLE 8. RED CROSS RELIEF DISTRIBUTIONS TO AFFECTED ISLANDS

Islands Total Beneficiaries °
Abaco 600

Grand Bahama 1,138

New Providence 2,183
TOTAL 3,921

Source: The Bahamas Red Cross Society 2019

Notes: a Beneficiaries represent single households.

According to the American Embassy in The Bahamas, the United States provided $16,284,726 to
disaster relief efforts channeled through several organizations (Table 9). Moreover, the USAID Food
For Peace (USAID/FFP) contributed to a total of $1,000,000 for food security through the UN
World Food Program. Additionally, the Department of Defense provided $8,490,000 for logistics
support and non-monetary contributions including U.S. Hardware Assets such as helicopters, fixed
wing aircraft, ships and personnel from U.S. Coast Guard, Drug Enforcement Administration, DHS/
CBP Air and Marine Operations. The operations resulted in the rescue of individuals and pets,
relocation of personnel and equipment, collection of imagery and video, provision of transportation
for Bahamian government officials, personnel, equipment, and supplies, contacting outer cays for
security and health concerns, and evacuating adults and children with non-life-threatening injuries.

16  Based oninformation received from the Bahamas Red Cross Society.

17 Information received from the Ministry of Finance.

18 Information based on NEMA Hurricane Dorian Daily Brief, Monday 28 October 2019. See: www.bahamas.gov.bs/
nema/dailyupdates
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TABLE 9 - U.SRELIEF DISTRIBUTIONS TO AFFECTED ISLANDS

Implementing Partner Activity Location Amount
The Bahamas Red Cross Society Shelter and settlements, WASH Countrywide $200,000
Fairfax County Fire and Rescue Urban Search and Rescue Abaco $3,639,351
Departments
International Federation of Red Economic recovery and market Countrywide $2,340,000
Cross and Red Crescent Societies systems, health, protection, shelter
and settlements, WASH
International Medical Corps Health, Protection, WASH Grand Bahama $2,691,000
International Organization for Humanitarian coordination and Countrywide $1,500,000
Migration information management, shelter and
settlements
In-Kind Relief Commodities Countrywide $219,350
Pan American Health Health, WASH Countrywide $2,600,000
Organization
U.S. Coast Guard Humanitarian coordination and Grand Bahama, $141,135
information management New Providence
UN World Food Program Logistics Support Countrywide $1,064,186
In-Kind Relief Commodities Countrywide $324,935
Logistics support Countrywide $1,157,434
Program support $407,335

Source: The Bahamas Red Cross Society 2019

Information from UKAid showed that emergency relief donations were received by approximately
3,430 persons on Abaco that were affected by the hurricane. Donated goods ranged from shelter
kits, collapsible water containers and bottled water, hygiene kits, ration meals, engineer stores,
generators, fuel and medical supplies. The emergency response was delivered by helicopter
on 5 September to Coopers Town, Elbow and surrounding Cays, Marsh Harbour, Treasure Cay
Farms, on 7 September to Cedar Harbour and Fox Town, on 8 September to Grand Cay and on 9
September to Cedar Harbour. MexiFloat in Coopers Town delivered further emergency assistance
to Marsh Harbour and Fox Town. Assistance was delivered by HADR to Treasure Cay and Black
Wood Village (Table 10 ). The number of beneficiaries reached by distribution will change following
cross-checking of datasets as time goes by.
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TABLE 10. UKAID RELIEF DISTRIBUTIONS TO AFFECTED ISLANDS

Settlement Quantity [tems
Grand Cay 336 Bottles 500 ml water
160 24h. ration meals
8 Shelter kits
Fox Town 168 Bottles 500 ml water
80 24h. ration meals
544 Shelter kits
196 Hygiene Kits
20 tonnes Water incl. 2000 DFIF x 10l collapsible
water cubes
Black Wood Village 6 Shelter Kits
Treasure Cay Farms 168 Bottles 500 ml water
4 Shelter kits
80 24h. ration meals
Cedar Harbour 168 Bottles 500 ml water
80 24h. ration meals
4 Shelter kits
Treasure Cay 10 Shelter kits
Coopers Town 984 Bottles 500 ml water
225 24h. ration meals
1 Generator and fuel
204 Shelter kits
687 Hygiene kits
Elbow and surroundings 984 Bottles 500 ml water

Cays - Hope Town

225 24h. ration meals
Marsh Harbour - Fuel and medical supplies
196 Shelter kits
104 Hygiene Kits
1250 124h. ration meals
6912 Bottles 500 ml water

Source: information received from the UKAid

The Bahamas experienced an overwhelming amount of support in response to Hurricane
Dorian from international, regional and local organizations, which emphasizes the importance of
coordination especially in the recovery and relief phases. At a time when all national disaster and
coordination systems can be overwhelmed, a large amount of interests with sometimes competing
mandates tend to be more counterproductive as it can lead to duplication of efforts as well as leave
vulnerable communities and populations behind.

SECONDARY AFFECTED POPULATION

The secondary affected population are those persons who suffer indirect or secondary effects of
the disaster, such as interruptions in public services, trade, employment, and from isolation.
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Regarding access to services, the entire population on Abaco and Grand Bahama experienced
a disruption in electricity, water and telecommunications for a period immediately following the
impact from Hurricane Dorian. In fact, at the time of this assessment, only portions of Abaco had
electricity restored. Access to clean potable water was also an issue as the ground water was
contaminated from the storm surge. Additionally, there were disruptions in the flight and ferry
services that facilitated the easy transport to and from other islands within Bahamas.

The hurricane did not only result in widespread damage to homes, but also to those properties
which make up the tourism sectors in the affected islands. Tourism is one of the main contributors
to the economy of both Abaco and Grand Bahama and is also the main driver for many of the other
sectors like commerce, restaurants and transportation. The tourism sector is also fundamental
for employment, and as such the hurricane impacted the jobs of many of the residents that were
employed in these sectors resulting in a loss or decrease in income.

Approximately 10,546 students were affected as a result of a suspension of primary and secondary
school classes for about eight weeks and counting. At the time of the assessment some students
were still not in school yet. This created a significant loss in teaching time, as many schools were
destroyed on Abaco and needed significant repairs on Grand Bahama. The Ministry of Education
is awaiting advice from the Ministry of Works on the scope of work and costs for the 16 schools
needed to be repaired on Grand Bahama.
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HOUSING AND PUBLIC BUILDINGS SECTOR

INTRODUCTION

Housingwas the sector most severely affected by Hurricane Dorian. Several residential settlements
along or near coastlines sustained heavy damage as a result of the intense force of winds and storm
surge of a Category 5 hurricane or were impacted by the effects of falling trees and flying debris.
Houses and residences throughout Abaco and parts of Grand Bahama suffered significant damage
to the structural elements, roofs, and other components of the building. According to official data
provided by the authorities and field inspections, 31 public buildings including government offices
were affected. Schools, hospitals, clinics, and shelters are considered as part of other sectors for
the purpose of this assessment.

Approximately 2,000 homes and over 11 million square feet of structures sustained damage
on Abaco and Grand Bahama due to Hurricane Dorian. On Abaco more than 75 percent of the
dwellings were affected, approximately 57 percent of the houses were severely damaged. The most
affected locations were central Abaco (Marsh Harbour), Treasure Cay, and Hope Town. It is also
important to mention that several blighted areas were completely devastated.

Data for the assessment was provided by the authorities of The Bahamas, field
inspections, meetings with personnel from different ministries of the government and other
institutions, and the use of the geo-information based on data available by The European
Commission’s Copernicus Programme, specifically the Emergency Management Service-
Mapping component, as well as Maxar Technologies and OpenStreetMap.org.

Damage to the Housing sector on the islands of Abaco and Grand Bahama is estimated at $1.48
billion. The estimated Losses are $65 million resulting from 2,894 homes left uninhabitable
after the hurricane. Additional costs are estimated at $57.8 million. Damage to the Public
building sector of The Bahamas is estimated at $10.6 million. Additional costs are estimated at
$1.0 million. There were no losses reported related to public buildings. Figure 15 and Figure 16
present the GIS report in housing damage to Marsh Harbour and East Grand Bahama.

FIGURE 15. MARSH HARBOUR: HOUSING DAMAGE REPORT
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FIGURE 16. EAST GRAND BAHAMA: HOUSING DAMAGE REPORT
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Source: Assessment team, 2019

BASELINE INFORMATION

For the year 2019, Abaco and Grand Bahama have an estimated population of approximately of
17,413 and 56,251 respectively. The projected number of dwellings was estimated using the data
from the GIS analysis and population projections established by the Assessment team (Table 11
and Table 12).

TABLE 11. ABACO: NUMBER OF DWELLINGS

Island / Supervisory District Number of Dwelling Number of Occupied Number of Vacant
Units Dwelling Units Dwelling Units
Total Abaco 8,202 5,254 2,948
North Abaco 4,239 2,710 1,529
South Abaco 3,963 2,544 1,419

Source: Assessment team, 2019

TABLE 12. GRAND BAHAMA: NUMBER OF DWELLINGS

Island / Supervisory District Number of Dwelling Number of Occupied Number of Vacant
Units Dwelling Units Dwelling Units

Total Grand Bahama 22,270 16,579 5691
West End 1,772 1,384 388

Eight Mile Rock 3,673 2,961 712
Pineridge 3,122 2,550 572
Lucaya 5,719 3,643 2,076
Marco City 2,906 2,572 334

High Rock 5,078 3,468 1,610

Source: Assessment team, 2019



ASSESSMENT OF THE EFFECTS I 59

The tables show a difference between the two islands in the percentage of vacant dwellings at
the time of Hurricane Dorian. On Abaco 35.9 percent of the housing units were unoccupied or
vacant, compared to 25.6 percent on Grand Bahama. Inferentially, a larger segment of the houses
on Abaco are owned by people that are not living on Abaco. According to the 2010 Census, 39.1
percent of the houses in the two islands were fully owned. Abaco had a greater percentage of
houses fully owned, registered at 48 percent, where Grand Bahama showed 36.3 percent of homes
fully owned. In the case of mortgaged houses, this figure was 28.1 percent on Grand Bahama while
on Abaco it was 15.9 percent. In our estimates we assume those parameters remain the same.
Insurance penetration in The Bahamas is very low for properties that do not have any mortgage,
and in many cases the owners of homes are not insured. Most of the damaged structures reported
in this chapter were uninsured.

DAMAGE

The destruction caused by Hurricane Dorian was generalized in the Housing sector. Of the 6,331
estimated dwellings and public structures affected on Abaco, an estimated 27.6 percent were
decimated, while 46.6 percent had significant structural damage, 15.5 percent had minor damage,
and 10.3 percent showed minimal damage. In the case of Grand Bahama, out of 2,879 dwellings and
structures affected, an estimated 8.0 percent presented catastrophic damage, 8.5 percent with
significant structural damage, 50.1 percent showed minor damage, and 33.4 percent proved to
have minimal damage. In the case of the blighted areas, catastrophic failure occurred in 100 percent
of the dwelling units. The Housing sector sustained an estimated damage of $1.476 billion (Table
13), of which 88.9 percent took place on Abaco. The furniture and equipment estimate includes
damage related to vehicles.

TABLE 13. HOUSING SECTOR: DAMAGE

Area Non-Damaged Damaged Structures Furniture and Damage
Houses Houses (number) (million $) Equipment m.$  (millions$)
Abaco 1,871 6,331 1,216.7 96.7 $1,3134
Grand Bahama 19,391 2,879 140.1 23.1 $163.2
Total 21,262 9,210 1,356.8 119.8 $1476.6

Source: Assessment team, 2019

Most damage sustained by houses on Abaco was catastrophic, for structural elements as well
furnishings, appliances, and other equipment. Damage to dwellings was estimated considering two
factors:

|. Average house value, based on average house size, building class, and consideration of
outer walls and roofing materials, and an average depreciation based on usage and age of the
house.

[I. Level of damage assigned to each house (Table 13 and Table 14)

- Level 1-Nosignificant damage. Structureis usable and can be occupied. Repairs required
are minimal.

- Level 2- Minor damage. Structure is usable and can be occupied after urgent temporary
measures are taken. Assistance will probably be required for repairs.
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- Level 3- Major damage. Structure is not usable and cannot be occupied until repairs are
completed.

- Level 4- Destroyed. Structure is not usable and cannot be repaired. Must be cleared and

rebuilt.
TABLE 14. ABACO: DAMAGED HOUSES
Area Houses with Level of Damage
no Damage Level 1 Level 2 Level 3 Level 4 No. of Damaged
Houses
Treasure Cay 200 56 84 270 126 536
Central Abaco 127 315 472 1,446 1,125 3,358
North Abaco 854 65 97 137 90 389
Hope Town 614 187 281 934 614 2,016
South Abaco 77 - - 31 - 31
Totals 1,871 623 934 2,819 1,955 6,331
Source: Assessment team, 2019
TABLE 15. GRAND BAHAMA: DAMAGED HOUSES

Area Houses with Level of Damage
no Damage Level 1 Level 2 Level 3 Level 4 Damaged
Houses
Freeport Area 7,675 263 394 29 2 689
West Grand Bahamas 10,135 687 1,030 176 21 1,914
East Grand Bahamas 1,581 12 18 40 207 276
Total 19,391 962 1,443 245 230 2,879

Source: Assessment team, 2019

The Assessment team field mission verified that most of severely affected dwellings are old
construction structures that presented deficiencies in building materials and a lack of application of
the building codes which creates vulnerability for the structure to withstand events like Hurricane
Dorian.

The type of buildings that performed better during Hurricane Dorian were made of concrete and
block walls, with a concrete roof and a stronger roofing solution. This is an important aspect for a
resilient solution in reconstruction.

LOSSES

Losses in the Housing sector are related to the interruption of accommodation and rental services
due to severe damage or destruction of the dwellings, making them temporarily or permanently
uninhabitable. According to the 2010 Census, 26 percent of Abaco houses are rented and 30
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percent of houses on Grand Bahama are rented. This data has been used for estimating the losses
related to units that are potentially uninhabitable, damage level 2 and up on both islands. There are
7,339 houses in this condition. Table 16 and Table 17 show estimated losses for each island by town.
The Assessment team assumed a timeframe for recovery between 6 and 28 months. The total
losses associated to Hurricane Dorian on Abaco and Grand Bahama is estimated at $56.3 million,
92.8 percent of these losses taking place on Abaco. Some of the costs of the vacation residential
facilities have been incorporated in the tourism sector for the purpose of this report.

TABLE 16. ABACO: LOSSES

[sland Qty. of Houses  Ave. Monthly Monthly Cost $ Period Total Cost
Rent $ (months)
Treasure Cay 480 1,800 224,762 28 6,293,337
Central Abaco 2,757 1,400 1,003,713 28 28,103,971
North Abaco 324 1,000 84,352 28 2,361,844
Hope Town 1,829 1,800 855,952 28 23,966,662
South Abaco 31 1,000 8,004 28 224,121
Total 5422 2,176,783 $60,949,937
Source: Assessment team, 2019
TABLE 17. GRAND BAHAMA: LOSSES
Island Qty. of Houses  Ave. Monthly Monthly Cost Period Total Cost
Rent ($) ) (months)

Grand Bahama 426 1,800 229,873 6 1,379,239
West Grand 1,228 1,000 368,262 6 2,209,575
Bahama

East Grand 264 1,000 79,253 6 475,517
Bahama

Total 1,917 $4,064,330

Source: Assessment team, 2019
ADDITIONAL COSTS

Additional costs included in this assessment refer to the cost of demolition of the most affected
dwellings, debris removal, as well as the cost of labor and equipment rental. Additional costs
related to the Housing sector is approximately $57.8 million (Table 18 and Table 19). It is
estimated that 2.5 million cubic yards of debris needed to be removed from the affected
areas. The cost to fill and transfer each truckload of debris of approximately 13 cubic yards is
estimated to be $200 per truckload, without considering the management of the landfill. The cost
of demolition was estimated at $40 per cubic yard, labor and equipment rental included.



62 I HURRICANE DORIAN - THE BAHAMAS

TABLE 18. ABACO: ADDITIONAL COSTS

Island Y3 Truckloads Cost per Truck/ Estimated Cost (1)
Demolition ($)

Debris Cleaning 2,145,453 165,035 200 $33,006,963

Demolition 321,818 40 $12,872,715

Total 2,467,270 $45,879,678

(1) Including Labor and Equipment Rental

Source: Assessment team, 2019

TABLE 19. GRAND BAHAMA: ADDITIONAL COSTS

Island Y3 Truckloads Cost per Truck/ Estimated Cost (1)
Demolition ($)

Debris Cleaning 510,605 39,277 200 $7,855,454

Cost of demolition 76,591 40 $3,063,627

Total 587,195 $10,919,081

(1) Including Labor and Equipment Rental

Source: Assessment team, 2019
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PUBLIC BUILDINGS

BASELINE INFORMATION

Public buildings are associated with government services; public safety such as police and fire
stations, postal services, among others. Hurricane Dorian caused different levels of damage
to public buildings. Abaco has five police stations, four fire stations, two postal service offices, a
courthouse and central government building with various offices. Grand Bahama has five police
stations, a fire station, and two postal service stations, in addition to various government buildings.

DAMAGE

The estimated damage in this sector is $10.6 million (Table 20), of which 76 percent took place on
Abaco. Abaco was clearly the most affected island, which corresponds with the hazard intensity
that eachisland faced.

Eighteen public buildings were damaged on Abaco, including the destruction of three police stations,
a fire station and a post office. The structures that were catalogued as moderately damaged were
two fire stations, the natural history museum and some government offices. Finally, a police station
located in Marsh Harbour, a postal service station, the courthouse, and three buildings associated
with government agencies were catalogued to have minor damage.

Thirteen public buildings were damaged on Grand Bahama. Two post offices were shown to have

moderate damage, while three police stations, a fire station, a vehicle inspection building and three
government buildings were listed with minor damage.

TABLE 20. PUBLIC BUILDINGS: DAMAGE

Location Buildings Buildings Furniture and Vehicles Vehicles Damage

Equipment (units) $) ($)
Abaco 18 5,468,066 2,304,682 12 200,410  $7,973,159
Grand Bahama 13 1,528,303 764,152 20 302,050  $2,594,505
Total 31 6,996,370 2,995,600 32 502,460 $10,567,663

Source: Assessment team, 2019
TABLE 21. PUBLIC BUILDINGS: LEVEL OF DAMAGE

Island Level 1 Level 2 Level 3 Level 4 No. of Damage Buildings
Abaco 5 7 - 6 18
Grand Bahamas 2 1 2 8 13
Totals 7 8 2 14 31

Source: Assessment team, 2019
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ADDITIONAL COSTS
Additional costs related to the Housing and Public buildings sector is approximately $1 million (Table

22). It is estimated that 24,820 cubic yards of debris are needed to be removed from the affected
areas, and another 20,684 cubic yards from demolition will also need to be cleared from the area.

TABLE 22. PUBLIC BUILDINGS: ADDITIONAL COSTS

Island CY Truckloads Cost of Trucks Estimated Cost
Abaco Debris Cleaning 18,096 1,392 200 $278,396
Abaco Cost of demolition 15,080 30 $458,426
G. Bahama Debris Cleaning 6,725 517 200 $103,454
G. Bahama Cost of 5,604 30 $170,355
demolition

Total $1,010,632

Source: Assessment team 2019
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HEALTH SECTOR

INTRODUCTION

Hurricane Dorian severely affected the Health sector, with significant destruction of infrastructure,
equipment, medical supplies and electrical and water supply on Abaco and Grand Bahama.
Therefore, the capacity of the healthcare delivery system has been impacted. Access to health
services and medical care delivery has been significantly hampered in the most affected areas.
Several important health care facilities were impacted, and some are still inoperable, due to
important physical damage, with loss of cold chain and many other supplies destroyed.

The number of related injuries recorded by the health authorities was over 200 a week after
the passage of the hurricane. Over 2,000 people with the need of basic health services, health
screening, and disease surveillance were placed in temporary shelters in New Providence, Abaco,
Grand Bahama and other neighboring islands.

The main hospital on Grand Bahama, also the second largest in The Bahamas, is the Rand Memorial
Hospital. It suffered severe damage and loss of equipment and supplies from storm surge and
flooding. The biggest concern was the mold growth throughout the facility, which forced health
authorities to close operations to over 80 percent of the institution. Some services have been
offered in a field hospital supported by an international Emergency Medical Team (EMT). All nine
other primary health clinics suffered some type of damage ranging from destruction to minor
external damage.

The ten health facilities on Abaco suffered relatively less damage. The main clinic at Marsh Harbour
experienced some external damage, and although it incurred extensive internal damage it served
as atemporary shelter for over three days in the middle of the storm for a significant number of the
affected population.

It was necessary to seek assistance from international EMTs, volunteers, and a rotation of health
workers from other unaffected neighboring family islands, which forced the MOH to incur in
important Additional costs. These include surgeons, anesthesiologists, pathologists, midwives,
family physicians, psychiatrists, psychologists, emergency services, and public health nurses. Mental
health and psychosocial support were also needed to assist victims to deal with the consequences
of the event.

In addition, a health sector cluster was activated to coordinate humanitarian support to the affected
population under the co-leadership of the Ministry of Health and PAHO. Along with common
critical medical and other supplies, health personnel and specialists arrived in The Bahamas to
help tackle the immediate needs from the emergency. Currently, the MOH is trying to coordinate
the reception of all type of donations and support from various sources to help the recovery and
reconstruction of the affected sector.

BASELINE INFORMATION

The public health infrastructure of Grand Bahama is composed of one inpatient hospital and nine
public clinics under the administration of the Public Hospital Authority (PHA). On Abaco there
are eight public clinics, all managed by the Department of Public Health (DPH) from the Ministry
of Health. Abaco also has one reference clinic located in Marsh Harbour. All the clinics provide
ambulatory health care services across the two islands.
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The Princes Margaret Hospital (PMH) is the main reference hospital located in Nassau, New
Providence, and has supported all the evacuated patients affected by hurricane Dorian from both
islands.

TABLE 23. HEALTH CARE FACILITIES IN THE AFFECTED ISLANDS

Grand Bahama Abaco
High Rock Clinic Moore’s Island Clinic
Rand Memorial Hospital (RMH) Marsh Harbour Clinic
Mc Lean Clinic Hope Town Clinic (satellite)
Pelican Point Clinic Man-o-War Cay (satellite)
Sweeting’s Cay Fox Town (satellite Clinic)
Eight Mile Rock Green Turtle Cay Clinic (satellite)
Free Town (rental) Sandypoint Clinic (satellite)
Hawksbill Clinic Cooper’s Town Clinic
West End
Grand Cay

Davies House Clinic (private)

East Sunrise Medical (private)

Treasure Cay Clinic (private)

Source: Assessment team, 2019 PHA and MOH information and estimates

There are several private clinics on both islands that provide mainly specialized care. Some clinics
from Grand Bahama were not considered in this assessment due to lack of information or noreports
of relevant damage.

Several sources of information were used to compile de data for this chapter:

- Data collected by the Emergency Operations Centre (EOC) of the Bahamas Ministry
of Health (MOH) and Public Health Authority (PHA) during and after the impact of
Hurricane Dorian

- Data provided by the Public Hospital Authority (PHA), including estimations from Rand
Memorial Hospital, and the Grand Bahama Health Clinics

- Data obtained from direct assessments of clinics on Abaco and Grand Bahama inspected
by PAHO and ECLAC staff

DAMAGE

Hurricane Dorian damaged most of the healthcare facilities on both affected islands, with severe
damage to the Rand Memorial Hospital (RMH) and four clinics located in the eastern part of Grand
Bahama, mainly due to the storm surge and wind gusts that reached 220 mph. The other clinics
received lesser damage, mainly roof and external damage, water leakages and medical equipment
and furniture damage from flooding, humidity and intense heat. See Table 24.
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Health Care Facility Description
High Rock Clinic Destroyed
Rand Memorial Hospital Damaged over 50%

Mc Lean Clinic Damaged over 50%
Pelican Point Clinic Damaged over 50%
Sweeting’s Cay Damaged over 50%

Eight Mile Rock

Partially damaged - 25%

Free Town (rental)

Partially damaged - 25%

Hawksbill Clinic

Partially damaged - 25%

West End

Partially damaged - 25%

Grand Cay

Partially damaged - 25%

Davies House Clinic (private)

Partially damaged - 25%

East Sunrise Medical (private)

Partially damaged - 25%

Treasure Cay Clinic (private)

Partially damaged - 25%

Source: Assessment team, 2019 PHA and MOH information and estimates

TABLE 25. ABACO: HEALTH CARE INFRASTRUCTURE DAMAGE

Health Care Facility

Description

Moore’s Island Clinic

Damaged over 50%

Marsh Harbour Clinic

Partially damaged - 25%

Hope Town Clinic (satellite)

Partially damaged - 25%

Man-o-War Cay (satellite)

Partially damaged - 25%

Fox Town (satellite Clinic)

Partially damaged - 25%

Green Turtle Cay Clinic (satellite)

Partially damaged - 25%

Sandypoint Clinic (satellite)

Partially damaged - 25%

Cooper’s Town Clinic Partially damaged - 25%

Source: Assessment team, 2019 PHA and MOH information and estimates

During the site visit, the more severely damaged health care buildings were observed to be at high
risk locations at nearly sea level and without design specifications to help withstand a hurricane.
In addition, crucial equipment such as power generators, air conditioning units, water pumping
equipment for potable wells, and septic tanks are exposed to these same risks. Equipment should
be properly protected with barriers made from forged steel that can prevent these assets from
being damaged during these events.

Significant damage was evidenced in medical equipment, furniture, and vehicles, also due to the
extensive and prolonged flooding, very high humidity and high temperatures during and after the
storm. The Rand Memorial Hospital in Freeport, Grand Bahama was the facility where most of the
important medical equipment and furniture was damaged because of this storm.

The damage to infrastructure, medical equipment, furniture, supplies and others to the health sector
on Abaco and Grand Bahamas attributed to hurricane Dorian has been estimated at $37.7 million.
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TABLE 26. HEALTH SECTOR: DAMAGE

Description Public Private Total
Health care Infrastructure - Grand 25.966,500 787,500 26,784,000
Bahama

Health care Infrastructure - Abaco 2,441,250 2,441,250
Medical equipment, furniture, 6,381,750 350,000 6,731,750
vehicles, others - Grand Bahama

Medical equipment, furniture, 1,789,500 1,789,500
vehicles, others - Abaco

Total $36,579,000 $1,137,500 $37,716,500

Source: Assessment team, 2019 based on PHA and MOH information and estimates

LOSSES

This section outlines losses incurred due to disruption in health services including corporate
operations at PHA and MOH. Estimated losses are summarized in Table 26. A total of $21.4 million
is the estimated cost of the disruption to health services operations. The disruption covers before,
during and after the hurricane.

Pre-hurricane disruption of normal operations included the reassignment of human resources to
prepare health facilities and services, stocking of medicine and basic supplies to all warehouses, and
personal preparations undertaken by health staff. Preparations began three days prior to the storm
for the islands of Abaco, Grand Bahama, Berry Islands, and New Providence.

The second period of disruption was during the hurricane’s passage. Three days of services
disruption for all clinics on Abaco and Grand Bahama were observed. The third disruption period
was the time during which a facility’s normal operations remained unrestored after the departure
of the hurricane. Clinics with minor damage had three additional days of service disruption. The
Rand Memorial Hospital, High Rock Clinic and Pelican Point on Grand Bahama suffered extensive
damage and have not restored services in their premises at the time of the report, with no clear date
estimated for a return to operations. As for now, it is planned that international EMT will provide
some of the health services. High Rock Clinic and RMH estimate the third period of disruption will
occur for six months. For the remaining clinics with partial damage, the services were restored
gradually as clean-up, restoration of water and electricity and availability of health staff were
available, which took four to eight days on average.

TABLE 27.HEALTH SECTOR: LOSSES

Description Public Private Total
Losses to disruption in Hospitals 20,863,750 N.A. 20,863,750
Losses to disruption in Clinics 487,630 N.A. 487,630
Total $21,351,380 $21,351,380

Source: Assessment team, 2019 based on PHA and MOH information and estimates
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ADDITIONAL COSTS

The Additional costs to the Health sector relate to the emergency response and provision of
temporary relief. Additional costs include the operation of emergency operation centers at the
MOH and PHA, and the cost of operating emergency medical services in PMH on the island of
New Providence. Also considered are the expenses incurred for the provision of health services in
temporary hospitals by EMTs, procurement of medical supplies, medicine, per diem for health and
administrative staff that were used as relief staff, temporary housing (procurement of containers
and temporary toilets, sinks and showers), surveillance and vector control supplies. Several PAHO
expertswere deployed to support the MOH, PHA and NEMA in Nassau and some were deployed to
the disaster zone for health emergency coordination, epidemiological surveillance, vector control,
civil and military logistics and supplies. Additional costs also includes communication and media,
information management, as well as the costs of health screening and delivery of health services for
the evacuees, including psychosocial support. Finally, there were the costs for increased storage
capacity, demolition and debris removal. Additional costs were estimated at $5.3 million (Table 28).

TABLE 28. HEALTH SECTOR: ADDITIONAL COSTS

Description Public Total
Health services provided to hurricane victims 959,530 959,530
Services provided by EMTs 0 0
Relief staff deployment 350,000 350,000
Experts support 320,000 320,000
Temporary housing for staff 612,000 612,000
EOC operation 100.000 100.000
Demolition and debris removal 2,113,000 2,113,000
Others 920,000 990,000
Total $5,344,630 $5,344,630

Source: Assessment team 2019 based on PHA and MOH information and estimates
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EDUCATION

INTRODUCTION

Due to the passage of the category 5 Hurricane Dorian, Grand Bahama and Abaco incurred
widespread damage to most educational facilities. Across both islands 45 educational facilities
experienced varying levels of damage with 10,546 students and 796 teachers affected. Seven
schools were altogether destroyed. On Abaco, there were 23 educational facilities impacted with
3,512 students and 211 teachers affected, while Grand Bahama had 24 educational facilities
impacted with 7,034 students and 585 teachers affected. At the time of this report and following
the registration drive conducted by the Ministry of Education, approximately 1,500 displaced
students had been reassigned to alternative schools across the islands of The Bahamas. However,
assignments remain ongoing as several students remained unassigned. A total of approximately 120
teachers from Abaco were reassigned to schools across The Bahamas while 39 teachers remaining
on Abaco continue to provide part-time unofficial instruction to approximately 541 students at
the preschool, primary and high school levels. Approximately 171 high school students are being
instructed through virtual classroom instruction on a full-time basis.

All public schools in The Bahamas and post-secondary institutions were closed on 30 August 2019,
and the majority were reopened by 9 September 2019. The University of The Bahamas reopened
on 5 September and The Bahamas Technical and Vocational Institute (BTVI) was reopened on 9
September. All public schools on Grand Bahamawere re-opened on 17 October 2019 while all schools
on Abaco remained officially closed as of the writing of this report. Although the Grand Bahama
campus of the BTVI remained closed, classes restarted at alternative locations on 7 October 2019
for approximately 250 of the 400 originally enrolled students. The University of Bahamas- North
campus was also unable to be reopen because of the extensive damage, therefore some students
were either accommodated at the Nassau campus with classes commencing on 30 September 2019,
relocated to alternative US universities to complete their studies, or withdrew from their programs.

Widespread damage to educational facilities amounted to $72 million. Losses in the sector, which
comprises the estimated value of lost instruction time along with the value of tuition refunds for
students no longer returning for post-secondary level education, totaled $6.8 million. The
remaining Additional costs incurred during the recovery efforts amounted to $19.1 million. The
estimated costs across the two islands were equally distributed despite the student and teacher
population on Abaco being significantly smaller than that of Grand Bahama; an indication of the
magnitude of the damage on Abaco. Given more information on privately managed schools in the
affected islands, the totals would likely be larger than currently estimated. The limited data
available on private sector schools across both islands contributed to the significantly smaller
private sector cost was.

Three of the most critical vulnerabilities that were severely impacted in the Education sector
by Hurricane Dorian include maintenance of school premises and securing of special
equipment to minimize destruction, lack of access to potable drinking water at schools, and the
significant loss in school time. In many instances, damage to schools resulted from poorly
attached windows, doors and roofs. It is important to conduct regularly scheduled maintenance
across educational facilities as neglect can worsen damage sustained to important educational
facilities. Special equipment can be expensive to replace and as such should be securely stored in
waterproof containers in locations with minimal vulnerabilities. Following a natural disaster, access
to potable drinking water is often a major limitation to restoring normalcy to the masses. This
was certainly the case for many educational facilities, and it limited the ability of these schools
to be reopened despite some incurring otherwise minor damage. Therefore, priority should be
given to the provision of a timely supply of drinking water at educational facilities and this will in
turn allow for schools to be reopened in atimely manner.
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It should be noted that this section assesses Hurricane Dorian’s impact primarily on public education
and few private institutions with available data across The Bahamas. Data for this analysis was
provided by the Ministry of Education.

TABLE 29.EDUCATION SECTOR: DAMAGE, LOSSES AND ADDITIONAL COSTS

Damages Losses Additional costs
Abaco Islands 36,330,052.7 1,240,191.3 9,601,260.5
Grand Bahama 36,076,549.8 3,426,073.1 9,498,739.5
Unaffected facilities 0.0 2,132,762.0 -
Total $72,406,602.5 $6,799,026.4 $19,100,000.0

Source: Assessment team, 2019

Note: Undamaged facilities are all remaining educational facilities not damaged but were closed for 4 days

in the case of the University of The Bahamas, 5 days for public schools and 6 days for BT VI

BASELINE INFORMATION

The Education sector of the report falls under the purview of the Minister of Education, with
responsibility for over 57 thousand primary and secondary level students in approximately 175
educational institutions throughout 14 districts. The management of pre-primary, primary and
secondary schools, including buildings, staffing and the provision of tuition and other supplies
is designated to the Department of Education (DOE). According to the Education Act, access to
education is available freely and mandatory for all residents of The Bahamas between the ages of
5 - 16 years. Post-secondary and tertiary institutions are operated by both the public and private
sector; however, the state only provides funding for two post-secondary institutions: The Bahamas
Technical and Vocational Institute (BTVI) and The University of the Bahamas.

The education system is structured in a 6-3-3 format with students from age five to eleven
undergoing primary education for six years. This is followed by junior high school from ages 11 to 14
and senior high school from ages 14 to 17. Secondary schools educate students through both junior
high and senior high levels. The Bahamian education system also possesses a range of preschools
and tertiary level institutions; however, attendance is not mandatory (Bahamian Education System,
2017). Though 57 percent of public schools are located on the Family Islands, this accounts for only
17 percent of the country’s students and 23 percent of the teachers. The categories of schools in
The Bahamas are shown in Table 30.

TABLE 30. CATEGORIES OF SCHOOLS IN THE BAHAMAS

Category Age Group

Pre-school 3to5years

Primary 5to 11+ years

Junior High 11+ to 14+ years

Senior High 14+ to 16+ years

All-Age 5to 16+ years

Special schools Various ages, students with severe learning disabilities

Source: Assessment team, 2019
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The school calendar is organized from August to June, and students normally attend school from
08:45 to 15:00 hours. Students should receive 180 days of education per year. For the University
of The Bahamas the academic calendar is organized from August to May while BTVI is organized
from August to June.

TABLE 31. DATA ON PUBLIC SECTOR EDUCATION FACILITIES, AND STUDENTS

School type Count Total
Pre-school 13 670
Primary 94 23700
Secondary 42 17871
All-Age 21 1272
Tertiary 5 13722
Total 175 57,235

Source: Assessment team, 2019

DAMAGE

Table 32 lists the 45 public and private schools that were affected by Hurricane Dorian on the
islands of Abaco and Grand Bahama with a brief description of damaged incurred. Damage to
these facilities ranged from minimal, requiring minor repairs, to destroyed. Most of the damage
involved roof damage, blown windows, flood damage from storm surge and mold accumulation.
The estimated damage to educational facilities on both affected islands was $72.4 million (Table
33). Also included in this estimate were costs for damage to school furniture, special equipment,
and fencing which amounted to over $1.5 million. Altogether there were seven educational facilities
that were destroyed; four in East End and Grand Cay of Grand Bahama and three in Marsh Harbour
and Treasure Cay of Abaco. The estimated damage of destroyed educational facilities totaled
$29.3 million; $13.6 million for Grand Bahama and $15.7 million for Abaco Islands. Across both
islands damage in the public sector ($51.2 million) outweighed that observed in the private sector
($21.2 million). However, limited data for privately managed educational facilities prevented the full
analysis for this category.

TABLE 32. DESCRIPTION OF DAMAGE OF AFFECTED EDUCATION FACILITIESAND ENROLMENT BY ISLAND

Number of  Number of

Affected school Island students teachers Description of damage
Amy Roberts Primary Abaco 42 4 Minor damage
Major damage, severe roof damage,
Central Abaco Primary Abaco 832 35 windows blown out
Cherokee Sound Primary Abaco 19 2 Minor - few shingles blown

Partial damage, office roof damage,
Coopers Town Primary Abaco 124 8 windows blown out

Crossing Rock Primary Abaco 33 3 Minor - few shingles blown

Minor damage, fans a ceiling
destroyed in one class, office roof
Fox Town Primary Abaco 79 7 blown off

Guana Cay Primary Abaco 4 1 Minor - few shingles blown
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Number of ~ Number of
Affected school Island students teachers Description of damage
Major damage, severe roof damage,
leaks, sheetrock down, playground
Hope Town Primary Abaco 60 damage
James Pinder Primary Abaco 44 4 Minor damage
Partial damage, major roof damage
Man-O-War Primary Abaco 13 2 in the back
Major damage, severe roof damage,
windows blown out, severe flooding
Treasure Cay Primary Abaco 145 6 and wall damage
Angel’s Academy Abaco 60 11 Major damage
Agape Christian School Abaco 265 11 Partial, roof damage
Forest Heights Academy Abaco 151 12 Partial, roof damage
Long Bay School Abaco 148 6 Major damage - roof damage
Smith’s Memorial Academy Abaco 68 Major damage - roof damage
Major damage - roof damage, walls
St. Francis De Sales Abaco 317 19 collapsed
Every Child Counts Abaco 98 13 Major damage
Major damage, severe roof damage,
windows blown out, severe flooding
poles down, offices flattened and
Patrick J. Bethel High School Abaco 574 29 wall damage
Major damage, severe roof damage,
Scherlin Bootle High Abaco 236 20 poles down and trees
Major damage - roof damage to two
Welsey College Abaco 22 1 classrooms, internal damage
Partial damage, multimedia room
major leaks, sheetrock down in all
Moore’s Island All-Age Abaco 118 11 classrooms
Bahamas Technical and
Vocational Institute, Abaco Abaco 60 3 Severely damaged
Grand
Bartlett Hill Primary School Bahama 225 23 Mold, mild roof damage
Grand
Beacon School Bahama 98 23 No flooding, minimal damage
Grand Interiors destroyed, non-
East End Primary Bahama 45 8 operational
Grand Interiors destroyed, non-
East End Preschool Bahama 11 2 operational
Grand
Freeport Primary School Bahama 493 37 Roof shingles blown off, mold
Grand
Holmes Rock Primary School Bahama 141 8 Minor roof damage, mold
Grand Major cleaning, walls down and
Hugh Campbell Primary School Bahama 633 40 mold
Grand Utility pole down, mold, roof
Lewis Yard Primary School Bahama 128 18 damage on four classrooms
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Number of ~ Number of

Affected school Island students teachers Description of damage

Grand Roof damage, mold, windows out in
Martin Town Primary School Bahama 219 23 room 9

Grand Roof shingles blown off, major
Maurice Moore Primary School Bahama 570 42 cleaning, mold

Grand
Program Sure/PACE Center Bahama 11 6 Water damage, mold

Grand Covering for walkway down, roof
Walter Parker Primary Bahama 667 38 shingles off, mold

Grand Four rooms down, major roof
West End Primary Bahama 92 9 damage, mold

Grand Interiors destroyed, non-
East End Junior High Bahama 10 6 operational

Grand 20 rooms damaged, 11 ceilings
Eight Mile Rock High Bahama 406 64 down, minor roof damaged, mold

Grand
Jack Hayward Junior High Bahama 461 36 Fence and poles down, mold

Grand Ceiling damage, mold and pressure
Jack Hayward Senior High Bahama 476 62 cleaning

Grand
Saint Georges Senior High Bahama 763 72 Mold and ceiling damage

Grand Minimal roof damage, mold, library
Sister Mary Patricia Jr High Bahama 629 44 and music labs damaged

Grand Interiors destroyed, non-
Sweetings Cay All Age Bahama 6 1 operational
Bahamas Technical and
Vocational Institute, Grand Grand Major damage on Grand Bahama
Bahama Bahama 450 5 campus
University of The Bahamas, Grand
North on Grand Bahama Bahama 500 18 Severe damage to Northern campus

TABLE 33. EDUCATION SECTOR: DAMAGE

Source: Assessment team, 2019

Category Total facilities Facilities damaged Total damage
Abaco Islands 23 23 36,330,052.7
Grand Bahama 24 22 36,076,549.8
Public 36 34 51,242,716.2
Private 11 11 21,163,886.3
Total 47 45 $72,406,602.5

Source: Assessment team, 2019

OnAbaco, of the 23 educational facilities damaged, three were destroyed. Among the three schools
destroyed by the impact of Hurricane Dorian there was one private school, St. Francis de Sales, and
two public schools, Patrick J. Bethel High and Treasure Cay primary. Both St. Francis de Sales and
Patrick J. Bethel High are in Marsh Harbour, which incurred catastrophic damage. Treasure Cay
Primary is, however, located in the cays to the south of Abaco. Most of the damage in the Abaco
islands centered around blown roofs and windows and, in some instances, collapsed walls and
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severe flooding from the storm surge. In the instances where exterior walls of educational facilities
collapsed, this resulted in immense damage to the interior of many classrooms accompanied by
destroyed documents, furniture and equipment .Figure 17 illustrates the contrast between
overhead mapping of Abaco Central Primary before and after the storm.

On Grand Bahama, there were 24 educational facilities damaged, four of which were destroyed.
The four destroyed schools include East End Pre-school, East End Primary, East End Junior High,
and Sweeting Cays All Age school also located in the east of Grand Bahama, the hardest hit region
of the island. Recent upgrades in the technological infrastructure at several public schools was
destroyed, valued at approximately $1 million. Damage at the Grand Bahama campus of BTVI
stemmed from blown roofs and windows, along with flooding reaching as high as 8ft which severely
impacted the lower levels, floors, and building structures. This was like the destruction observed
at the University of The Bahamas-North, which is in a flood zone. Special technological equipment
located on the ground floors and valued at $1 million was destroyed because of flooding.

FIGURE 17.BEFORE AND AFTER IMAGES OF THE DAMAGE AT ABACO CENTRAL PRIMARY SCHOOL

Source: Maxar Technologies and European Commission - Copernicus Management Service - Mapping

LOSSES

Losses in the Education sector refers to affected flows like the reduction in hours or days of classes
taught, along with refunds to students withdrawing from paid institutions. All schools throughout
The Bahamas were closed starting 30 August 2019. All schools on Grand Bahama were officially
opened as of 17 October 2019. The extensive damage experienced on Abaco resulted in public
and private educational facilities remaining officially closed at the time of this report. For this
analysis, it was assumed that the entire term was lost for privately managed primary institutions
on Abaco. However, informal classes have been conducted for 541 students remaining on the
island supported by 39 part-time teachers with an estimated start date of 16 October 2019. The
start date for reassigned teachers from Abaco was estimated to be on 16 October 2019. For the
BTVI Abaco campus severely affected by the hurricane, the start date for reassigned students was
7 October 2019 while the start date for reassigned students at the University of The Bahamas-
North was 30 September 2019. Table 34 outlines the opening dates for the 42 schools remaining
closed beyond 9 September 2019.
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TABLE 34.LISTING OF SCHOOL CLOSURES BEYOND 9 SEPTEMBER 2019

Number of Number of

Island School students teachers Re-opening date

Abaco lslands Amy Roberts Primary 42 4 Officially closed
Central Abaco Primary 832 35 Officially closed
Cherokee Sound Primary 19 2 Officially closed
Coopers Town Primary 124 8 Officially closed
Crossing Rock Primary 33 3 Officially closed
Fox Town Primary 79 7 Officially closed
Guana Cay Primary 4 1 Officially closed
Hope Town Primary 60 4 Officially closed
James Pinder Primary 44 4 Officially closed
Man-O-War Primary 13 2 Officially closed
Treasure Cay Primary 145 6 Officially closed
Angel’s Academy 60 11 Officially closed
Agape Christian School 265 11 Officially closed
Forest Heights Academy 151 12 Officially closed
Long Bay School 148 6 Officially closed
Smith’s Memorial Academy 68 3 Officially closed
St. Francis De Sales 317 19 Officially closed
Every Child Counts 98 13 Officially closed
Patrick J. Bethel High School 574 29 Officially closed
Scherlin Bootle High 236 20 Officially closed
Moore’s Island All-Age 118 11 Officially closed
Bahamas Technical and
Vocational Institute, Abaco 60 3 Officially closed

77
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Number of Number of

Island School students teachers Re-opening date

Grand Bahama  Bartlett Hill Primary School 225 23 October 17th
Beacon School 98 23 October 17th
East End Primary 45 8 October 17th
Freeport Primary School 493 37 October 17th
Holmes Rock Primary School 141 8 October 17th
Hugh Campbell Primary
School 633 40 October 17th
Lewis Yard Primary School 128 18 October 17th
Martin Town Primary School 219 23 October 17th
Maurice Moore Primary
School 570 42 October 17th
Program Sure/PACE Center 11 6 October 17th
Walter Parker Primary School 667 38 October 17th
West End Primary School 92 9 October 17th
Eight Mile Rock High School 406 64 October 17th
Jack Hayward Junior High
School 461 36 October 17th
Jack Hayward Senior High
School 476 62 October 17th
Saint Georges Senior High
School 763 72 October 17th
Sister Mary Patricia Junior
High School 629 44 October 17th
Sweetings Cay All Age 6 1 October 17th
Bahamas Technical and
Vocational Institute, Grand
Bahama 450 5 October 7th
University of Bahamas, Grand
Bahama 500 18 September 30th

Source: Assessment team 2019

An average value of $40,500 per year was used for preschool and primary school teachers, an
average of $43,928 was used for secondary school teachers and an average of $63,816 was
used for post-secondary instructors and professors. The number of hours of education lost was
estimated using a school schedule of 8:30to 15:00 hours. Thelosses incurred by the 135 unaffected
educational institutions stood at approximately $2.1 million. On Abaco, total losses in the Education
sector amounted to $1.2 million, of which $41 thousand was attributed to estimated tuition
refunds at BTVI's Abaco campus. For Grand Bahama, total losses totaled $3.4 million, of which
$1 million was attributed to refunded tuition at BTVI's Grand Bahama campus and University of
The Bahamas-North campus. Educational institutions that received damage had estimated losses
of $4.7 million (Table 35). There was, therefore, overall losses of $6.8 million to the sector.
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TABLE 35. EDUCATION SECTOR: LOSSES

Total Facilities Tertiary level Total

facilities damaged tuition loss Loss

Abaco Islands 23 22 $41,562.5 $1,240,191.3
Grand Bahama 24 23 $997,500.0 $3,426,073.1
Unaffected facilities 135 0 $0.0 $2,132,762.0
Total 182 45 $1,039,062.5 $6,799,026.4
Public 171 34 $0.0 $3,962,264.3
Private 11 11 $1,039,062.5 $2,836,762.1
Total 182 45 $1,039,062.50 $6,799,026.43

Source: Assessment team 2019

ADDITIONAL COSTS

The total estimate for Additional costs is $19.1 million (Table 36). These costs consider expenses
to restore education services as soon as possible. They include the removal of debris, security,
school meals, payment of grants, psychosocial support to teachers and staff, enroliment fees, and
costs associated with the registration drive conducted by the Ministry of Education for displaced
students. Debris removal costs were reduced as voluntary assistance was provided by NGOs,
teachers and staff. Given the degree of devastation across the two islands, the need for immediate
and ongoing psychosocial support for teachers and staff was of great importance.

TABLE 36.EDUCATION SECTOR: ADDITIONAL COSTS

Description Abaco Grand Bahama Total
Debris removal 68,000 32,000 100,000.0
School feeding 9,533,260.5 9,466,739.5 19,000,000.0

Payment for grants

Security

Psychosocial support

Fees for enrolling

Registration drive

Total 9,601,260.5 9,498,739.5 19,100,000.0

Source: Assessment team 2019
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ROADS, AIRPORTS, PORTS AND OTHER INFRASTRUCTURE

INTRODUCTION

The section analyzes the effects and consequences of Hurricane Dorian on infrastructure such
as roads, ports, and airports on the affected islands of Abaco and Grand Bahama. Transportation
infrastructure is crucial for The Bahamas' economy since it provides connectivity and mobility
between and within islands, and in the context of disasters, it provides an essential role for the
reconstructionof otherinfrastructures and provides access to other critical services such as medical
services, power generation facilities, and shelters, among others. Roads provide ground transport,
which is essential for connectivity within the islands and allows the distribution of resources within
them. Marine transport fulfills a function related to tourism and provides a network for resources
betweenislands. Finally, air transport provides connectivity with other islands of The Bahamas, and
with other countries in the case of international airports.

According to reports and field visits, it was observed that the main causes of structural damage
were storm surge and high-speed winds. The most affected infrastructure was located near the
shorelines. In terms of roads, the infrastructure sustained effects related to asphalt raveling, and
suffered the complete rupture of the asphalt layer in some cases. The airports saw high operational
damage due to flooding, and roof problems due to high-speed winds. Ports suffered high damage
due to flooding.

The estimated transportation infrastructure damage is approximately $51 million for the whole
country (Table 37), and 53 percent of the damage took place on Grand Bahama, of which 93
percent was incurred at the Grand Bahama International Airport. The estimated losses associated
with the interruption of transportation services is estimated at $37 million. It is forecasted that
44 percent of the total losses will take place in 2019, 39.2 percent in 2020, and 16.8 percent in
2021. Finally, the Additional costs associated with reconstruction and removal of debris are $6.6
million. The information in this report was obtained from field visits to Abaco and Grand Bahama
and provided by the Ministry of Public Works, Ministry of Transportation, Ministry of Tourism,
National Emergency Management Agency (NEMA), Airport Authorities, Airlines associations and
Port Authorities.

TABLE 37. TRANSPORT SECTOR: DAMAGE, LOSSES AND ADDITIONAL COSTS

Description Damage Losses Additional costs
Roads 8,747,991 - 3,405,794
Bridges 2,862,160 - 58,800
Airports 36,926,085 24,377,244 2,571,316
Ports 2,241,038 12,830,706 536,710
Total 50,777,274 37,207,950 6,572,619

Source: Assessment team 2019
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BASELINE INFORMATION
ROAD NETWORK

According to information provided by the Ministry of Transportation, Abaco has a road network
length of about 1,929 kilometers (1,198 mi) of paved and unpaved roads. Grand Bahama has a road
network extension of 2,374 kilometers (1,475 mi).

The structural pavement designs on both islands consist of mostly two-lane roads, approximately
6.5 meters wide with asphalt treatments less than five centimeters thick. Unpaved roads consist
of stabilized granular treatments with an approximate width of 4.5 meters and with low quality
standards.

AIRPORTS

The Bahamas airport network is essential for the transport of passengers and merchandise between
the islands of the archipelago and different countries. Hurricane Dorian had a considerable effect
on the three airports on Grand Bahama and Abaco, rendering them inoperative for some time and
caused permanent structural damage to their infrastructure.

Grand Bahama and Abaco are the second and third largest economies of the Bahamas, respectively,
and the recipients of a large flow of tourists. The Grand Bahama International Airport, located in
Freeport, has an international terminal with US Customs and Border Control Pre-clearance, a
domestic terminal, modern firefighting capabilities, a cargo and freight handling area, and an 11,000
ft x 150 ft runway.

Abaco has two airports that suffered structural and operational damage. The main airport of the
island is the Leonard M. Thomson International, located in the city of Marsh Harbor. It has one
runway of 6,100t x 98 ft. The new 51,000 sg. ft. terminal with an investment of $38 million opened
in 2014. The terminal has 22 counter positions, a luggage scanning system, pilot briefing room, two
restaurants, one lounge, shops, and a public parking area. The Treasure Cay airport has one runway
which measures 7,000 ft x 15 ft, one terminal building with departures in one room and arrivals in
another, a small store, and the check-in desks.

PORTS

The Bahamas ports are essential for the tourism and commercial sectors. They are a major source
to receive passengers and supplies, food and beverages, construction materials, and merchandise,
both between the islands of the archipelago and many other countries.

The port of Freeport on Grand Bahama is the main cargo port of The Bahamas, it moves an annual
sea load equivalent to one million 20-foot containers. The port of Marsh Harbor on Abaco is a
smaller port but in recent years it has increased its volume supporting economic growth on the
island. Due to Abaco’s growth, The Bahamas government, in partnership with the Republic of China,
recently invested $39 million in a new cargo port in the north of the island. In 2018 Grand Bahama
and Abaco reported over 600 thousand and 400 thousand tourists respectively, and more than
half came in through their ports.



ASSESSMENT OF THE EFFECTS I 83

DAMAGE

Hurricane Dorian caused widespread damage to the transportation infrastructure on Grand
Bahamaand Abaco. Bothislands suffered damage toroads and airports. Abaco also suffered damage
to its port infrastructure. The varying damage can be explained by the physical vulnerability of
certain infrastructure, especially evidenced was the coastal infrastructure being highly exposed to
natural hazards. Although port facilities are located on the coast, it was observed that the damaged
infrastructure does not meet standards required to handle flooding and high-speed winds.

For the estimation of airport and port infrastructure, the reports provided by the respective
authorities and the field visits were essential. The methodology followed was to register all the
elements that suffered some level of damage, categorize the damage status and quantify the cost
with the corresponding depreciation rate. The damage to airport infrastructure was caused mainly
by flooding, with wind causing effects in structures such as hangars. The airports that suffered
damage were the Leonard M. Thomson International Airport in Marsh Harbor, Treasure Key
Regional Airport and the International Airport of Freeport. Additionally, on Abaco there were
several ports that suffered damage, such as in Cooper’s Town and Marsh Harbor, and on different
cays around the island. The port located in Freeport suffered minor damage according to the field
observations and the reports provided by the respective authorities.

ROADS

On Abaco, 71 kilometers (44 mi) of the road network suffered some level of damage as a result of
Hurricane Dorian, which corresponds to 3.6 percent of the road network of the island. In addition,
a concrete bridge collapsed. Damaged roads were observed on inter-urban routes and within the
urban areain Marsh Harbor. On Grand Bahama, 27 kilometers (17 mi) suffered some damage, which
is 1.1 percent of the total road network of the island. Structural damage on the roads of the eastern
part of the island regards asphalt layers. In general terms, Grand Bahama was less affected than
Abaco. In the field mission to the affected areas, certain conditions were observed in the structural
and functional performance of the transport system. The main ones are described below:

|. Proximity of roads to coastlines- It was observed that certain roads were highly exposed to
surge flooding as they were close to the coastline and essentially at sea level (Figure 18)

[I. Low thickness in asphalt mixtures (Figure 19)

[I. Lack of tack coat in some roads, resulting in an absence of cohesion between the granular
and asphalt layers (Figure 20)

IV. Little uniformity in subbase aggregates (Figure 20)

V. Lack of proper transverse draining channels
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FIGURE 18. ROAD CLOSE TO SHORELINE

Source: Assessment team, 2019

FIGURE 19. DEFICIENT ASPHALT MIXES

Source: Assessment team, 2019
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FIGURE 20. LACK OF TACK COAT AND NOT UNIFORM GRANULAR SUBBASE

Source: Assessment team, 2019

The damage to the roads can be categorized in two different forms. First, structural damage to the
asphalt layer or the granular base was observed and requires repair. Secondly, operational damage
was observed, where the road access was interrupted for a limited time due to the level of water
(light vehicles cannot pass through) but without immediate structural deterioration. The second
case may have anindirect effect in the road durability produced by water saturation of the granular
layers and potential loss of material, but the potential costs of which are not considered in this study.
Table 38 summarizes only the estimated structural damage associated to the roads on both islands.
Notice that approximately 80 percent of this damage took place on Abaco.

TABLE 38. ROADS: DAMAGE

Island Affected kilometers Damage
Abaco 71 6,960,322
Grand Bahama 27 1,787,669
Total 98 $8,747,991

Source: Assessment team, 2019

Abaco suffered the collapse of one concrete culvert bridge valued for a total of $2,862,160.
Figure 21 presents the collapse of the bridge located in north Abaco. The cost for a temporary
embankment was estimated at $16,800.
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FIGURE 21. COLLAPSED BRIDGE INNORTHABACO

Source: Assessment team, 2019

AIRPORTS

Airports were severely damaged by the hurricane and the main causes were storm surge, flooding,
and winds of more than 170 miles per hour to which they were subjected.

Inthe Grand Bahama International Airport damage was observed on the runway lighting, perimeter
fencing, several hangars including private airlines like Western Air and Cherokee Aviation, the
baggage belt, electronic trace detector, customs doors, fire station, and control tower. Structural
damage to both the domestic and international terminal was observed. The damage resulted in
a temporary interruption in all commercial flight operations. On Abaco both airports had severe
damage to their infrastructure. The runway, terminals and engine rooms at Leonard M. Thomson
International were flooded during the Hurricane. Additionally, damage was seen in hangar
structures (Figure 22), to the roofs of the international and national terminals (Figure 23), and to
the perimeter fence. The fire station was severely damaged. The Treasure Cay Airport had damage
to runway lighting, the perimeter fence, and destroyed the terminal building and fire station. The
estimated damage to airports was approximately $37 million (Table 39) and 68 percent took place
on Grand Bahama.

TABLE 39. AIRPORTS: DAMAGE

Island Airport Damage
Abaco Marsh Harbour 9,829,616
Abaco Treasure Cay 2,025,060
Grand Bahama GB International 25,071,409
Total $36,926,085

Source: Assessment team, 2019
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FIGURE 22. AIRPORT HANGARS DAMAGED IN MARSH HARBOUR

Source: Assessment team, 2019

FIGURE 23. ROOF DAMAGE IN MARSH HARBOUR INTERNATIONAL AIRPORT

Source: Assessment team, 2019

PORTS

The infrastructure at Marsh Harbour Government Port was severely damaged by the hurricane
and needs to be replaced. Damage was observed in all the buildings, the perimeter fence, security
systems, material handling systems, among others. The port is currently inoperative. The port in
Coopers Town, Abaco, suffered minor damage to the main building, perimeter fence, and security
booth. The Freeport port did not report considerable damage and is operating regularly. The
estimated damage to ports is approximately $2.2 million (Table 40), where 87 percent of the damage
took place in the Marsh Harbour port.

TABLE 40. PORTS: DAMAGE

Island Port Cost
Abaco Marsh Harbour 1,950,341
Abaco Coopers Town 290,697
Total $2,241,038

Source: Assessment team, 2019
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LOSSES

Losses to airports and ports are estimated at $37 million, while there are no losses related to roads
(Table 41). The losses consider the decrease in tourism and cargo in both Abaco and Grand Bahama,
and the effect this has on the collection of port charges and port services.

Once the structure and operability of the ports and airports are recovered, this does not guarantee
thatthevolumeoftourists previouslymanagedwill berecoveredimmediately since theinfrastructure
necessary to receive these tourists will take longer to recover and load requirements will be lower
due to this decrease in visitors. For this reason, losses include expected reduced movement of
passengers in the port of Freeport which received only minor damage and is operational.

Although the Nassau airport was not directly affected by the hurricane, losses due to temporarily

canceled flights are included, as the decrease in the flow of tourists affected Abaco and Grand
Bahama as aresult.

TABLE 41. TRANSPORT SECTOR: LOSSES

Description 2019 2020 2021 Total
Abaco Airports 3,190,731 4,852,570 2,426,285 10,469,586
Abaco Ports 2,024,000 3,036,000 1,518,000 6,578,000
Grand Bahama Airports 2,638,336 3,566,639 1,426,656 7,631,631
Grand Bahama Ports 2,233,109 3,126,353 893,244 6,252,706
Nassau Airport 6,276,027 - - 6,276,027
Totals $16,362,203 $14,581,562 $6,264,185 $37,207,950

Source: Assessment team, 2019

ADDITIONAL COSTS

Additional costs are estimated at approximately $6.6 million. These costs mainly related to debris
removal and demolition of infrastructure with severe structural damage. In the case of road
infrastructure, it also considers the cost of temporary infrastructure like the embankment that was
necessary in North Abaco due to the collapse of a bridge. Table 42 details the costs for each type
of infrastructure.

TABLE 42. TRANSPORT SECTOR: ADDITIONAL COST

Description Abaco Grand Bahama
Roads 2,768,225 637,568
Bridges 58,800
Airports 606,004 1,965,312
Ports 536,710
Total $3,969,739 $2,602,880

Source: Assessment team, 2019
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TELECOMMUNICATIONS

INTRODUCTION

The Telecommunications sector suffered considerable damage and a long recovery is expected,
especially on Abaco. Gale force winds caused damage to aboveground network elements, while
flooding caused unexpected damage to various types of ground level telecommunications
equipment. Losses were primarily a result of the absence of commercial power, the extended time
needed for network restoration, and the loss of client base.

Total damage to the Telecommunications sector was estimated at $42.1 million. The losses were
estimated at $54.4 million and the most significant losses occurred on Abaco, where services could
not be provided to end users due to widespread destruction. Losses were projected until December
2021, as an estimated loss of $13.7 million was made for the remainder of the year 2019, $16.3
million for the year 2020, and $24.4 million for the year 2021. Additional costs were estimated
at approximately one million dollars, mainly reflecting the labor-related costs required to perform
repairs, as well as generator fuel burned in the absence of commercial power.

Information for this estimate was collected through field visits and interviews with representatives
of the Bahamas Telecommunications Company (BTC), Cable Bahamas Limited (CBL) and the mobile
carrier ALIV. The information related to the hurricane’s effects on the BTC was limited and, as such,
some estimations were made based on past reports.

BASELINE INFORMATION

There are three primary telecommunications service providers in The Bahamas- Bahamas
Telecommunications Company (BTC), Cable Bahamas Limited (CBL), and ALIV. As the first service
provider ontheisland, BTC provides the widest range of telecommunications services, including fixed
telephone, broadband internet, Internet Protocol Television (IPTV), and mobile services. Alternatively,
ALIV and Cable Bahamas Ltd. each provide a narrower range of services, with ALIV focusing on mobile
cellular services while CBL focuses on fixed telephone, broadband internet, and IPTV.

BTC is 49 percent owned by the Government of The Bahamas, 49 percent owned by Cable and
Wireless, and two percent owned by a charitable trust called The BTC Foundation. Many BTC
products are provided under the FLOW brand name. BTC is obligated by the terms of its license to
provide telecommunications services throughout The Bahamas. Operating on 18 islands, BTC has
roughly 70,000 customers for fixed-line telecommunications services that use a combination of
fiber optic and copper wire infrastructure. BTC also has about 284,000 mobile subscribers.

The Bahamas is connected through an underwater fiber-optic cable network called The Bahamas
Domestic Submarine Network (BDSNi), which has 14 landing points on the islands and an additional
spur that connects to Port-au-Prince, Haiti. This submarine cable is owned and operated by BTC.

Cable Bahamas Limited is a Bahamian-owned public converged communications services provider.
Initially a cable television service provider, CBL expanded to incorporate broadband internet in
2000 and telephone service in 2011. CBL also holds a 48 percent stake in the mobile operator
ALIV, which motivates a strong partnership between the two companies. The remaining stake in
the ownership of ALIV is held by a holding company that is controlled by the Government of The
Bahamas. ALIV reported a total of 110,000 mobile subscribers to their mobile cellular 3G and 4G
LTE services. Their system spans across fifteen islands and is supported by 234 cellular towers.
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DAMAGE

Damage to the Telecommunications sector was different in nature to those caused by previous
hurricanes and were especially catastrophic. Flooding damage on Abaco and Grand Bahama caused
damage to both wired and wireless infrastructure. Water damage to electronic systems rendered
many parts of the network inoperable during and after the hurricane, while the high saline content
of the flood water caused corrosion to various types of wiring and conductors that defend well
against more typical exposure to moisture. Due to the high flood levels, buried fiber optic cables
and copper wires were damaged to the point where they emerged from the ground to connect to
above ground equipment. Heavy winds also caused typical damage to wireless infrastructure such
as antennae, base transceiver stations, and satellite dishes.

On Abaco, damage was widespread as many cellular towers were damaged or completely
devastated. Damage to the electricity grid in the form of downed poles also caused significant
damage to telecommunications cables and fiber optics across the island. This is expected to require
significant financial and human resources to restore and as such will have a large impact on the
amount of losses sustained.

The most significant damage on Grand Bahama came in the form of flooding. The administrative
and operations center of one of the service providers was completely flooded by up to seven feet of
water, causing a complete loss of equipment, which must be replaced for recovery of service. Total
damage is estimated at $42.1 million.

TABLE 43. SUMMARY OF DAMAGE IN THE TELECOMMUNICATIONS SECTOR

Description Public Private Total

Buildings and Equipment

Abaco 11,000,000 11,000,000
Grand Bahama 2,300,000 2,300,000
Wired Infrastructure -
Abaco 20,000,000 20,000,000
Grand Bahama 2,250,000 2,250,000
Wireless Infrastructure -
Abaco 5,600,000 5,600,000
Grand Bahama 1,000,000 1,000,000
Total - $42,150,000 $42,150,000

Source: Assessment team, 2019

LOSSES

Losses have been calculated based on the number of customers lost for each type of
telecommunications service, the average amount of time these services were unavailable, and the
average revenue per user for each service (ARPU). The severity of the damage on Abaco is likely to
delay the provision of any type of services for an extended period.

Most of the wired infrastructure on Abaco will need to be replaced due to wind damage, water
damage or corrosion caused by saltwater. Restoration of wired services on Abaco is likely to
continue well into the second half of the year 2020. Furthermore, the losses include the client base
that will need to rebuild their homes and businesses before engaging with any telecommunications
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provider. This factor is expected to contribute to service loss up until the year 2021 as Abaco
gradually returns to a state of normalcy and productivity.

Grand Bahama was seriously impacted as flood damage caused the interruption of services at both
wired and wireless network nodes. Furthermore, the lack of commercial power caused a disruption
to services. Wireless cellular services are a major source of income and account for losses of $15
million.

The losses on Grand Bahama are estimated based on a recovery of approximately four months (up

to December 2019), while the losses on Abaco is estimated based on a time of two years and four
months (up to December 2021). The total value of losses is estimated at $54.4 million.

TABLE 44. SUMMARY OF LOSSES IN THE TELECOMMUNICATIONS SECTOR

Island Total
Abaco 41,943,917
Grand Bahama 12,436,232
Total 54,380,149

Source: Assessment team, 2019

ADDITIONAL COSTS

Additional costs in the Telecommunications sector included the cost of fuel used by backup
generators for cellular sites and other facilities, the cost of transportation of equipment and
materials for making repairs to telecommunications networks after the storm, and the value of
contracted labor hired under the extraordinary circumstances to help with recovery efforts. Total
Additional costs were estimated at approximately one million dollars.

TABLE 45. TELECOMMUNICATIONS: ADDITIONAL COSTS

Island Total

Extralabor Costs

Abaco 500,000
Grand Bahama 25,000
Temporary Power Generators -
Abaco 6,000
Grand Bahama 8,960
Cellular on Wheels -
Abaco 300,000
Grand Bahama 200,000
Total 1,039,960

Source: Assessment team, 2019
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POWER SECTOR

INTRODUCTION

Hurricane Dorian caused extensive damage to the power generation, transmission and distribution
systems on the islands of Abaco and Grand Bahama. On Grand Bahama, severe flooding caused
damage tothe power generation plant located at Pill Street, whilst strong winds destroyed the major
transmission line to the eastern end of the island, seriously inhibiting the restoration of service. Also,
major destruction to the properties on the eastern part of Grand Bahama may have implications for
losses to the power sector as customers gradually rebuild and reconnect to the power grid. On
Abaco, there was extreme damage to the power generation plant at Marsh Harbour caused by both
wind and flooding, while the transmission and distribution systems throughout the island suffered
wind damage. Significant losses are expected from the level of destruction on Abaco, which has a
marked reduction in the number of clients receiving service. Complete restoration of the power
sector on Abaco will likely be a long-term process.

Total damage in the Power sector was estimated at $131.3 million, of which $8.4 million was
from damage to the transmission and distribution networks on Abaco, and $21 million in
damage to the flooded power generation plant on Grand Bahama.

Total losses were estimated at $68.9 million, reflecting the value of power that was not sold, both
because of damage to the transmission and distribution network and because of the reduction in
demand for electricity as a result of storm damage. Losses were estimated until December 2021 as
recovery is expected to take at least this time or even longer to return to normal levels. An estimated
loss of $22 million was made for the remainder of the year 2019; $40 million for the year 2020; and
$6.8 million for the year 2021.

Additional costs were estimated at $6.3 million, which mainly reflect labor and labor-support costs.
Information for these estimates was collected through field visits, interviews with representatives
of the Bahamas Power and Light (BPL) and the Grand Bahama Power Company (GBPC), and
various publicly available documents.

BASELINE INFORMATION

Many of the islands of The Bahamas, including Abaco, receive a supply of electrical power from
Bahamas Power and Light (BPL). Inthe case of Grand Bahama, the service provideris Grand Bahama
Power Company (GBPC), a subsidiary of Emera Limited, a utility company from Halifax Canada.
There also exist a few Authorized Public Electricity Suppliers (APES) in The Bahamas which include
St. George'’s Cay Power Company, and Baker’s Bay power company. Total Commercial Generation
Capacity installed throughout The Bahamas is about 645MW, serving approximately 142,000
consumers, split 80 percent residential and 20 percent commercial, and the sector directly employs
approximately 1350 people (Utilities Regulation and Competition Authority, 2018). The last report
of revenues of the power sector made by the Ultilities Regulation and Competition Authority
(URCA) was $513 million in 2016. With respect to electricity rates on the affected islands, BPL
charges between 10.95 and 14.95 cents per kWH, while GBPC charges between 17.56 and 26.06
cents per kWH. Electricity prices in The Bahamas also include an additional varying fuel surcharge
based onthe cost of the fuel used in generating power during the relevant period. The last surcharge
reported was 17.77 cents in April 2019 (Rachel Knowles, 2019).
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ABACO

BPL serves 108,000 customers in New Providence and most of the Family Islands, of which 93,424
are residential customers (Rachel Knowles, 2019). The total population of Abaco is estimated at
25,000 residents, which makes an estimated 8,000 customers (Abaco CARES, 2010). Abaco is
served by two power generating plants. The plant at Marsh Harbour is relatively old and contains
two generators with 4 MW capacity (total 8 MW), while the plant at Wilson City is relatively new,
containing four generators each with a 12 MW capacity (total 48 MW). Major power demands
come from the main settlement at Marsh Harbour, with other major demands coming from the
commercial area and the resorts located in Treasure Cay. Abaco’s peak load is about 28 MW with
the average load standing at around 22 MW.

GRAND BAHAMA

GBPC serves approximately 19,000 customers across Grand Bahama, with approximately 15,500
residential customers, 2500 commercial customers and approximately 1000 unclassified (ICD
Utilities Limited, 2016). Power is generated at two major power plants by two slow-speed and
seven medium-speed diesel engine generators, with an overall peak generation capacity of about
100 MW (50 MW at each plant). GBPC has a transmission and distribution network that includes
eight substations, 153 km of transmission lines and 860 km of distribution lines. Most of GBPC's
customers and power demands are located on the western part of the island of Grand Bahama and
around the primary settlement of Freeport. Grand Bahama'’s typical load is about 60 MW.

DAMAGE

The greatest damage to Abaco occurred in the northern part of the island, whose power generation
plant at Marsh Harbour was destroyed from heavy winds and strong flooding. Located at the same
Marsh Harbour plant was a major substation and storage yard for materials — all of which received
significant damage. The power plant at Wilson City remained operational after receiving only
minor damage. Due to the heavy impact of the hurricane on Marsh Harbour, the two 4 MW power
generation units there require major repairs. BPL plans to relocate these units to the Wilson City
power plant as all the buildings at the Marsh Harbour power generation plant were destroyed.

There was serious damage to the support poles of two large transmission lines (34.5kV) connecting
the Wilson City power plant to the Marsh Harbour substation facility for voltage management.
Transmission lines that carry power to Treasure Cay and the northernmost end of the island were
also damaged, cutting off the power supply to these areas. Approximately 1000 transmission or
distribution poles were destroyed or seriously damaged, also damaged was all the accompanying
pole-mounted equipment such as transformers and switches, as well as the equipment at five
substations. The condition of electrical infrastructure on the populated cays around Abaco was still
under investigation at the time of this report. Some of the cays are linked to the maon Abaco island
by a submarine cable, however, the conditions of these submarine cables were unknown.

The Government of The Bahamas expects to rebuild Abaco to the standard that existed before the
effects of the hurricane. As such, BPL provided a plan for the rebuild and restoration of the Abaco
electricity grid from Wilson City to Crown Haven, including the Abaco Cays. The plan included the
following key items to deal with major damage:

|. Reconstruction of the transmission line from Wilson City to Crown Haven

[I. Reconstruction of the distribution network in Marsh Harbour and Treasure Cay
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[Il. Reconstruction of substations that were destroyed during Hurricane Dorian

On Grand Bahama, widespread flooding caused damage to one of the power plants as well as four
of the substations used to service the island. The severe destruction on the eastern end of the island
caused serious damage to electrical infrastructure as well as customer properties. Furthermore,
the hurricane destroyed the only transmission line which connected the eastern end of the island
to the main settlement of Freeport and the western part of the island. East End has therefore been
completely disconnected from the main power grid. Additionally, a major crude oil storage facility
owned by Norway’s Equinor has also been disconnected from the main grid. Other major damage
includes 76 vehicles such as bucket trucks and vans which were lost due to flooding and general
damage to assets.

Significant efforts were ongoing to restore power as there were 15,000 customers in the affected
areas receiving power by the time the DalLLA team had arrived for this assessment. The East End
area of the island is expected to pose a significant challenge to power restoration as the cost to
restore power to approximately 300 customers in that area is an estimated $8 million. The total
length of transmission and distribution lines to the eastern area is estimated to be well over 100 km,
excluding any distribution infrastructure that may exist on Sweeting’'s Cay and Lightbourne Key.
Table 46 breaks down the damage to the Power sector by island.

TABLE 46. POWER SECTOR: DAMAGE ($)

Description Public Private Total

Damage to Power Generation

Abaco 920,000 - 920,000
Grand Bahama - 21,000,000 21,000,000
Damage to Transmission and Distribution

Abaco 80,435,000 - 80,435,000
Grand Bahama - 16,000,000 16,000,000
Buildings and Equipment

Abaco 3,000,000 3,000,000
Grand Bahama - 10,000,000 10,000,000
Total $84,355,000 $47,000,000 $131,355,000

Sources: Assessment team 2019 and Abaco rebuild and restoration plan 2019.

LOSSES

Losses in the power sector represent sales of electricity that did not occur because of damage
to the network. Abaco has a significant challenge for power restoration which is complicated by
three major elements: 1) destruction throughout the transmission and distribution grid slows the
progress of reconnection; 2) widespread damage to property has caused a temporarily decreased
population which reduces the demand for power across the island; 3) the power generation plants
available are too large to operate for such a drastically reduced demand for electric power and
therefore less efficient machines will have to be utilized.

BPLs first step toward power restoration involved reconnecting the power grid in the southern
part of Abaco to the power generation plant at Wilson City. Next, a 1.5 MW backup generator
was used to supply power to this area as the peak load was still quite low. The next step will involve
reconnecting essential infrastructure such as the airport, port, and hospital to the main power
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supply as well as reconnecting the main transmission lines across the island. Reconnection across
the island should provide a more significant load, which can then be serviced by one of the larger 12
MW power generation units at the Wilson City plant. In the interim BPL plans to procure five 1.5
MW generators for temporary use in locations across Abaco. These smaller generator units are for
powering each of the disconnected parts of the power grid during the time it takes the team from
BPL to unite the entire grid. Reconnection of the entire power grid is likely to take up to six months.
The expected average load after the entire grid is reconnected is expected to be about 10 - 12
MW, less than half of the average load before Hurricane Dorian.

On Grand Bahama, BPL was able to gradually restore power to about 80 percent of customers
within a two-week period after the passing of the hurricane. The remaining 20 percent are
expected to be restored by the end of October 2019. There is no projected time for the recovery
of customers lost from East End of Grand Bahama - about 300 of them. Finally, GBPC is likely to
recover only 80 percent of the original customer base as around 20 percent of clients will be unable
to receive a safe power supply or may not return altogether. The largest client that has been cut off,
Norway's Equinor, is likely to install their own diesel generation system, however, no specifics of
this arrangement have been discussed with the DalLA team. The average load on Grand Bahamais
expected to remain at about 45 MW for the next six months to a year.

The value of Losses was calculated based on a retail price of $0.13 per kilowatt-hour (kWh) for
Abaco and $0.22 per kilowatt-hour (kWh) for Grand Bahama, shown on Table 47. The losses on
Grand Bahama are estimated based on a time for recovery of one year and four months (up to
December 2020), whilst the losses on Abaco is estimated based on a timeframe of two years and
four months (up to December 2021).

TABLE 47. POWER SECTOR: LOSSES ($)

Public Private

Island Total
Abaco 24,714,816 ) 24,714,816
Grand Bahama 44,209,742 44,209,742
Total $24,714,816 $44,209,742 $68.924.558
Source: Assessment team, 2019
ADDITIONAL COSTS

Additional costs include the extra labor deployed to perform restoration work, and support
services such as meals, lodging and transportation required to maintain the workforce in the
field. As part of the response to this disaster, repair crews were mobilized from throughout The
Bahamas, with crews from less affected islands being transported to more affected parts of the
country. In addition to linesmen, all available staff at BPL were mobilized to work toward the
restoration. The total costs of these efforts are shown in Table 48 Furthering efforts, BPL plans
to engage the Caribbean Electric Utility Services Corporation (CARILEC) to provide international
crews from elsewhere in the Caribbean including Barbados, Belize, British Virgin Islands, Cayman
Islands, Dominica, and Grenada to come to The Bahamas to help with the restoration of Abaco. In
the case of Grand Bahama, approximately 80 persons were hired along with an unspecified number
of trucks and other equipment to assist GBPC in restoring power in a timely fashion.
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TABLE 48. POWER SECTOR: ADDITIONAL COSTS ($)

Island Private Public Total
Extralabor Costs

Abaco 1,955,000 1,955,000
Grand Bahama 3,000,000 3,000,000
Temporary Power Generators

Abaco 1,380,000 1,380,000
Grand Bahama

Total $3,000,000 $3,335,000 $6,335,000

Source: Assessment team 2019.
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WATER AND SANITATION

INTRODUCTION

The Bahamas has serious obstacles related to the availability of water and the capacity to supply
water due to its geographical spread, population size, remote locations, topography and climatic
conditions. Water sources, treatment, storage and distribution on Abaco are managed by the
public company, Water & Sewerage Corporation (WSC). In the case of Grand Bahama, services are
provided by a third-party private entity Grand Bahama Utility Company (GBUC).

Fieldvisitsto Abacoand Grand Bahama by the Assessment team confirmed that water and sewerage
infrastructure suffered moderate to major damage and losses and face serious challenges to
restore water service throughout the affected areas. Most of the major damage to the system was
observed in the areas of Central Abaco and Treasure Cay. According to the information supplied in
meetings with GBUC most of the damage on Grand Bahama occurred in the water wells and the
water distribution system in the island. Also, the interruption of power on both islands prevented
the normal operation of water wells, treatment plants and the distribution system for long periods
of time, affecting the supply of service to the residences and businesses.

Damage to facilities and assets associated with water and sanitation is estimated to be $14.8 million.
Due to the interruption of water distribution service into dwellings, losses are expected to be $36.6
million. Additional costs such as additional work force and construction equipment, emergency
power generation, and solid waste management are estimated at $2.3 million. This also includes the
expenses of managing cleaning activities, disaster assessment and recovery teams deployed, and
payment to fulfill restoration work.

This assessment was based on the information received from the public and private institutions

involved in the activity, interviews during the Assessment team mission and the field visits, as well
as some public information available.

BASELINE INFORMATION

WATER

Water is provided to about 94 percent of the population in The Bahamas by piped services (Table
49). It is provided to most of the islands by WSC except for Grand Bahama which is provided by
GBUC.
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TABLE 49. HOUSEHOLDS ACCESS TO WATER

Type of access Households (2010) Percentage
Public piped into dwelling 63,438 62%
Public piped into yard 1,749 2%
Private piped into dwelling 31,763 31%
Private not piped 2,920 3%
Public standpipe 1,036 1%
Public well or tank 93 0%
Rainwater system 1,111 1%
Other 648 1%
Total 102,758 100%

Source: 2010 Census

ABACO

The water infrastructure on Abaco consists of several standalone systems, most of which include
pumping stations, storage tanks, mains and pipes, and some also include pressure tanks. The two
water suppliers used by WSC are well fields and Reverse Osmosis (RO) plants. In addition to the
water supply system, storage, and distribution network, WSC also handles all commercial aspects
related to billing and collection. Presented in Table 50, based on the 2010 census, is the private
dwelling data sort