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EXECUTIVE SUMMARY

ALG Global Ltd (ALG) and Ensphere Group Limited (Ensphere) were commissioned by the Government of
Turks and Caicos Islands (TCIG) to complete a Environmental and Social (E&S) Assessment of Providenciales
International Airport (Provo Airport) in Turks and Caicos, prior to its modernisation and expansion. The benefit
of this report is to the TCIG, and Turks and Caicos Islands Airports Authority (TCIAA).

The objective of this E&S Assessment was to assess any latent, direct and indirect environmental and social
liabilities, which may be of material consideration to any proposed bidder; identify any gaps in information; and
ways to close such gaps in order to support the Project development in line with IFC Performance Standards
(PS) and international good practice.

For the purposes of this assessment a materiality threshold of US$100,000 per item has been applied. Any
findings below this threshold have been reported as a ‘minor cost’ or ‘management issue’.

All works have been undertaken in accordance with the scope of works and limitations outlined in ALG’s
agreement and the terms and conditions contained therein.

Providenciales International Airport is the primary gateway to the Turks and Caicos Islands (TCI), besides the
Grand Turk Cruise Terminal. It serves the Providenciales Island, the most inhabited Island in TCI. It is located
in the centre of this island, at 5 metres elevation above sea level. The Airport's property boundary
encompasses 278.85 hectares (689.06 acres), including the airfield, terminal, landside and support facilities.
Security fencing is provided around the perimeter of the property. In 2021, the airport handled over 400,000
stayover arrivals, of which 92% were US citizens. International airlines serving the airport include American
Airlines, Air Canada, British Airways, Delta, United, WestJet, and JetBlue. It operates from 6am to 8pm, local
time.

There are residential settlements to the northeast and southeast of the airport, industrial developments to the
south, a forested area to the northwest, and, to the west/south-west of the airport, the Chalk Sound National
Park is located with close proximity.

Based on our assessment, some potentially material environmental and social aspects have been identified.
It is highlighted that, at the time of writing, there are still information gaps for which documentation is still
awaited. Notwithstanding this, many of the issues identified have been considered as part of the proposed
Project, with a view to mitigating them. These issues include:

Surface and wastewater management

Waste management

Climate change (transitional and physical risks)
Contaminated land

Biodiversity

Costs for addressing and mitigating some of these aspects have been included within the business plan, while
other mitigating factors have been included in the proposed PPP agreement.

The materiality of other E&S issues could not be established on the basis of existing information. These
include:

e H&S matters
e HR (legal information pending)
o Emergency preparedness

It is expected that these will be suitably considered as part of the next iteration of this report.
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Acronyms and Definitions

Acronym Definitions ‘

ARFF Aircraft Rescue and Fire Fighting

AST Aboveground Storage Tank

ATMs Air Traffic Movements

Authority  Ministry of Transport

BOD Biological Oxygen Demand

CA Concession Agreement

CBA Collective Bargaining Agreement

COoD Chemical Oxygen Demand

DBFOM Design, Build, Finance, Operate and Maintain
ESAP Environmental and Social Action Plan

ESIA Environmental and Social Impact Assessment
ESMP Environmental and Social Management Plan
FC Financial Close

FTE Full Time Employee

H&S Health and Safety

HGV Heavy Goods Vehicle

HSE Health, Safety and Environment

IBC Intermediate Bulk Container

ILO International Labour Organisation

KPI Key Performance Indicator

LNG Liquified Natural Gas

M&E Mechanical and Electrical

OoDS Ozone Depleting Substance

OHS Occupational Health & Safety

O&M Operation and routine Maintenance

PCB Polychlorinated Biphenyls

PPE Personal Protective Equipment

PPP Public Private Partnership

PSA Public Safety Area

RCP Representative Concentration Pathway
RWY Runway

SMS Safety Management System

SS Suspended Solids

TBC To be confirmed

TCI Turks and Caicos Islands

TCIAA Turks and Caicos Islands Airports Authority
Project The modernisation and expansion of Providenciales International Airport
UST Underground Storage Tank
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Uxo Unexploded Ordnance

WHO World Health Organisation

WWTP Wastewater Treatment Plant
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1. Introduction

General

ALG Global Ltd (ALG) and Ensphere Group Limited (Ensphere) were commissioned by the Government of
Turks and Caicos Islands (TCIG) to complete a Environmental and Social (E&S) Assessment of Providenciales
International Airport (Provo Airport) in Turks and Caicos, prior to its modernisation and expansion. The benefit
of this report is to the TCIG, and Turks and Caicos Islands Airports Authority (TCIAA).

The objective of this E&S Assessment was to assess any latent, direct and indirect environmental and social
liabilities, which may be of material consideration to any proposed bidder; identify any gaps in information; and
ways to close such gaps in order to support the Project development in line with IFC Performance Standards
(PS) and international good practice.

For the purposes of this assessment a materiality threshold of US$100,000 per item has been applied. Any
findings below this threshold have been reported as a ‘minor cost’ or ‘management issue’.

Methodology

All works have been undertaken in accordance with the scope of works and limitations outlined in ALG’s
agreement and the terms and conditions contained therein.

Scope of Works

The E&S Assessment comprised an independent evaluation of E&S aspects of the Project with consideration
of the applicable regulatory and IFC applicable standards. The Assessment takes into consideration the
existing operations at Provo Airport and elements relevant to future operations as defined by the Project.

The E&S Assessment comprised a site visit which was conducted between the 23 May and the 26" May
2022 by Penelope Latorre (E&S Lead). The site visit comprised:

e A walkover of the terminal and landside areas (including car parks).
e A cursory visual inspection of the airside areas of the airport, which comprise:
o The three fuel farms (two of them only externally)
The fire station
The ATC
The wastewater treatment facility
The FBO facilities
Waste storage areas (only selected areas)
An overview of landscaped areas across the airport (in particular, along the runway and
taxiways).

O O O O O O

In addition, during the period above, meetings were held with the following relevant entities:

External Stakeholders Internal Stakeholders

Rubis Regional Manager, responsible for the TCIAA CEO and deputy CEOs
operation of one Fuel Farm

Ports Authority Board Infrastructure Committee

Environmental Health Project Team
Representatives of FBOs

Director of Contracts & Procurement

Ministry of Immigration and Border Services Director of HR

Ministry of Infrastructure, Physical Planning, and Director of Meteorology
Public Works

Ministry of Finance, Trade and Investment Executive Terminal Manager
Airline representatives Safety Director

Airport concessions representatives Director of Operations
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Ministry of Tourism and Tourist Association Maintenance Manager
representatives

Ministry of Environmental and Coastal Resources Director of Security

The Assessment further comprised a review of information and documentation facilitated by the Airport,
although it is noted that information received in relation to E&S matters is scarce. A brief review of publicly
available information in relation to EHS matters was also conducted.

This ESDD Report provides a summary of the findings from the visit, stakeholder engagement and
documentation review. Where necessary, recommendations have been made to address any issues and close
any gaps identified. Where possible, actions have been quantified and included as capital expenditure
(CAPEX) and operational expenditure (OPEX) in the financial model. Where actions could not be identified,
cost estimates have been provided for any additional technical studies which may be required in order to
facilitate such quantification.

Risk analysis

For the purposes of this assessment a materiality threshold of €100,000 per item has been applied. Any
findings below this threshold have been reported as a ‘minor cost’ or ‘management issue’.

Materiality has been rated in the relevant sections below utilising a traffic light system as follows:
. A material risk has been identified, which remains unmitigated.

A risk has been identified, which has the potential to be material, but requires additional information to confirm
this or is only likely to be material for the Project.

A risk has been identified, which is unlikely to be material but this requires further substantiation for this to be
confirmed. Also covers a scenario where a risk has been identified, but financial allowances have been included
in the Project’s business plan.

No material issues have been identified.

Limitations

The scope of this assessment is subject to the scope and limitations set out in the proposal referenced above
(in particular in relation to information, scope and schedule limitations). It is highlighted that this assessment
does not constitute a full compliance audit or an Environmental and Social Impact Assessment (ESIA). The
Assessment comprised a non intrusive evaluation of performance, and it is noted that no intrusive
investigations, monitoring or technical assessments were conducted as part of the assignment. Where
relevant, these have been recommended within this report. The scope of this investigation does not include
an assessment for the presence of Asbestos Containing Materials (ACMs). Where the presence of such
materials is known or suspected, recommendations for management in accordance with legal requirements
are provided in the main body of this report.

Where a review of third-party reports or other data sources has been undertaken, ALG/Ensphere has assessed
the appropriateness of the scope of work in relation to the identification of risks and provided comment on the
findings in relation to overall environmental and social liabilities. However, these reports may not necessarily
be suitable to identify all relevant environmental risks attached to the asset, or to evaluate these risks in the
context of due diligence. ALG/Ensphere is not able to warrant the accuracy of these reports, or the competence
with which such studies were undertaken.

Where reference is made to contractual arrangements within the report, the content and interpretation of these
arrangements has been provided by either site management or the legal advisor to this transaction.

It is noted that some gaps in information have been identified as part of this assessment. Where this is the
case, this has been highlighted in the body of the report. Therefore, certain conclusions and recommendations
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have been based on the Consultant’s experience with this type of assets and benchmarks. However, it is
noted that specific, more detailed studies would be required to fully assess the viability of the
recommendations. Where this is the case, the need for these assessments has also been highlighted in the
relevant sections below.
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2. The Site and Project

Site Description

North Caicos
ternational

Providenciales International Airport is the
primary gateway to the Turks and Caicos Islands Clay,
(TCI), besides the Grand Turk Cruise Terminal.
It serves the Providenciales Island, the most
inhabited Island in TCI. It is located in the centre Providenciales
of this island, at 5 metres elevation above sea ﬂ '““;’:a:;"a'
level. There are residential settlements to the :
northeast and southeast of the airport, industrial

developments to the south, a forested area to the

northwest, and, to the west/south-west of the .
airport, the Chalk Sound National Park is located

with close proximity. g

In 2021, the airport handled over 400,000 -

stayover arrivals, of which 92% were US citizens. International airlines serving the airport include American
Airlines, Air Canada, British Airways, Delta, United, WestJet, and JetBlue. It operates from 6am to 8pm, local
time.

Grand Turks
International v
~
)
salt ” o<

Ambergris Clay
Cay

The Airport’s property boundary encompasses 278.85 hectares (689.06 acres), including the airfield,
terminal, landside and support facilities. Security fencing is provided around the perimeter of the property.

The airport has a single road access: Airport Road, located to the north of the airport.

o Settiemen R | R
; v ~ e b, &
b 4 S Pohe n -
- ‘ e 1%
iy g
& -
= 3

Source: Google Maps

The airport is government owned and managed by the Turks and Caicos Islands Airport Authority (TCIAA), a
public company that was established in 2006 to control and manage state owned airports within the Turks and
Caicos Islands. TCIAA also manages Gran Turks International, North Caicos International, South Caicos
International, Salt Cay, Pine Cay, and Ambergris Cay airports.

The airport has the following infrastructure, mostly to the north of the runway:

1. One main Terminal: a two-storey steel structure of approximately 8,400m2. The terminal handles both
domestic and international air traffic. Check-in areas are located in a semi-open areas of the terminal.
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The terminal was last expanded in 2014 to include enlarged international hold-room on two levels, and
expanded international arrivals facilities, including passport control and international baggage claim.

2. Two FBO terminals: operated by Blue Heron (to the south of the runway) and Provoair Centre (to the
north of the runway and to the east of the fuel farms).

3. One runway: runaway 10-28, which length is 2,804m and width approximately 46m, with 7.5mirs
paved runaway shoulders.

4. Taxiways: a total of 9 taxiways provide support to the runway, seven located north of it and the
remaining two south.

5. Aprons: There are three main aprons at the airport: two serve the FBOs and one is dedicated to
commercial aviation. This last apron has 9 marked aircraft stands (7 primary and 2 secondary).

6. Three fuel farms: the primary fuel farm is located 200m east of the main terminal and is operated by
Rubis (although it is understood this was formerly ran by Provo Air Charter). During the site visit, it
was reported that this facility is located outside the airport’s property boundary, on private land. This
land is surrounded by a security fence and gated access, with paved access to the facility from Airport
Road. A second fuel farm is located next to the primary one, which is owned and operated by Provo
Air Center and exclusively serves general aviation at this FBO facilities. The third fuel farm is located
south of the Runway and is owned and operated by Blue Heron Aviation and exclusively serves their
operations.

7. The airport maintenance building consists of equipment storage space and office space. The garage
consists of equipment storage, maintenance repair shop, vehicle bays, and office space.

8. The rescue and fire-fighting services facilities consists of three single-loaded vehicle bays that
house three aircraft rescue and firefighting vehicles., personnel accommodation, and staff training
facilities.

9. Two car parking areas: the main area is north of the terminal and is used for rental cars and vehicles.
A second car parking area is located adjacent to the east of the terminal and is used exclusively for
taxis.

10. Support facilities: air traffic control tower, wastewater treatment facility, wildlife services tower, etc.

?-‘*a'r
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Source: Providenciales Masterplan 2018

A detailed description of the Site’s environmental and climatological setting is presented in Annex 1 below.

Site history

According to publicly available information, in the 1960s, a private airstrip was developed at this location to
support the development of the island, which had been created by clearing way bushes. This was extended in



ALG @ensphere

Transport & Infrastructure

1970s and by 1977 the entire runway was surfaced with a sealcoat. In 1981 a major upgrade was conducted,
with a further expansion and improvement of the runway and the construction of the terminal in the present
location. The airport has been expanded on a few occasions, most recently in 2011 (phase 1) and 2014 (phase
2).

Phase 1 included the extension of the runway, the reconstruction of an apron, new connecting taxiways,
perimeter security fencing, asphalt overlay of all existing pavement surfaces, and replacement of airfield
electrical systems.

Phase 2 included the expansion of terminal building and construction of a parking lot, installation of a new
flight display system, and expansion of the check-in counter areas, departure lounge and roadways for an
improved passenger experience.

The Project

Overview

The Project (the modernization and expansion of Providenciales Airport) has been structured around two
phases:

e Quick wins: projects as outlined in the figure below

PR NS
PTB expansion
+ 26,700 sqgft

Terminal Capacity
1.0-1.6 Mpax

+ 282,000 sqgft
apron

Stand Capacity g Airfield Capacity
' 12 code C + 7 code B ] ~17 ATMs/h
'amu-zx'am.’ Ve AT

The following changes would be proposed to the existing terminal to increase capacity in the immediate
term:
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GROUND FLOOR

BABIARBIRAERE

FIRST FLOOR

]

~.

e Short to medium term developments:

New PTB of
270,000 sgft

Terminal Capacity

Car parking
expansion

Car parking Capacity
612 spaces

+ 110,555 sqft & + TWY for DEP
apron ®  + TWY for ARR

: Stand Capacity g Airfield Capacity 1
12 code C + 9 code B 26-28 ATMs/h
g W AP -

A new terminal would be proposed during this phase, as shown below:
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Project timeline
The timeline for the two phases of the project has been preliminarily projected as outlined in the diagram below:

2022 2023-2024 2025-2028
S Short/Mid Term
. + Turn Pad + TWY for DEP
Airfield T 1D + FBO restrictions + TWY for ARR
Airfield Capacity - . . .
N Airfield Capacity Airfield Capacity
14 ATMs/h ~17 ATMs/h 26-28 ATMs/h
Apron ~750,000 sqft + 282,000 sqft + 110,555 saft
Stand Capacity Stand Capacity Stand Capacity
9 code C + 3 code A/B 12 code C + 7 code B 12 code C + 9 code B
Passenger PTB expansion New PTB of
Terminal S + 26,700 sqft 270,000 saft
Terminal Capacity . . . .
_ Terminal Capacity Terminal Capacity
0.8-1.2 Mpax 1.0-1.6 Mpax 2.5 Mpax
Surface access 92,322 sqft Expansion with new PTB
Car parking Capacity B Car parking Capacity
409 spaces 612 spaces

Associated Facilities

Based on our discussions with management and other stakeholders during the site visit, the only likely
Associated Facility of the project, may be related to waste disposal. The Island is currently reviewing its landfill
capacity. Whilst additional landfill capacity might be needed for the project, this is only likely to be on a
cumulative basis with other developments in the tourism and hospitality industry which will be taking place in

the island in parallel to this project.
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Annex 1. Environmental, climatological, and social setting

Environmental setting

Information pertaining to Providenciales Airport’s site is not readily available in the absence of a former ESIA
or detailed environmental management documentation. The following sections mainly refer to the
Providenciales Island and Turks and Caicos national level (when information was available), and to the
Caribbean Islands region.

Geography and Geology '

Turks and Caicos is located in the Lucayan Archipelago, to the north of the Caribbean Sea, within the
Bahamian Archipielago.

Turks and Caicos is formed by two groups of tropical islands: the Caicos islands and Turks islands, with a total
of 40 islands and cays. The Turks Islands group consist of Grand Turk and Salt Clay islands, both inhabited,
and six uninhabited cays. The Caicos Islands group are formed by 6 main islands: North Caicos, Middle
Caicos, East Caicos, West Caicos, South Caicos, and Providenciales, where the Providenciales Airport is
located. Except for East and West Caicos, the islands are inhabited.

TURKS & CAICOS

LOWLANDS
Bahamas
North Atlantic Ocean
Caicos Bottle

Parrot Cay._ . Creel

; Ba; i
Pine Cay\é\;g‘} @’VCay ’c\:‘;‘t’gse

Blue i A
Hil Is&_/d@'\(;rac;“ﬁﬁ% 7 7 East N
bt “ap \ A
Ny 74# Bay & /y 0, .{,%;! };; thfcos

m’ Providenciales j\j\%) oo GrraJLd
%V‘est Caicos ti Vﬁﬂ Caicos lsf?:livd
CalEEs ﬁ/T urks Island
Caicos Bank c'_l‘facrkb%”urlf‘ C::ii?f;rn f
Ambergris Town P
Turks Cas_;  Turks ;e
and Gy
Caicos et Bfécz;nd
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Figure 1. Turks and Caicos
Source: WorldAtlas

A 22 miles wide and over 7,000 feet deep marine trench, the Turks Island Passage, divides Turks islands from
the Caicos Islands.

The islands consist of flat limestone formed by coral reefs and are ringed by sandy beaches. Caves and
‘blowholes’ exist in Turks and Caicos’ limestone cliffs?.

The entire territory of Turks and Caicos consist of lowlands. 55.9% of the land area has an elevation below
five metres?3, and the highest point in Turks and Caicos are the Blue Hills on the northwest Caicos
(Providenciales) with an elevation of 49m.

1 Information presented in this section is mostly based on information extrated from WorldAtlas. Available at:
https://www.worldatlas.com/maps/turks-and-caicos

2 Caribbean islands, coastal ecology and geomorphology

3 https://data.worldbank.org/country/turks-and-caicos-islands?view=chart
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Figure 2. Marine features of Caicos Plateau
Source: Draft National Physical Sustainable Development Plan

Hydrogeology #

The Turks and Caicos have a few freshwater reserves at ground level. On limestone islands such as Turks
and Caicos, which are mostly flat and low lying, there are no possibilities for large scale surface storage. In
addition, groundwater may be present in thin lens-shaped bodies. These lenses are found in a very delicate
equilibrium with saline seawater and can be destroyed by improper extraction, drought or tidal waves.

The Turks and Caicos Islands are water scarce, with very limited natural freshwater resources potable water
is typically sourced from reverse osmosis desalination of brackish, underground water on the islands of
Providenciales and Salt Cay; while on the less populated islands, many homes have sizeable cisterns to store
water (which have been required by law), and these may be replenished either from rainwater or via truck
borne water supplies. Non-potable water resources including sea water and brackish groundwater are also
utilized for flushing toilets.

Hydrology

The small limestone islands of the Caribbean, such as Turks and Caicos Islands, form lens-shaped bodies
overlying deeper more saline groundwater. Lens development is found to be principally controlled by the
permeability of the limestone and in particular by the type of permeability. In Providenciales Island, the water
bodies correspond to fissure-controlled groundwater flow 5.

The islands receive limited rainfall and are occasionally stricken by drought. The Caicoses receive more rainfall
than the Turks Islands and can support agriculture that is not possible in the Turk.

4 Information on this section was obtained from the Caribbean Water and WasteWater Association. Available at:
https://cwwa.net/country_profile/turks-and-caicos-islands/#water-supply (Accessed 10/06/22)

5 Influence of Geology and Krast Development on the Formation of Freshwater Lenses on Small Limestone Islands. British Geological
Survey, UK, 1988 p 423-428.
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Environmental Hazards ©

Hurricanes

Located in the heart of the Atlantic hurricane belt, Turks and Caicos is subject to hurricanes and tropical storms
especially during the August — November period. This is due to change in atmospheric pressure and sea
surface temperature 7.

Tropical storms and hurricanes are the primary cause of extreme water levels, wind and wave conditions that
can cause beach erosion and infrastructure damage. Over the past 50 years, Turks and Caicos have had 18
named storms pass within 75 miles, six of which were ‘mayor hurricanes. Tropical storms that do not make
direct landfall can still affect the island’s shorelines and are also a hazard for the coastal development.

Droughts

Turks and Caicos is susceptible to draughts during dry season, particularly in years with strong influence of
the the El Nifio effect. A Caribbean high-resolution drought atlas spanning 1950—2016 indicates that the region-
wide 2013-2016 drought was the most severe event during the multi-decadal period.

More information on droughts and EI Nifio effect can be found in the climatological section below.

Flood risk

A significant proportion of Providencia Island has low land elevation (Figure 3) and therefore is vulnerable to
coastal flood, particularly in the event of tropical storms.

Turks and Caicos susceptibility to floods is aggravated by the sea level rise caused by climate change. This
will be expanded in the following sections.

Figure 3. Providenciales elevation and hydrology
Source: Draft National Physical Sustainable Development Plan

Tsunamis
The main cause of tsunamis are underwater earthquakes.

Tsunamis are rare in the Caribbean, but the proximity of Turks and Caicos to Puerto Rico and Hispaniola
trenches make the country susceptible to this type of hazard.

Thinkhazard! Classifies Turks and Caicos risk of tsunamis as ‘low’, which means that there is more than a 2%
chance of a potentially damaging tsunami occurring in the next 50 years.

6 Information presented in this section is mainly based on the draft of the National Physical Sustainable Development Plan, published by
the Government of the Tusk and Caicos Island in 2020. Available at: https://www.gov.tc/planning/plan
7 Caribbean Regional Climate Center. Available at: https://rcc.cimh.edu.bb/caribbean-climatology/
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Protected areas

Figure 4 shows the three national parks, three nature reserves, and two areas of historic interest located in the
Providenciales island, all included within the Crown Lands. This island has experienced the most
environmental degradation among the Turks and Caicos Islands due to the poor management of ongoing
developments.

SAPCDILLA HILL CHESHIRE HALL
AREA OF HISTORICAL AREA OF HSTORICAL
INTEREST INTEREST

Figure 4. Providenciales sites of interest
Source: Draft National Physical Sustainable Development Plan

Figure 5 shows that the Chalksound National Park is in close vicinity to the airport.

Google

Figure 5. Satellite Image of Chalk Soud National Park and al Airport
Source: Googlemaps
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Climatological setting
Contextual Information®

Turks and Caicos is located on the boundary of the tropical and subtropical zones and, as such, has a semi-
tropical or subtropical marine climate, which is moderated by the warm waters of the Gulf Stream. The islands
experience warm, humid conditions year-round, though with more seasonal variations than the Southern
Caribbean islands.

As the other Caribbean Islands, Turks and Caicos has one dry and one wet season each year. Wet season
runs from April/May to November/December, dry season during the other half year9.

Monthly Climatology of Min-Temperature, Mean-
Temperature, Max-Temperature & Precipitation 1991-2020
Turks and Caicos Islands
5 210 mm
325°C 180 mm

30 °C 150 mm

27:5-°C 120 mm

Temperature
uonendpaid

25°C 90 mm
22.5°C 60 mm
20°C 30 mm

17.5°C Q mm
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Min-Temperature Mean-Temperature -8 Max-Temperature
Precipitation

Figure 6. Monthly Climatology of Min-Temperature, Mean-Temperature, Max-Temperature
& Precipitation 1991-2020 Turks and Caicos Islands.
Source: World Bank Knowledge Portal

Inter-annual variability in climate is clearly shown in Figures 7 and 8, and is strongly influenced by the EI Nifio
Southern Oscillation (ENSO). El Nifio episodes bring warmer and drier conditions between June and August.

Air temperature is fairly high in Turks and Caicos, with an annual average temperature variation between 25.8C
and 27.0C in the period 1990-2020. Max temperatures can reach 34C during the hottest month of the year.
Heat stress much higher during wet season, especially during dry spells (no relief from intensely humid heat
by rain and cIoudiness)E"°” Bookmark not defined..

Records indicate that the mean annual temperature increased by around 1.4 °C between 1901 and 2020, as
shown in Figure 7.

8 Information presented in this section is primarily based on the UNFCCC and World Bank Knowledge Portal where information on climate
change is published on a decade-by-decade basis; most of the available information relates to the Bahamas, some specific cases for
Turks and Caicos.

9 Information based on the general characteristics of the Caribbean Region from the Caribbean Regional Climate Center. Available at:
https://rcc.cimh.edu.bb/caribbean-climatology/
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Observed Average Annual Mean-Temperature of Turks and Caicos Islands for 1901-2020
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Figure 7. Annual Mean-Temperature Turks and Caicos 1901-2020.
Source: World Bank Knowledge Portal

Mean annual rainfall in Turks and Caicos varied from 900mm to 1750mm between 1990-2020. There have
been no significant or consistent changes observed for mean precipitation since 1950. However, particularly
dry periods have occurred in the certain years.

QObserved Average Annual Precipitation of Turks and Caicos Islands for 1901-2020
2250mm

1500mm

Precipitation (mm)

1250mm
1000mm

750mi
1801 1911 1921 1931 1941 1951 1961 1971 1981 1591 2001 2011 2020

Annual Mean — 5-yr smooth

Figure 8. Annual Mean-Precipitations Turks and Caicos 1901-2020.
Source: World Bank Knowledge Portal

Climatological Projections 1°

As all small islands, Turks and Caicos is particularly vulnerable to the effects of climate change, despite its low
contribution to global greenhouse gases. The mayor impacts are sea level rise; increase in temperature
(including sea water temperatures); and increase in the frequency and intensity of extreme weather events
(floods, draughts and hurricanes).

The reliance of the country’s economy on tourism, an industry supported and reliant on the natural
environment, marine resources and coastal infrastructure, makes the country highly vulnerable to climate
change and associated natural hazards. This is particularly evident for coral reefs (susceptible to the increase
of sea water temperature) and the 65% of all marine species in the Caribbean that are dependent on coral
reefs.

Air Temperature

Climatological modelling for Turks and Caicos indicates an increase in mean-temperature for all the scenarios,
as shown in Figure 9. In its latest report, the IPCC reported that monthly mean temperature is projected to
increase up to 1.2C between 2040-2060 and up to 3.0C between 2080-2100 under the highest emission
pathway (RCP 8.5) for the Caribbean.

According to Thinkhazard!, Turks and Caicos have an extreme heat risk.

10 Information for this sections was mainly obtained from the WorldBank Climate Change Knowledge Portal, and the IPCC ARG report.
Available at: https://climateknowledgeportal.worldbank.org/country/bahamas and
https://www.ipcc.ch/report/ar6/wg1/downloads/factsheets/IPCC_AR6 WGI Regional Fact Sheet Small Islands.pdf
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Projected Mean-Temperature
Providenciales and West Caicos, Turks and Caicos Islands (U.K.);
(Ref. Period: 1995-2014), Multi-Model Ensemble

2000 2020 2040 2060 2080 2100

= Hist. Ref, Per., 1995-2014 - S5P1-1.9
— SSP1-2.6 — S5P2-4.5
- §S5P3-7.0 = SSP5-8.5

Figure 9. Projected Average Annual Temperature in Providenciales and West Caicos, Turks and Caicos Islands.
Source: World Bank Group, Climate Projections

Precipitation
According to the IPCC ARG report, more extreme seasonality is the general trend projected for East Caribbean.

As for the entire region of the Caribbean Islands, precipitation in Turks and Caicos are projected to decrease:
the declining trend in rainfall during June—July—August will continue in coming decades (high confidence at
2°C global warming and above).

Projected Precipitation Percent Change
Providenciales and West Caicos, Turks and Caicos Islands (U.K.);
(Ref. Period: 1995-2014), Multi-Model Ensemble

175

125
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2020 2040 2060 2080 2100
— Hist. Ref. Per.,, 1995-2014 — SSP1-1.9
— SSP1-2.6 — SSP2-4.5
— SSP3-7.0 — SSP5-8.5

Figure 10. Projected Precipitation Percent Change in Providenciales and West Caicos, Turks and Caicos Islands.
Source: World Bank Group, Climate Projections

Climatic Emergencies

Sea Level Rise (SLR)

The projected SLR is expected to bring risk to coastal developments due to accelerated erosion as well as the
potential for more damaging events during extreme weather events. In the long term, SLR may cause the loss
of entire beaches and other coastal resources.

The projections show devastating effects for the island, with 100% of beaches to be lost under a 2mts SLR
scenario.
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Figure 11. Projection for Caribbean mean changes in annual sea level rise in the near term (2021)
and long-term (2081-2100) for three scenarios, relative to 1995-2014
Source: IPC AR6 (2022)

Hurracaines

The Caribbean and found it to be particularly vulnerable to climate change, resulting in extreme hurricane
rainfall events being as much as five times more likely in a warmer world.

Droughts

The declining trend in rainfall and the higher evapotranspiration under a warming climate will result in increased
aridity and more severe agricultural and ecological droughts in the Caribbean Islands. A 1°C increase in
temperature (from 1.7°C to 2.7°C) could result in a 60% increase in the number of people projected to
experience a severe water resources stress from 2043-2071. This is expected to be aggravated by the more
extreme seasonality projected .

Existing and Proposed Mitigation Policies

The Draft National Physical Sustainable Development Plan, published by the Government of Turks and Caicos
Islands in 2020, outlines the environmental objectives of Turks and Caicos to strengthen its resilience:

Growth management

Preservation and conservation efforts

Follow national park ordinance in relation to land use decisions
Investment and usage of renewable energy

Protect native flora and Fauna

Coastal development and management: shoreline protection
Maritime network resilience

Natural disaster resilience

Further details on the strategies to achieve these objectives can be found in the Government of Turks and
Caicos Island publication.

Social setting

According to World Bank data the total population of Turks and Caicos is approximately 38,718 (2020), with a
growth rate of +1.4%. Not all of the 40 islands and cays are inhabited. Providenciales, where the Providenciales
airport is located, is the most populated island with three quarters of the total population and has seen the
greater increase in population in recent years, according to the latest census in 2012 (Figure 11). The average
household size in Providenciales is 3.1 persons/household, and has also drastically increased in the last
decade due to immigration.

11 IPCC sixth assessment report, working group 1 — the physical science basis, 2022. Available at:
https://www.ipcc.ch/report/ar6/wg1/downloads/factsheets/IPCC_AR6_WGI_Regional_Fact_Sheet_Small_lIslands.pdf
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Figure 12. Average annual growth of population by island (1990-2012)
Source: Draft National Physical Sustainable Development Plan

The average age in Turks and Caicos is 33.1. The age group 15-61 is the largest with 56.1% of the total
population. For non-belongers, this percentage is even higher at 66.9%), which can be explained by the strong
immigration of workers to support the tourism and hospitality sectors.

The split of ethnic groups and countries of citizenship was as following in 2012:

Country of Citizenship (2012)

TCl ,
Ethnic Groups (2006 est. 38.9%
: R 7
Rl Dominican Republic 4.9%
7.9%
2.8%
2.5%
0,
East Indian 139% 1.8%
0,
Other 0.7% 1.3%

1.2%

14.4%

Figure 13. Demografic snapshot: ethnic and country of citizenship (2012)
Source: Draft National Physical Sustainable Development Plan

The capital of Turks and Caicos is Cockburn Town, Grand Turk. Travel between island mostly depends on or
sea and air, as the only islands connected by bridge are North and Middle Caicos.

Life expectancy at birth in 2015 was 76.9 years in men and 82.6 years in women 2,

English is the main language and american dollars is the currency used in Turks and Caicos. Tourism and off-
shore financial companies are the two largest industries in Turks and Caicos. From the 1980s until now, tourism
and hospitality has been the largest source of economic prosperity for Turks and Caicos. 94% of hotel rooms
and condos keys are in Providenciales.

The Providencial Island has one medical centre, a university, and numerous schools, including five state
schools (three primary schools and two secondary school) and several private schools.

12 PanAmerican Health Organization. Available at: https://www.paho.org/en/turks-and-caicos-
islands#:~:text=Life%20expectancy%20at%20birth%20in,and%2082.6%20years%20in%20women.
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Annex 2. Noise Impact Assessment

Introduction

The main objective of this section is to assess the noise impact produced by the airport’s operations at
Providenciales Airport (PLS). To this end, we have developed a comprehensive noise assessment based on
the forecasted traffic demand and the estimated air navigation procedures.

The methodology used for the noise impact assessment integrates several disciplines including aeronautical,
territorial, and environmental, complemented with the analysis of national and international policies as well as
regulations.

The noise impact produced by aircraft operations depends namely on several factors such as:

- Aircraft model, engine, and maximum take-off weight (MTOW).

- Number of daily take-offs and landings.

- Flight profile.

- Horizontal flight path.

- Runway usage.

- Airport operations slots.

- Topography of the airport environment.

- Prevailing climatic conditions.

- Location of urban areas in relation to airport infrastructure and runway thresholds.

The study concludes with the recommended mitigation measures adapted to the territorial reality of the airport
aiming to minimize the environmental impact thereof and to guarantee the feasibility of the airport system.

Experience in the sector allows not only modelling the noise impact, but also understanding the influence of
all required inputs and policies as well as establishing and managing corresponding mitigation measures.

The noise impact assessment methodology followed for PLS consists of five main steps: review of policies and
regulations, traffic inputs and forecasts, noise impact analysis, land use analysis and mitigation measures.

- Regulatory analysis. To assess the airport's compliance in relation to noise levels, the legislative
framework that defines applicable metrics and noise exposure thresholds is assessed — either defined
by national regulation or good practices in absence of the previous one.

- Basic inputs and traffic forecast. Collection of the basic inputs such as physical data of the airport
and runway, meteorological conditions, departures & arrivals routes, etc. Definition of the traffic
scenarios, based on the selected design day, and its projection as per the estimated traffic forecast to
assess future scenarios.

- Noise impact analysis. The final analysis of the noise contours for the different scenarios considers
both the regulatory framework and the inputs to identify the potential noise impact of airport’s operation
on the airport surroundings with a particular focus on the identification of sensitive areas.

- Land-use analysis. Land use —as per noise limitations- in the airport surroundings is considered in
order to perform a complete impact assessment and determine the potential mitigation measures but
also to develop guidelines to prevent the future impact on non-developed areas.

- Mitigation measures. Recommendations and mitigation measures for the impact of noise are
analyzed, as well as its implementation through an adequate global noise management plan, based
on applicable best practices.
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Figure 1. Methodology applied for the elaboration of noise studies
Source: ALG analysis

Existing regulatory framework and recommendations

ICAO has established increasingly stringent civil aircraft noise certification standards which determine
maximum acceptable noise levels for different aircraft during take-off and landing phases.

In particular, ICAO adopted a set of aircraft noise standards integrated in Annex 16 (Volume 1) of the
Convention on Civil Aviation (Chicago Convention). In this manner, aircraft are classified according to their
year of design, type, and weight. For each type, a maximum noise emission level (expressed in effective
perceived noise units in dBs) is established. These noise levels are calculated based on the following criteria:
level, frequency, distribution, and time variation of aircraft noise. Generally, for the same category of aircraft,
the more modern and lighter the aircraft, the quieter it will be.

While significant progress has been made since 1990 in reducing aircraft noise at origin through technological
advances, the proliferation of different noise standards around the world has led to a variety of national laws
and regulations that resulted in barriers to airport capacity expansion and economic growth. Consequently,
ICAO was interested in developing a holistic approach that would provide an even more common global
framework and solution to local airport noise problems and encouraged the participation of a wider range of
aviation partners.

In 2001, the ICAO Assembly endorsed the concept of a "Balanced Approach" to aircraft noise management to
assist airports in developing mitigation measures, contained in Document No. 9829. The Balanced Approach
is based on four main pillars: noise source reduction, land use planning and management, operational
noise mitigation procedures, and operational restrictions. In 2007, the Assembly reaffirmed the principle
of the Balanced Approach and urged Member States to recognize the role of ICAO in addressing aircraft noise
problems.
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Figure 2. ICAQ's Balanced Approach
Source: ICAO

ICAO Document No. 9829 has become the guidance material for aircraft noise management for airport
operators. However, it should be noted the importance of coordination and participation by all stakeholders of
the air transport industry in carrying out the measures proposed in the Balanced Approach, as well as local
authorities responsible for managing land use measures.

International practices

At international level, countries establish their own regulations regarding the management of environmental
noise. Nevertheless, Turks & Caicos does not have specific legislation for aeronautical noise. Thus, an
international benchmarking has been conducted.

Benchmarking of acoustic regulations shows that European standards are the most restrictive and
environmentally friendly (i.e., UK) although it is the World Health Organization (WHO) that establishes the most
restrictive accepted noise limits; 45 dB during the day and 40 dB at night.

The World Bank has also developed the so-called World Bank Group Environmental, Health, and Safety
Guidelines (known as the “EHS Guidelines”) that defines general recommendations that countries should
follow when tackling noise management. These guidelines define an acoustic regulation framework that
includes noise management.

Day limit Night limit
Country/ Day limit Night limit

Policy residential residential
Organization quite zone quite zone

buildings buildings

Resolution 627 of 7th April
Colombia 21h-7h L 65 dB 55 dB 55 dB 50 dB
of 2006 (MADS)

FAA AC 150/5020-1 (1983) 22h-7h Ldn 65 dB 55 dB 45 dB 45 dB

ANAC, RBAC 161 — Noise
Brazil Zoning Plans, Emenda 01, 22h-7h Lont 65 dB 65 dB 40 dB 40 dB
(2013)

Law 37/2003 (2012%)

Spain 23h-7h L 60 dB 50 dB 55 dB 45 dB
RD 1367/2007

Ministerial Decree dated 31
Italy 22h-6h L 55 Db 45 dB 50 dB 40 dB
October 1997

Guidelines for community
WHO 22h-7h L 45 dB 40 dB - -
noise (2018)
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Day limit
Metric residential

buildings

Night limit

Day limit
residential

quite zone
buildings

Night limit

quite zone

UK (Heathrow) 23h-7h Aeq 57dB 48 dB - -
Model, DT (CAA)
Environmental Regulation
Dominican against Noise
21h-7h 60 dB 50 dB 55 dB 50 dB
Republic (Environmental State
Secretary)
Residential, institutional, or
World Bank educational areas (EHS 22h-7h LAeq 55 dB 45 dB - -

Guidelines)

Figure 3. Benchmarking of acoustic regulations
Source: ALG Analysis

Metrics applied

For the valuation of the effect of noise exposure, its quantification requires the use of noise metric or noise
indicator, based on which the results from different cases can be compared. The most common types are
average A-weighted equivalent sound pressure levels that integrate the time-varying noise level of a particular
source over a specific period of the day (e.g. 24 h, or the day or the night), or compound metrics that include
a penalization of the evening and/or nighttime (e.g. Ldn for day and night timeframes, or Lden for day, evening
and night timeframes) to account for the elevated noise sensitivity in these time periods.

For PLS, FAA’s reference measurement methodology as well as the noise limits applied have been
considered. The Airport Noise Compatibility Planning (14 C.F.R. Part 150) specifies the use of Ldn metric
both as a limit for reporting noise as well as the limit for entitlement to noise compensation. This indicator gives
a different weighting to the 2 periods of the day because people are more sensitive to noise during the night
periods. The night period is penalised with 10dB as can be seen in the following formula.

It must be taken into account that the formula contemplates a cumulative period of 24h, and therefore it is
necessary to adapt it to adjust it to the airport operation, which does not operate at night.

Airport Noise Compatibility Planning (14 C.F.R. Part 150)
Established the “day-night average sound level” (DNL or Ldn) as the noise metric for describing community noise

1 ( Laay 10+Lnight)
DNL = Ldn =10 log > 161010 +8-10 10

Compensation limit Reporting limits

65 dBA 65 dBA

— DNL 65 decibels (dB) as the threshold of significant aircraft noise - Airports must formally submit a Noise Exposure Map (NEM) and
as well as incompatible residential land use and compensation a Noise Compatibility Program (NCP)

— The Schultz Curve shows that the limit set by the FAA of 65 dBA - An airport's NEM (49 U.S.C.§47503) is a scaled geographic
results in 10% of people highly annoyed visualization of an airport, its noise contours, and the
surrounding area that depicts existing and future community

noise exposures

— The NEM includes the layout of the airport property, runway
location, and continuous DNL noise contours at the 65, 70,
and 75 dB levels, as well as the location of noise sensitive public
buildings nearby.

Figure 4. Regulatory framework: United States of America
Source: ALG Analysis
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Methodological approach

We have selected IMPACT software for the noise assessment. IMPACT is a web-based modelling platform
created by Eurocontrol that allows the user to obtain noise contours in the selected airport. The modelling tool
is based on an extensive reference-data warehouse and all calculations are performed on dedicated servers

hosted by Eurocontrol. The tool is compliant with most recent editions of noise calculation method
recommended by ICAQ.

The methodology is applied as follows:

Data/Input definition Scenario definition Select noise calculation
parameters

o Airport — The scenario is defined by the Noise metric — The user obtains the noise
. . inputs 2D tracks and operations . contours for the airport, metric
— Geographical description: ARP P P — The user is allowed to use - P
. ; : . and scenario selected
geographical coordinates — User can also define a new several metrics (Lden, Laeq,
_ ARP elevation scenario with a new runway DNL, SEL, etc) and even create — ESRI Shapefile and KML format
input (i.e in case of a runway their own noise metric (Ld, Le, (exportable to Google Earth)
- Refe_re_nce temperature, expansion) Ln) _ Contour areas in km2
humidity and headwind . .
— The metric chosen will have to
o Runways Trajectori be aligned with the national
) rajectories acoustic regulation
— Runway start and end coordinates
_ Elevation of THR Operations (forecast)

Contours threshold
— Displaced THR

Runway Expansion — Choose contour thresholds for
— Cross height elevation (50 ft) the study. Most common: 55,
60, 65, 70, 75 Db
e 2D Tracks
. ) Airport grid

— Geographical coordinates to

define tracks — Define airport grid

Recalculate NPDs
o Operations — Option to account for
— Operation type (departure/arrival) a!:mospher\c conditions of the
) airport (recommended)

— Aircraft type, op. type, runway,

track,

Figure 5. IMPACT Methodology
Source: ALG Analysis

Airport and runway definition

The first inputs are the physical characteristics of the airport such as runway coordinates and elevation,
reference elevation of the airport, and reference temperature.

The AIP is the main source to obtain the characteristics of the airport and runway description, but this document

has not been provided for the analysis. Thus, the following characteristics have been estimated using Google
Earth to reassure the data.

Providenciales International Airport

ICAO/IATA Code: MBPV/PLS

ARP Elevation 6.4m/21ft*
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32.2°C

2,804m

Coordinates
10 21° 46'27.94"N 72° 16'55.94"W
28 21° 46'23.16"N 72° 15'18.52"W

*Note: In the absence of the AIP, the geographical center point of the runway has been considered as the ARP.

2D trajectories

For the modelling of the airport's noise impact, it is necessary to define the flight paths followed by the aircraft.
To this end, the approach (STAR) and departure (SID) charts published in JEPPESEN air navigation charts
database have been used, combined with the information extracted from Flightradar24, which publishes, in
real time, the trajectory of the selected flights in order to define horizontal trajectories adjusted to reality. The
trajectories have also been analyzed according to the distribution of flights by type of operation: arrivals and
departures.

As it has been observed, Runway 10 is the preferred runway with 95% of operations, while the other 5%
operate in Runway 28. This assumption applies for departures and arrivals.

Regarding arriving operations, after analyzing a series of historical flights with different origins and dates
together with the instrumental approach charts, the approach flight trajectories have been defined mostly
aligned with the runway as it can be observed in the SIDs charts where the last 5 miles of the approach
procedure is aligned with the runway. Therefore, two arrival tracks have been defined: one for Runway 10 and
another for Runway 28.

Regarding departing operations, based on Flightradar24 observations, it has been identified that the majority
of departures take the northbound trajectory as most of these operations are heading to the United States.
Nonetheless, it has been observed that some routes such as the one to Santo Domingo (SDQ) in Dominican
Republic and CAP in Haiti alongside the route to Kingston (KIN) in Jamaica use the southbound track. Thus,
for departing flights three different tracks have been defined, northbound and southbound departure from
Runway 10 and a departure track from Runway 28 aligned with the runway.

The assumed share of operations for each trajectory considers RWY use as follows:

THR10 95% 95%

THR28 5% 5%

Figure 6. Runway use
Source: ALG Analysis
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Figure 7. Departure trajectories at PLS
Source: Flightradar
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2D Tracks and share of use for PLS
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Operations

The operations entered in the simulation tool correspond to the daily operations of the design day defined in
the traffic forecast and the infrastructure development plan. The design day defined for PLS is 8" January
2022, and all the inputs (operations, fleet mix, and day/evening/night distribution) are based on traffic figures
provided by TCIAA.

For the input data, the airport's aircraft mix in 2022 has been taken into account, as well as the distribution of
operations according to their time slot (day, afternoon, and night) as shown in the table below. It should be
noted that the design day could include operations outside the airport's operating hours that would have been
authorized. However, the airport currently operates only during the day (7h-22h) with VFR.

The analysis shows that the most frequently operated aircraft are the B737 family (Code C), which account for

approximately half of the design day's flights.
C B737-700 4 0

B737-800
B737-900
EMB190
A220
A319
A320
A321
BE1900-D
C402
DHC-6
EMB120
EMB145
B737-700
B737-800
B737-900
EMB190
A220
A319
A320
A321
BE1900-D
C402
DHC-6
EMB120

Departures
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Figure 10.Operation in the design day (2022)

For the calculation of the 2053 noise footprint, the projected growth for 2053 presented in the traffic projections
for each aircraft code has been used. It should be noted that the mitigation of the noise impact caused by the
operation of aircraft is directly linked to the renewal of the fleet by airlines, as they are using more modern and
quieter aircraft.

ATMs Aircraft Code % Growth 2022-2053
Domestic/Regional B 168.3%
B 29.3%
International C 45.2%
E 30.1%

Figure 11. Evolution of operations by aircraft code

As the forecast traffic assumes a domestic traffic boost, domestic code B aircraft will experience the largest
increase (168.3%). Considering the growth of operations of each aircraft family, the following table shows the
estimation of operations expected in 2053.
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Figure 12. Operations in the design day (2053)

Noise impact analysis

The noise footprints have been calculated for the two scenarios, 2022 and 2053. It should be noted that the
footprint has been obtained with the Ls metric, which only takes into account the noise footprint during daylight
hours, leaving out the 23h-7h period.

Noise limits used in international practices, specifically those defined by the FAA for residential buildings, have
been taken as a reference for this study. Since the airport does not operate at night (VFR), the contour of the
65dB footprint is the only critical limit.

Day limit | Night limit

FAA 22h-7h Ly, 65 dB 55 dB

Figure 13. Acoustic regulation considered

Noise contours for 2022
The noise footprints obtained for PLS in the reference scenario, 2022, are shown in the image below.
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Figure 14. Noise impact (2022)

To assess the noise impact in the vicinity of the airport, the areas affected by the 65dB isophone are analyzed
in more detail. As observed in the figure below, no population areas are affected by the 65dB footprint,
concluding that there is no serious noise impact.
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Figure 15. Area affected by the 65dB isophone (2022)

Noise contours for 2053
The noise footprints obtained for Provo airport in the reference scenario, 2053, are shown in the image below.
It should be noted that the estimates for 2053 have been calculated based on the assumption that the airport

will continue operating only during daytime. In case that the airport decides to start operating at night, a new
noise impact assessment would be required to evaluate this timeframe.
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Figure 16. Noise impact (2053)

As stated in the previous scenario (2022), no population areas affected by the 65dB footprint have been
identified, concluding that there is no serious noise impact.
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Figure 17. Area affected by the 65dB isophone (2053)

Conclusions

The conducted noise impact assessment enables to determine the noise exposure driven by PLS operations.
The footprints obtained for both periods (2022 and 2053) show that, considering FAA established
acoustic limits (65 dB during daytime for residential areas), PLS has minor impact on the households
of the airport’ surroundings as the number of operations during the day is approximately 70-120 ATMs with
code B and code C aircraft.

Despite the current minor noise impact, it is important to consider that currently all the operations take place
during the day period (7 AM — 10 PM) and none occur during nighttime wherein operations would have a
penalization of 10 dB and therefore it can be expected to have a higher noise impact in case of operations
during nighttime.
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In 2053, the level of impact is expected to increase compared to 2022 due to the increase in operations.
However, despite the increase in the area affected, the population found under the contour is not
significantly higher than in 2022.

Figure 18. Comparison between 65dB footprint in 2022 and 2053

The operation of the airport does not show a significant noise impact on the population, and therefore
no urgent mitigation measures are required to reduce noise levels. However, it is necessary to consider
good practices for airport noise management, which are based on five pillars: technology, industry
engagement, operations, mitigations, and community engagement.

Practices for managing environmental noise at an airport

Industry Operation Mitigation Community
engagement engagement

I A A s

Technology

Regulation and incentives Regulation and Changes of the flight Insulation, relocation and Social Responsibility:
to use quieter aircraft implementation of noise procedures and planning of the land social programmes,
charges restrictions in RWY usage usage incentives to communities

and marketing

9 9 ®
GCARG >

Development and Approval of the Stakeholder coordination Compensations and Social programs and a
acquisition of new aircraft regulatory process acquisitions marketing plan

}.Very high 0 High O Moderate e Lowl

Figure 19. Good practices for airport noise management

The mitigation measures are outlined below. However, it should be noted that their implementation requires
coordination between the various stakeholders involved in air transport: airlines, manufacturers, airport
operators, etc.

Technology:

- Apply charges for aircraft exceeding noise limits in accordance with noise standards.

- Encourage airlines to modernise their fleet and push to phase out noisy aircraft that do not comply
with ICAO regulations.

- Survey noise levels every 5 years and report to the respective municipality to consider future land use.

Operations
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- Alternate the use of different runway headways, where feasible, in order to minimise noise impact.
- Implement CDA (Continuous Descent Approach) operations.

- Study alternative trajectories that allow the noise footprint to be diverted to an area that is not populated
or includes sensitive points.

Mitigations

- Based on our assessment, no material mitigation is expected as part of the project.

- Engagement with the planning regulators is strongly recommended to ensure planning permission for
residential and other sensitive uses is not granted within the 65dB contour of the airport. Amendments
to the Building Code should also be sought to provide guidelines on noise performance for new
buildings beyond the 65dB contour.

- In the event that impacts are identified in the longer term, consideration will have to be given to the
installation of insulation systems for residential dwellings or sensitive buildings in areas above the
maximum permissible noise levels. This is unlikely to be required within the term of the PPP with the
current airport operating hours (daytime only).

- Ground noise should be further studied, and where impacts are identified, consider the creation of
natural noise barriers such as tree planting.

Community

- Increase interaction with residents through the implementation of a noise complaints service and
transparent management of related information (complaints, reports, noise results, etc.).
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Annex 3. Preliminary Assessment of Aircraft and Vehicles Impact on

Climate Change (GHG Emissions

Greenhouse gas emissions estimations (current and future)

This section contains the calculations methodology and results of the Greenhouse Gas (GHG) Emissions
estimations for PLS.

Every airport operation generates greenhouse emissions and atmospheric pollutants that affect local and
global air quality, and thus, it is necessary to assess the impact that the airport has on this environmental
aspect but also on the people’s health.

The assessment relies on a limited data set and is supplemented with industry standards and benchmark
assumptions. It is further noted that certain carbon conversion factors specific to Turks & Caicos are also
outstanding and therefore reasonable alternatives have been employed in this iteration of the model to present
an overall picture of estimated emissions. It is highlighted that this does not constitute a full carbon foot-printing
exercise, but rather an estimate of emissions where suitable data is available.

In the absence of available studies related to GHG emissions at PLS, the first step is to develop the base
emission scenario. This should include an analysis of the current situation, with an inventory of gas emissions
and a list of compliance with usual environmental criteria.

The mentioned analysis will serve as the basis to set corrective measures to reduce emissions and obtain
environmental certifications that show the commitment of the airport’s operator with the climate change. This
includes, among others, ACA certifications - Airport Carbon Accreditation - of the ACI -Airport Council
International- or LEED certifications - Leadership in Energy & Environmental Design- of the US Green Building
Council in the case of buildings.

The inventory of emissions has been conducted following the methodology based on: 1) Document 9889 —
Airport Air Quality Manual of the International Civil Aviation Organization (ICAO) and 2) the FAA AEDT
software, whereby the following airport's emissions categories have been assessed:

e Aircraft emissions.
o External vehicle emissions (passengers and employees).

Aircraft LTO and surface access vehicles emissions

When calculating aircraft emissions for an airport, the methodology of Document 9889 is based on the LTO
cycle (Landing + Take-Off, Landing + Take-off), divided into take-off, ascent, approach and taxiing; assigning
to each stage an operation time and a motor power. The European Environmental Agency (EEA) offers a
thorough database including a large number of aircraft models and the most typical engine associated to it
that allows the user to calculate the fuel consumption during a LTO cycle for a specific operation and accounts
for the time of taxi-in and taxi-out as well as the different thrust power during the different phases of the LTO

cycle.
+ Airport data Emissions up to A I fi
+ Aircraft 3,000ft (mixing height) nnual operations
Consumption/ Consumption/ Total annual
emissions per flight emissions per consumption/
phase operation emissions

Figure 14. Aircraft emission calculation methodology
(Sources: ALG)

In this manner, it is defined the fuel consumption of each aircraft and amount of gases emitted in a normal
landing-take-off cycle, up to the “mixing height”, 3,000 feet (914 m). For aircraft, fuel consumption and COz,
CO, HC, VOC, NMHC, NOx, SOx and PM10 emissions have been estimated.
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Aircraft
320 615.96 1,940.27 4.42 0.25 8.19 0.05
A220 446.34 1,405.97 5.33 0.53 4.93 0.03
A-319 506.61 1,595.83 5.21 0.40 5.41 0.04
A320 615.96 1,940.27 4.42 0.25 8.19 0.05
A321 614.50 1,935.69 3.53 0.71 10.41 0.05
B737 562.38 1,771.49 5.43 0.33 6.33 0.04
B738 648.62 2,043.14 4.50 0.24 8.63 0.06
B739 675.34 2,127.31 4.36 0.22 9.53 0.06
BE1900 8.57 26.89 11.00 0.21 0.01 -
C402 22.26 69.69 21.37 0.03 0.05 -
DHC-6 42.44 133.60 21.46 0.43 0.22 -
E120 213.72 673.21 2.63 0.22 2.1 0.01
E145 213.72 673.21 1.95 0.31 2.58 0.01
E190 446.34 1,405.97 5.33 0.53 4.93 0.03

Table 1. Average consumption and emissions of aircraft in PLS up to 3,000 feet (arrival + departure, in kg)
Sources: ALG Analysis and EEA/EMEP LTO Cycle emissions calculator

The total emissions of aircraft are obtained multiplying the emissions of the aircraft by the number of annual
operations and divided by two (to calculate an average between take-off and landing, since only one of them
takes place in PLS on each flight) and the results are presented in the following table.

2019 2053
Consumption / Emission (Tonnes)
LTO Total LTO Total
Jet Fuel 7,557.5 12,504.8
CO: 23,805.4 39,388.9
co 119.6 197.8
HC 4.9 8.2
NOx 98.7 163.4
PMtotal 0.6 1.0

Table 2. Fuel consumption / annual emissions (in tonnes)
Sources: ALG Analysis and EEA/JEMEP LTO Cycle emissions calculator

It should be considered that the results presented are a baseline scenario in which no additional emission
reduction measures are taken.

Emissions from external vehicles

Due to lack of data, only external vehicles emissions have been calculated for this iteration of the report. These
emissions are expected to be calculated during the next iteration of the assessment.

As for the gases emitted by external vehicles, CO2 emissions have been estimated based on the following
assumptions:
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1. Number of annual vehicles for 2021 and 2053 obtained from the surface access capacity-demand
analysis included in the Draft Indicative Development Plan.

2. Average CO:2 emission per passenger and kilometre of 0.133kg for medium size cars and 0.069kg for
minibuses (Sources: UK Department of Environment - DEFRA).

3. To consider that in 2053 the technological and innovation situation in the automobile sector will have
advanced resulting in an increase in efficiency and therefore less emissions. To that end, it has been
assumed a 10% reduction of the emissions factor for 2053.

4. 18km per trip.

5. 2.5 passengers in private vehicles and taxis, 1.5 in employee vehicles, 20 in buses.

Vehicle typology Tonnes CO2 2021 Tonnes CO2 2053
Passenger vehicles 1,637 3,259
Taxis 234 466
Buses 243 483
Staff vehicles 0 0

Table 3. Annual CO; emissions from external vehicles
Sources: ALG Analysis

Finally, the inventory of total CO2 emissions from PLS results in a total of 25.9k tonnes emitted in 2021 and
43.6k tonnes in 2053.

Category Tonnes CO2 2021 Tonnes C022053
Aircraft LTO cycle 23,805.43 39,388.92
Surface Access Vehicles 2,113.18 4,208.14

25,918.61 43,597.07

Table 4. Total annual CO, emissions
Sources: ALG Analysis

It is important to highlight that these calculations are carried out considering the current technology in the
different airport and automobile sectors and with the current energy sources whose origin is fossil fuels. In this
regard, both the policies of the Government and the operators tend to minimize the impact on climate change
with the use of renewable energy.



