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FIGURE 3-2
1:250 PIER WITH CONTOURS & LABELS
LIGHTHOUSE POINT, BAHAMAS

OCTOBER 9, 2019




ALMBEACH SHARES\DRAWINGS\PROJECTS\ 18—3297 BS WDI CRUISE SITING LIGHTHOUSE POINT_BAHAMAS\X\BASE\18-3297 BS WDI CRUISE SITING LIGHTHOUSE POINT BAHAMAS_USFT.DWG

0 20000

Scale in Feet

EIeutheraA
Island

A i

VESSEL INGRESS/EGRESS

o

bl — .
South EIeu_thera

VESSEL
DEPARTURE
W Aida Bay

PROJECT
LOCATION

VESSEL ARRIVAL

Half Moon Cay .

FIGURE 3-6
VESSEL INGRESS AND EGRESS
LIGHTHOUSE POINT, BAHAMAS

NOVEMBER 17, 2020




LOCATION G:\WESTPALMBEACH SHARES\DRAWINGS\PROJECTS\18—3297 BS WDl CRUISE SITING LIGHTHOUSE POINT_BAHAMAS\X\BASE\18-3297 BS WDI_FIC 3—2 FIG 4—23.DWG

0 250

Scale in_Feet

Bl LHP SOUNDINGS MLLW BLUE RANGE (FT)
[Forber s vt i Bt G3er |

FIGURE 4-8
1:250 PIER WITH CONTOURS, LABELS & BLUE ELEVATION RANGE
LIGHTHOUSE POINT, BAHAMAS

NOVEMBER 11, 2019




3297 BS WDI CRUISE SITING LIGHTHOUSE POINT_BAHAMAS\X\BASE\ 18—3297_NEW BENTHIC HABITATS ADDED_NOV 25 20

LEGEND - MARINE BENTHIC HABITATS:
©I Inshore Hardbottom (IH)
[ ]sand(S)
[ submerged Aquatic Vegetation (SAV)
I Patch Reefs (PR)
Sparse Sandy Hardbottom (SSH)
Il Moderate Hardbottom on Elevated Bedrock (MHEB)
1000 [ Hardbottom with Scattered Coral Mounds and Sponges (HSCMS)
I Scattered Coral Mounds/Relict spur and groove structures (SCM)
[ ] Offshore Sandy Hardbottom with Sparse Scattered Coral Mounds
and Sponges (OSHSSCMS)
____ | Coral Wall Transition (CWT)

Scale in Feet

X  Groundtruthing Points
NOTES:

1. Mapping by Applied Technology & Management, Inc. &
Perigee Environmental Inc. based on analyses of aerial
photography and limited ground-truthing in trestle area, pier
area, small-boat marina, and spot-checks during Nov and
Dec, 2018 and April, June & November 2019.

Base Map Source: Apollo Mapping. Date: April 5, 2016.
Source Information for Pier Layout Options Provided By
Jacobs Engineering.

Berthing Pier

FIGURE 4-24
1:1000 MARINE BENTHIC HABITAT MAP
LIGHTHOUSE POINT, BAHAMAS

NOVEMBER 18, 2020




0 250

Scale in Feet

FIGURE 4-25
MARINE TRANSECTS OF PIER AREA
LIGHTHOUSE POINT, BAHAMAS

NOVEMBER 18, 2020




Data on habitat type, dominant species and notable species were recorded at plots spaced
every 50 ft along the transects at which time photographs were also taken. The locations of

additional underwater evaluation transects are shown on Figure 4-26.

The detailed quantitative counts of benthic stony corals and sponges were made along
weighted benthic transects that were 10 meters in length. A total of 165 benthic transects
were situated within the construction footprint of the trestle (86 transects); ship berthing pier
(42 transects); small vessel marina (21 transects); and the service ramp (16 transects).
Each 10-m long transect was laid on the bottom within 30’ or 60’ of the centerline of each of
the development infrastructure depending on the proposed design width. For each transect,
a 1-m x 1-m PVC quadrat was utilized to aid counting and measuring all stony coral colonies
greater than four cm in diameter with colony boundaries of at least 50 percent or more within
the quadrat. In addition, octocorals (gorgonians, sea rods, sea plumes) and barrel sponges
(Xestospongia muta) were also counted on a subset of the transects to provide abundance

estimates for selected sessile invertebrates.

Downward facing video was collected along the entire centerline of the trestle, pier, and
service ramp and for the outer perimeter of the boat basin. All data were recorded on
underwater paper and entered into a database. Spatial planar coverage of stony corals and
barrel sponges within the impact areas was calculated using their maximum measured

diameter by the formula:

Colony Area (CA)=m « (0.5L « 0.5W)

Where L = maximum diameter (cm) and W=width perpendicular to diameter.
For stony corals, the area of Live Coral Tissue Area (LCTA) was estimated from Colony

Area factoring in any observed partial mortality as follows:

LCTA= CAX Z NDC+TM + OM /100

Where CA = Colony Area; NDC= % Newly Dead Coral, TM = % Transitional Coral Mortality,
OM = % Old Coral Mortality.

GNV/2021/183297A/3/8/21 4-93



respectively. The shallow protected nature of the inshore hardbottom habitat allows it to

serve as a nursery ground for many fish and invertebrates. Helmet conch (Cassis tuberosa)
and queen conch (Strombus gigas) also occurred in small quantities based on the presence
of empty shells, although no live juveniles were encountered during surveys, suggesting the

area does not serve as a significant nursery at this time.

These inshore habitats contained overall low numbers of fish (average total fish density of
23 per 100 m?), when compared to other hardbottom or reef habitats and areas. Dominant
fish included small wrasses such as yellow heads (Halichoeres garnoti) and slippery dicks
(Halichoeres bivittus), juvenile blue tang (Acanthurus coeruleus) and ocean surgeon
(Acanthurus tractus). Several species of parrotfishes [e.g., striped — Scarus iseri, redband-
Sparisoma aurofrenatum)] and grunts (French — Haemulon flavolineatum) also utilize this
habitat.

Moderate evidence of human-derived trash and debris were encountered in this habitat.

2. Sand (S)

Sand habitat consisted of extensive areas of coarse, unconsolidated sand (~>5 inches or
more deep). Areas of mostly barren sand (Photo 4-23) were identified in polygons of varying
sizes mostly in nearshore areas on the east, south and west regions of the assessment
area. An area of offshore sand was also mapped on the outer shelf on the west side in water

depths ranging from 60 feet (18 m) out to the shelf coral wall at 100 ft (~30 m).

Substrate probe results suggest that inshore areas were sand accumulations of varying
depths overlaying the bedrock substrate. In most areas, substrate probes indicated that only
a thin veneer of sand was present (often less than two inches (5 cm) in thickness), but
isolated pockets of deeper sand did occur. One sand-infilled karst sinkhole was probed and
found to have in excess of five feet of sand (limit of probe length). The offshore sand beds
were also found to be thicker than five feet (1.5 m) where it was probed. Because the
substrate mapping was primarily performed through analysis of aerial photography, some

zones mapped as sand may include areas with sparse SAV.
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Photo 4-23. Barren Sand (S)

Some movement of sand likely occurs in near-shore areas as a result of waves and currents
and the passing of hurricanes and other storms. SAV, which included both seagrasses and
macroalgae, may become established on barren sand or underlying rock, and then
intermittently exposed or buried due to shifting sands. Offshore sand bodies that were below
the wave base appeared to be more stable and likely do not shift. They were further
stabilized by sparse green macroalgae (e.g., Udotea, Rhipocephalus, Penicillus, Halimeda)

and cyanobacterial films.

Areas of barren sand typically had few fish and other marine organisms compared to
hardbottom habitats or reefs, but can be important habitat for some species, including sand
dollars (Leodia sexiesperforata), which were encountered in the nearshore areas off the
east beach, bivalves, including sunrise tellins (Tellina radiata), mantis shrimp (Squillidae)
and some species of fish, including rays, razorfish and tilefish. Low relief mounds in the
offshore sand bodies also indicated the likely presence of burrowing invertebrates, such as

callianassid shrimp.
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No evidence of dredging, prop dredging, propeller scars, debris or other human-related or

natural impacts were observed in the sand-bottom areas that were inspected.

3. Dense Submerged Aquatic Vegetation (SAV)

Dense beds of SAV were identified on high-resolution aerial photographs and spot-checked
during the marine investigations. The most significant seagrass beds occurred primarily on the
south-facing and southwest-facing portions of the Project area in moderately protected areas of
the shelf within 150 to 250 yards of shore in water depths of 12 to 25 feet. Some of these SAV
areas were dominated by moderate densities of primarily turtle grass (Thalassia testudinum)
(Photo 4-24).
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The sizes of SAV patches was variable, ranging from 2-25 acres (1-10 hectares). Thalassia
blades were typically narrow and short, showing evidence of grazing thought to be from juvenile
green turtles, some of which were observed in the area. Blades did not display unnaturally high
levels of cyanobacterial coatings, epi-benthic growth or diseases.
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Manatee grass (Syringodium filiforme) and/or shoal grass (Halodule wrightii) were also
found in low and patchy amounts on the east, south and west sides of the assessment area
particularly in near-shore waters, and sometimes interspersed with turtle grass (Thalassia).
In some areas, seagrasses were intermixed with several types of macroalgae including
brown algae (Phaeophyta), red algae (Rhodophyta) and green algae (Chlorophyta).
Common species included Acetabularia calicus, Penicillus spp., Batophora oerstedii,
Halimeda spp, Laurencia, Rhipocephalus phoenix, and Sargassum spp. In some SAV
areas, seagrasses were absent, and fleshy and/or calcareous macroalgae were present in

varying abundances.

Seagrasses and SAV are well-documented for the ecological functions and services they
provide, including habitat for marine life, including fish and shellfish that are important
recreationally and economically. In addition to providing lifetime habitat for some species,
they are also important nursery areas for juvenile fishes, including reef species that move to
seagrass beds as they mature. Rooted SAV also helps to stabilize sandy sediments,
thereby protecting shorelines from wind-induced and/or wave-induced erosion and they

sequester carbon.

No evidence of dredging, prop dredging, propeller scars, debris or other human-related or

natural impacts were observed in the SAV beds that were inspected.

4. Patch Reefs (PR)

Patch reefs are stony coral dominated high relief structures that are some of the most
diverse and productive habitats. Patch reefs were observed outside of the development
footprint. Patch reefs can be isolated and/or coalesced reef structures elevated above the
surrounding sea floor and often are independent of a larger reef system. Built on the
remains of dead coral skeletons that accumulate over time, they are distinctly different than
the more extensive hardbottom coral habitats of the south and west coast areas of the LHP
site. Patch reef habitat contains abundant large reef-building corals (e.g., Acropora and
Orbicella), which allow for vertical growth above the bedrock and have the ability to keep up
with rising sea levels over time. They occur in abundance along the nearshore areas off the
east facing beaches rising 10 to 20 feet off the flat sandy bottom with overall structural relief
in excess of 40 inches (100 cm) (Photo 4-25). Along the south and west facing areas of the

Site, they were found to occur in a more limited distribution mainly between Bottle Bay
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Beach and Lighthouse Bay Beach and west of the small rocky islets that extend toward the
south from the lighthouse. Patch reef habitat was not observed along much of the west
coast of Eleuthera, only appearing again about five miles north of the LHP site, where the
shelf edge turns to the west and is a popular dive and snorkel location for tour excursions.
During the assessment of marine resources in the LHP area, the team surveyed one of the
inshore patch reefs (E1) with the AGRRA methodology (see Appendix D for location map).

W
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Photo 4-25. Patch Reef Habitat in Shallow Water (1 to 2 m) near Lighthouse Beach with Abundant
Mustard Hill Coral (Porites astreoides), Blade Fire Coral (Millepora complanata) and Crustose
Coralline Algae

’ .
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Patch reef habitat can extend close to the shore in places where it may be nearly exposed
at low tides. Along the east side and within Lighthouse Bay Beach, seasonal changes in the
position of the adjacent beach appears to have caused shifting sand and exposed these
innermost patch reefs to high levels of suspended sediment, particularly during periods of
onshore winds and waves. Massive colonies of elkhorn coral (Acropora palmata) several
feet in diameter were found upturned and dead in these inshore areas likely due to the wave
energy periodically experienced in these areas. Shifting sands apparently limit the
establishment and long-term survival of corals and sponges particularly on lower relief

patches close to shore. Coral growth was best developed around the seaward edges of
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patch reefs, where waves break over them and amounts of resuspended beach sediment
are reduced. Floral and faunal diversity increased substantially with the distance from shore,
up to about 100 feet (~30.5 m) after which it became more variable.

Colonies of elkhorn coral, staghorn coral (A. cervicornis) and fused staghorn coral (A.
prolifera) were observed on several of the patch reefs off both the east and south facing
shorelines (Figure 4-29). Both live and dead elkhorn coral provide important structural
habitat for other organisms and reduce wave energy. Several of the large patch reefs along
the SE portion of the south facing shelf were dominated by large framework Orbicella corals
(O. faveolata, O. annularis) and tended to be in deeper water depths of up to 20 feet (~6.1
m) (Photo 4-26). Blade fire coral (Millepora complanata), mustard hill coral (Porites
astreoides) and brain coral (Pseudodiploria strigosa) were also abundant on all patch reef
habitat. Numerous sea fans (Gorgonia flabellum, Gorgonia ventalina) along with other

octocorals and occasional encrusting/burrowing sponges (Cliona caribbaea) were common.

Photo 4-26. Patch Reef Habitat in Deeper Water (3 to 6 m) South of Lighthouse Point Dominated by
Mountainous Star Coral (Orbicella faveolata)
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Live stony coral cover was highly variable, averaging about 10 percent, with more live coral
growth around the seaward edges and less on the landward sides. Macroalgae were
commonly present ranging in abundance from 10 percent to greater than 30 percent. Some
of the more common fleshy macroalgal species observed included blistered saucer leaf
(Turbinaria turbinata), fluffy ruffle algae (Lobophora variegata), scroll algae (Padina
Jjamaicensis) and several species of y-branched algae (Dictyota spp.). Dead coral surfaces

were covered with turf algae and crustose coralline algae, which facilitate coral recruitment.

At Lighthouse Point, marine life was the most abundant associated with patch reefs. Fish
were abundant in these patches. Spiny lobster (Panulirus argus), long-spined urchins and
other invertebrates were observed utilizing the numerous internal cavities within the coral
framework. Parrotfish species were abundant and included stoplight (Sparisoma viride),
princess (Scarus taeniopterus), rainbow (Scarus guacamaia), queen (Scarus vetula), redtail
(Sparisoma chrysopterum) along with smaller species such as striped (Scarus iseri). Other
herbivorous fish included large schools of adult blue tangs (Acanthurus coeruleus) mixed
with doctorfish (Acanthurus chirugus) and ocean surgeonfish (Acanthurus tractus).
Commercially important snapper, grunts, and groupers were also abundant on these patch
reefs, and were more numerous than in any of the other benthic habitats present at LHP.
Snapper species observed included large schools of mahogany (Lutjanus mahogoni), lane
(Lutjanus synagris), gray (Lutjanus griseus), and schoolmaster (Lutjanus apodos). Grouper
species observed included large black (Mycteroperca bonaci), tiger (Mycteroperca tigris),
yellowfin (Mycteoperca venenosa), Nassau (Epinephelus striatus), graysby (Cephalopholis
cruentata), coney (Cephalopholis fulva) and red hind (Epinephelus guttatus). Overall fish
density based on AGRRA methodology for Site E1, which is thought to be representative of
this type of habitat, averaged 58.7 fish per 100 m? with an average biomass of 15,234 grams
per 100 m?. These were the highest observed across the LHP site and are similar to other
coral reefs in Eleuthera and The Bahamas based on comparisons of other sites included in
the AGRRA database.

These patch reef habitats had evidence of fishing lines, nets and plastic entangled on the
reef structure, particularly on the east side. Fiberglass and wood debris from wrecked boats
were found on both the south and east patch reef areas. Patch reefs displayed minimal
levels of coral bleaching and appeared to provide numerous essential ecosystem services at

LHP, including three-dimensional structural habitat, shelter for a higher abundance of
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marine life, essential fish habitat for commercial fisheries species including lobster, snapper
and grouper, wave reduction and higher coastal protection. Additionally, they have high
natural beauty, which is important for tourism and recreation. On the east-facing shorelines,
patch reef habitats contribute to the pink sands that have made these beaches world-
renowned. Due to their comparatively easy accessibility, nearshore patch reefs appear to be
natural attractants for snorkelers and SCUBA divers, particularly on calm days when the
water is clear and marine life easily visible. Best management practices can be adopted to
prevent damage to these features (see Section 7, Proposed Mitigation Measures, and the

EMP, when it is completed).

5. Hardbottom Subtype 2 — Sparse Sandy Hardbottom (SSH) — (Sparse Corals)
Sparse Sandy Hardbottom habitats were mapped in low-relief hardbottom areas that were
covered with thin layers of sand and algae, with sparse octocorals, sponges and stony
corals. Much of the shelf area in water depths of 7-25 feet (~2-8 m) along the south and
west regions of the LHP assessment area have been characterized as Sparse Sandy
Hardbottom. Photo 4-27 is representative of this marine community. The underlying
substrate was oolitic bedrock, which was generally flat with very low relief [averaging 5
inches (13 cm)] and often covered by a veneer of sand up to one inch (~3 cm) thick. Relief
was mainly associated with small scale bedrock karst features, but several areas had
unattached dead coral mounds that were likely broken off from adjacent, higher-relief coral
reef habitats and transported during large storms. The thin veneer of sand over the
hardbottom, has apparently washed back and forth across the substrate during storms and
has likely inhibited the establishment and long-term survival of most corals and other sessile

invertebrates.

Substrate cover was mostly turf algal sand mats (>95 percent) intermixed with sandy mats
of fleshy green macroalgae (e.g., Microdictyon spp., Cladophora spp.). In some transitional
areas with enough sand, there were also occurrences of calcareous green macroalgae (e.g.,
Halimeda spp., Penicillus spp., Rhipocephalus phoenix) and occasionally, some sparse
seagrass cover. Overall, stony coral cover in this community was the lowest encountered on

non-sand substrates (~<1 percent).
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Photo 4-27. Sparse Sandy Hardbottom (SSH) (Sparse Corals)

Where the bedrock had apparently been exposed for longer durations, sparse coral
communities have become established. Most corals found here were high-recruiting, fast
growing and low-relief species such as star (Siderastrea siderea, S. radians), lettuce
(Agaricia agaricites), mustard hill (Porites astreoides), and finger (Porites porites) corals,
along with occasional colonies of elliptical star (Dichocoenia stokesii) and brain
(Pseudodiploria strigosa) corals. Octocorals were scattered throughout at low abundances
and included sea rods (Eunicea sp.), sea fans (Gorgonia ventalina), sea whips (Pterogorgia
citrina), and sea plumes (Pseudopterogorgia spp.). Many of the larger specimens were
dead, with their branches colonized by encrusting fire coral (Millepora alcicornis). Sponges

were not abundant but were present in low numbers.

Sparse sandy hardbottom areas provide little three-dimensional structural relief but are
habitat for queen conch (Strombus gigas). Habitat characterization surveys using AGRRA
and diver tows across areas representative of this community did not encounter queen

conch, cushion sea stars (Oreaster reticulatus), or other motile invertebrates of significance
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(e.g., sea cucumbers, lobsters, long-spined urchins). Fish abundances were also very low,
with densities averaging about 15 fish per 100 m?, and biomasses averaging 853 grams per
100 m2. The most common fish species observed were small wrasses including yellowhead
(Halichoeres garnoti), slippery dick (H. bivittatus), and bluehead (Thalassoma bifasciatum),
along with occasional blue tangs (Acanthus caeruleus) and ocean surgeons (Acanthurus
bahianus). Solitary individuals of white grunts (Haemulon plumierii) and saucereye porgie
(Calamus calamus) were seen along with yellowtail snapper (Ocyurus chrysurus) and great
barracuda (Sphyraena barracuda). No grouper or lobster were observed in this habitat type,

which is not surprising given the lack of any sizeable structure for them to hide.

The ecosystem services provided by SSH are lower for fisheries and coastal protection than

most of the other benthic communities.

No evidence of human-related damage (e.g., anchoring, dredging, trash/debris) were

encountered in this habitat.

6. Hardbottom Subtype 3 — Moderate Hardbottom on Elevated Bedrock (MHEB)
Moderate Hardbottom on Elevated Bedrock habitat is found principally along the south coast
shelf in water depths ranging from 8 to 25 feet (2.5-8 m). It differs from Sparse Sandy
Hardbottom (SSH) in that it has greater structural relief and higher abundance of flora and
fauna. This habitat is characterized as being places where the oolitic bedrock rises up
several feet (~0.5 m) or more above the surrounding lower relief areas. The elevated nature
of these areas reduces the harmful impacts caused by shifting sands to colonizing
invertebrates allowing for more abundant and larger growth but not in sufficient enough
quantities to build coral framework as found in Patch Reefs (PR). These bedrock areas
featured moderately low relief averaging 18 inches (44 cm). They may also display karst
features and substantial fracturing presumably caused by massive ocean waves breaking
up the bedrock during large storm events (Photo 4-28). Considerable quantities of these
fractured slabs are piled up along the rocky shorelines NW of the headland between
Lighthouse Bay Beach and Bottle Bay Beach, suggesting that massive waves can affect this

portion of the shelf.
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Photo 4- 28 Moderate Hardbottom oh Elevated Bedrock (MHEB)

Underlying bedrock topography is responsible for much of the variability in size and relief of
this habitat. In large part, these habitats were similar to the previously-described SSH but
floral and faunal diversity, size and abundance were all higher, although lower than

hardbottom habitats that were encountered further offshore and nearshore patch reefs.

Benthic cover on MHEB habitat was also dominated by a turf algal sediment (~>80 percent)
intermixed with green macroalgal sediment mats (Microdictyon, Cladophora spp), as well as
Halimeda and Dictyota spp., which collectively average about 15 percent cover. Live stony
coral cover averaged less than 1 percent of the benthos and included star (Siderastrea
siderea), lettuce (Agaricia agaricites), mustard hill (Porites astreoides), finger (Porites
porites), elliptical star (Dichocoenia stokesii) and brain (Pseudodiploria strigosa) corals.
Small-sized colonies of Orbicella faveolata and Montastraea cavernosa were present. Many
of these larger framework building species displayed partial mortality around their bases,
and in some cases, tops which divided the remaining live tissue into isolated patches.
Causes of partial mortality are likely related to sediment stress and macroagal overgrowth.

Octocorals were scattered throughout at moderate abundances and reached fairly large
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sizes. These included sea rods (Eunicea sp.), sea fans (Gorgonia ventalina), sea whips
(Pterogorgia citrina), and sea plumes (Pseudopterogorgia spp.) that collectively covered
about 25 percent of the bottom. Sponges (mostly clionids) were also present in low

abundances covering less than 1 percent.

Fish diversity and abundance was higher than seen on SSH, IH, S, or SAV habitats but also
highly variable and greatest in places with bedrock ledges and fractures. Total fish density
averaged across two of the MHEP sites averaged 34 fish per 100 m? and biomass of 3,096
grams per 100 m?. Schools of grunts around relief features were common, and included blue
striped (Haemulon sciurus), French (H. flavolineatum), and white (H. plumierii). Snapper
were dominated by gray (Lutjanus griseus), schoolmaster (L. apodus) and occasionally
mutton (L. analis). Groupers included graysby (Cephalopholis cruentata), red hind
(Epinephelus guttatus) and a few juvenile Nassau (E. striatus) and tiger (Mycteroperca.
Tigris) grouper. Herbivorous fish were low in abundance with a variety of species of
parrotfish and surgeonfish observed. Several ornamental fish including gray angelfish
(Pomacanthus arcuatus), queen angelfish (Holacanthus ciliaris) and several species of
butterflyfish (Chaetodon spp.). Invasive lionfish (Pterois spp.) were also observed utilizing

overhanging bedrock structure.

These MHEB habitat types appeared to be playing an important role as essential fish habitat
for some high-valued commercial fish (e.g., snappers, grunts) and as nursery habitat for
several species of grouper, parrotfish, and surgeonfish. They are particularly important given
the absence of patch reef habitat over much of the northwestern portion of the LHP shelf
area. These elevated areas also protect inshore beaches by breaking waves and causing
increased drag as they cross over them. Their value as underwater snorkeling or diving
attractions is considered fairly low compared to the patch reefs on the east side of the

property or deeper fore reef and hardbottom habitats.

Minimal evidence of human-related damage (e.g., anchoring, dredging, trash/debris) were

encountered in this habitat.
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7. Hardbottom Subtype 4 — Hardbottom with Scattered Coral Mounds and Sponges
(HSCMS)

Hardbottom Subtype 4 — Hardbottom with Scattered Coral Mounds and Sponges (HSCMS)
— was found along the south facing portions of the LHP Site offshore between depths of 25
feet (8 m) and 45 feet (16 m) oriented parallel to the shore. The stronger tidal currents
measured in this outer portion of the shelf were about 50 percent higher (~0.3 m/s) than
measured further inshore (~0.2 m/s), which is thought to contribute to a change in the
benthic community composition to include large sponges and abundant gorgonians. Coral
mounds were mostly relict dead skeletal structures that ranged in size from 2-4 feet (~0.5-1
m) in diameter and averaged 28 inches (71 cm) vertical relief above the pavement. There
were few living stony corals associated with these relict mounds today. Live stony coral
cover ranged from 2-3 percent and was dominated (~>85 percent) by fast recruiting, short-
lived species of the massive starlet (Siderastrea siderea), mustard hill (Porites astreoides),
finger (Porites porites) and lettuce (Agaricia agaricites). Occasionally, reef-building corals
were present, including great star coral (Montastraea cavernosa), brain corals (e.g., Diplora
labyrinthiformis, Pseudodiploria strigosa), and mountainous star coral (Orbicella faveolata).
Most of these colonies were small [~<10 inches (25 cm)] in size, with larger colonies partially
dead and fragmented. Other stony corals observed included the elliptical star (Dichocoenia
stokesii), maze (Meandrina meandrites), and the sinuous cactus (/sophylla sinuosa). The
relative absence of abundant live reef building corals seen today suggests that much of the
structural relief associated with the coral mounds represents relict coral growth from an

earlier period of significant reef development.

Sponges covered approximately 1 to 2 percent of the benthos and were a distinctive and
common component of this habitat (Photo 4-29). They varied in size from comparatively
small branchlet sponges (Aplysina insularis) less than 6 inches (~15 cm) in size to giant
barrel sponges, some of which were 3 to 4.5 ft (1 to 1.5 m) in diameter. Giant barrel
sponges have been referred to as the “Redwoods of the Reef’ (McMurray et al. 2008)
because of their comparatively large size and long life span. Other sponges present in this
community included blackball sponge (Ircinia strobilina) and black bell sponge (I. campana),
loggerhead sponge (Spheciospongia vesparium), green finger sponge (/otrochota
birotulata), lavender rope sponge (Niphates erecta) and vase sponges, including Niphates

digitalis and Mycale laxissima.
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Photo 4-29. Hardbottom with Scattered Coral Mounds and Sponges (HSCMS)

Octocorals were also quite common, reaching heights of 3 to 5 ft (1-2 m), including sea rods
(Eunicea mammosa, Plexaura flexuosa, Pseudoplexaura sp,), sea plumes

(Pseudopterogorgia sp.) and sea whips (Pterogorgia citrina, Pterogorgia guadalupensis).

Turf algae with sediment dominated the benthos (~60 percent) with smaller amounts of
sparse turf (~6 percent) occurring on the upward surfaces and edges of the coral mounds.
Fleshy macroalgae composed about 24 percent of the substrate mainly with y-branched
algae (Dictyota spp.), net algae (Microdictyon marinum) and Sargassum (S. hystrix). Lower
abundances of green calcareous algae (e.g., Halimeda spp. ~2 percent) and crustose
coralline algae (~3 percent) were associated with upward facing surfaces on coral mounds.
Populations of echinoderms, including long-spined urchins (Diadema antillarum), cnidarians,
including pink-tipped anenomes (Condylactis gigantea), annelids, including social feather
dusters (Bispira brunnea) and Christmas tree worms (Spirobranchus giganteus) were also
present. A number of spiny lobsters were observed utilizing the coral mounds and a single
large live queen conch (Strombus gigas) was also seen in this habitat — the only one

encountered during the surveys.
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Fish densities estimated from AGRRA surveys were moderately low, with an average of 21
fish per 100 m? and total fish biomass of ~ 2544 grams per 100 m2. Commonly encountered
species were small groups of adult parrotfish including stoplight (Sparisoma viride), queen
(S, vetula), yellowtail (S. rubripinne), striped (Scarus iseri) and redband (S. aurofrentum).
Other common herbivores included large mature blue tangs (Acanthus caeruleus),
doctorfish (Acanthurus chirugus) and ocean surgeons (Acanthurus bahianus). Wrasses
were also common including puddingwife (Halichoeres radiatus), hogfish (Lachnolaimus
maximus), yellowhead (Halichoeres garnoti), slippery dick (H. bivittatus), and bluehead
(Thalassoma bifasciatum). Snappers observed included yellowtail (Ocyurus chrysurus),
while groupers were mainly coney (Cephalopholis fulva), Nassau grouper (Epinephelus
striatus), and red hinds (E. guttatus). Other species seen were saucereye porgie (Calamus
calamus), blue chromis (Chromis cyanea), great barracuda (Sphyraena barracuda),
squirrelfish (Holocentrus adscensionis) and queen triggerfish (Balistes vetula). Several

lionfish were also observed on some of the coral mounds.

The ecosystem services contributed by this habitat are probably most significant as
essential fish habitat for commercially important, mature species. More Nassau grouper
were observed here than in any of the other habitats surveyed, but grouper abundance was
still moderately low compared to patch reefs and other coral reefs in Eleuthera and The

Bahamas.

No evidence of human-related damage (e.g., anchoring, dredging, trash/debris) were

encountered in this habitat.

8. Scattered Coral Mounds/Relict Spur and Groove Structures (SCM)

Scattered Coral Mounds/Relict Spur and Groove Structures (SCM) were found in deeper
water (~45-60 feet/14-18 m) than the previously described communities. This habitat
occurred along a transitional shelf break area similar to the base of the forereef zone found
along east-facing shelf areas of The Bahamas. In several places, a pronounced 10 foot
vertical “step” of 10 feet (3 m) occurred that likely represents a paleo-shoreline feature.
Relict spur and groove features are also evident towards the base of the slope where large
mounds extending perpendicular to the shelf edge reach 2 to 10 ft above the largely flat,

barren sandy hardbottom substrate. These coral-dominated outcrops had higher biodiversity
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(e.g., corals, fish, sponges, macroalgae) with large-sized colonies of stony corals, octocorals
and sponges present (Photo 4-30). The coral mound outcrop contained similar species
composition and abundance to the coral mounds found in the adjacent HSCMS but with
greater size and relief. Detailed surveys were not conducted for this habitat type as it was
beyond the depth and area where the proposed Project activities would have direct impacts.

Photo 4-30. Scattered Coral Mounds/Relict Spur and Groove Structures (SCM)

No evidence of human-related damage (e.g., anchoring, dredging, trash/debris) were

encountered in this habitat.

Several other distinct habitat types were observed during ground-truthing for the benthic
habitat map. These were well outside of the proposed development area but are described
here as they are linked functionally to the other habitat types. Detailed characterization
surveys were not conducted on these habitats but a brief description of each is given in the

following paragraphs.
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9. Hardbottom Subtype 5 — Offshore Sandy Hardbottom with Sparse Scattered Coral
Mounds and Sponges (OSHSSCMS)

Found on the southwest and west facing portions of the outer LHP shelf, Hardbottom
Subtype 5 — Offshore Sandy Hardbottom with Sparse Scattered Coral Mounds and Sponges
(OSHSSCMS) (Photo 4-31) was similar to hardbottom subtypes 3 and 4 but with lower relief
and fewer coral mounds, sponges, and octocorals and associated fish life. It occurred
mainly north of the proposed development area and encompassed a large portion of the
outer shelf in water depths starting from 45 feet out to the coral wall transition at 100 feet
(11-28 m). The absence of deep sand on the outer shelf exposed the underlying flat
Pleistocene bedrock and followed the pattern seen inshore of decreasing loose sand and

sandy beaches as the distance from Bottle Bay Beach extended to the northwest.

No evidence of human-related damage (e.g., anchoring, dredging, trash/debris) were

encountered in this habitat.

Photo 4-31. Offshore Hardbottom with Sparse Scattered Coral Mounds and Sponges—Hardbottom
Habitat Subtype 5
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10. Fore Reef (FR)

Fore reef habitat occurs offshore along the eastern side of LHP along the break in the shelf
slope located approximately one-half mile from shore in 8 to 15 m water depth. These
habitats are located outside of the direct impact area of the Project and were not extensively
investigated. Moderate currents are common in the area, likely associated with
hydrodynamic conditions over the shallow “bridge” that separates Exuma Sound from the
Atlantic. The southeast LHP area is protected from large Atlantic waves by the adjacent
shallow bank and Little San Salvador Island to the east. This provides sheltered conditions
for corals heads and clumps to grow vertically below the shallow wave base. Fore reefs
have high structural relief [i.e., up to 16 ft (5 meters)] and are dominated by massive stony

corals (star corals), abundant gorgonians, and some sponges (Photo 4-32).

Coral species diversity and abundance in this area is high (i.e., the highest for the LHP
area), with the occurrences of the endangered Staghorn coral (Acropora cervicornis) and
rare Pillar coral (Dendrogyra cylindrus). Coral reef condition data from 2016 AGRRA surveys
of four areas along the east side fore reefs had average live stony coral cover of about 10
percent in these habitats (Appendix D), with evidence of past disturbances based on
moderately high partial and complete coral mortality. Fish biomass averages approximately
800 g/100 m?, significantly higher than south coast hardbottom habitats but less than some
of the mid-shelf patch reef habitats. Grouper (particularly Tiger and Black) are fairly
common. Sharks including Black tip and Reef sharks were also observed utilizing this

habitat. Overall, these habitats are some of the best areas for diving in the LHP area.

Coral Wall Transition

The Coral Wall Transition was a distinct habitat observed along the south coast where an
outer shelf was observed to break off sharply at depths of ~100 feet (30.5 m) forming a
steep wall that precipitously dropped down to over 1,000 feet (~300 m). A well-developed
coral reef buildup was found at this transition between the flat sandy outer shelf and the wall
with a lip of coral structure that is 10-15 feet (3-5 m) in height. Towards the southeast, where
abundant loose sand occurred on the outer shelf, gaps in the coral lip have apparently
allowed the sand to cascade over the wall (Photo 4-33), transporting it permanently off the
shelf.
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Photo 4-32. Fore Reef
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Photo 4-33. Coral Wall Transition (CWT) Habitat Showing Sloping Coral and Sand Interface

Stony coral cover was estimated to cover up to 20 percent of the benthos, with large
overlapping colonies of mountainous star coral (Orbicella faveolata, O. franksi) dominating
along with colonies of large platy white star coral (Agaricia lamarcki) and smaller fragile
saucer coral (A. fragilis). Evidence of recent coral bleaching (termed remnant bleaching)
was observed on many of these deeper corals during the November 2019 assessments.
Fish life was concentrated along the edge of the wall and particularly notable in places
where the coral buildup was high. A single reef shark (Carcharhinus perezii) was seen
swimming along the inner edge of the wall transition. This habitat type, while fairly narrow in
width, is likely important habitat for many commercial fish species. It also has significant
value for tourism for deep technical diving.

No evidence of human-related damage (e.g., anchoring, dredging, trash/debris) were

encountered in this habitat.
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4.2.2.1.1. Elkhorn Colonies

Elkhorn coral colonies (Photo 4-34) are the dominant reef building species on many of the
patch reefs that occur along the east side of Project area. Notable for their robust large
stature and ability to withstand high wave energy, large healthy stands which once occurred
throughout The Bahamas are relatively rare today. Their vulnerability to increasing ocean
temperatures, deteriorating water quality, changes in sea level, storms and damages that
result from human activity has made them one of the most critically endangered corals in the
Caribbean and the focus of reef rehabilitation efforts. Rehabilitation of elkhorn and staghorn

colonies is a key component of Disney’s marine conservation work.

Photo 4-34. Elkhorn Coral

At least 13 small populations of Acropora corals were encountered during the investigations
within the assessment area. Many of these were found in nearshore marine areas within
150 feet (approximately 46 m) in the east and south regions of the assessment area.
Elkhorn coral, ranging from individual colonies to large thickets of several colonies, was
fairly common on several patch reefs in the central and western part of Lighthouse Bay

Beach and at many locations off the east-facing beaches. Staghorn coral and fused
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staghorn coral were less common but were observed in the patch reef in the western part of
Lighthouse Point Beach, and offshore of the east-facing beaches, particularly in the fore reef
habitat. It is likely that more intensive searches would reveal the presence of additional
elkhorn and staghorn coral colonies in other areas close to shore and offshore of the east-
facing beaches at LHP. Local residents and oceanographic researchers (Perry Institute for
Marine Sciences) have indicated that colonies of elkhorn corals do occur further offshore on
the east side in both shore-perpendicular and shore-parallel alignments, much of which was

beyond the limits of this assessment.

4.2.2.2 Condition of Lighthouse Point Marine Communities

Coral reef ecosystems in The Bahamas are composed of a mosaic of habitat types including
reefs (patch, crests, fore, wall), seagrass, sand, and many hardbottom types which naturally
vary in size, development, and species present. Based on AGRRA indicator thresholds

developed by the Healthy Reefs Initiative (www.healthyreefs.org), which ranks habitats on a

scale from “Critical” to “Very Good,” the overall condition of surveyed reefs is considered
average with a median score of “Fair’. Patch reefs and fore reefs do not occur within the
marine facilities footprint. Hardbottom habitats comprise 68 percent of the impacted area
within the footprint. These habitats are in good condition but scored low on the benthic index
when compared to reefs in Eleuthera and The Bahamas; a lower index score is considered
typical for this type of habitat within The Bahamas. Within these hardbottom habitats, the
overall combined live planar area for soft/stony coral and barrel sponges was calculated to
be 0.0152 acres, which represents 0.3 percent of the directly impacted areas. The other two
habitats found within the footprint, sand and submerged aquatic vegetation, were also found

to be in good condition.

Condition of LHP Hardbottom Habitats

The marine area along the south coast, where the proposed marine facilities are located,

contained mostly hardbottom habitats. These hardbottom habitats were surveyed using the
AGRRA methodology to characterize their structure and function in comparison to reef

habitats in the area and around Eleuthera and The Bahamas.
Hardbottom habitats comprise 68 percent of the area within the proposed Project footprint.

These habitats are in good condition but scored low on the benthic index when compared to

reefs in Eleuthera and The Bahamas; a lower index score is considered typical for this type
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of habitat within The Bahamas. Within these hardbottom habitats, the overall combined live
planar area for soft/stony coral and barrel sponges was calculated to be 0.0152 acres, which
represents 0.3 percent of the directly impacted areas. Similar to other hardbottom habitats in
The Bahamas, the Lighthouse Point hardbottoms were dominated by turf algal/sediment,
soft corals and sponges, with naturally low stony coral cover (<1 percent). Gorgonians and
sponges were abundant further from shore on elevated bedrock features and in areas of the
shelf with strong daily tidal currents. All hardbottom habitats surveyed had the lowest
benthic index score indicating they were poor areas for stony coral settlement, growth, and
survivorship compared to more highly developed patch reefs or fore reef habitat types.
Structural relief varied among the hardbottom types, averaging 36 cm in vertical relief (range
13 to 86 cm). Fish biomass averaged 1,646 g/100 m? (range 31 to 3,909 g/100 m?), with
greater biomass on hardbottom with higher vertical relief and further offshore. Parrotfish
biomass averaged 571 g/100 m? (range 0 to 1568 g/100 m?). Grouper biomass averaged
115 g/100 m? (range 0 to 531g/100 m?).

Evidence of partial stony coral mortality and standing dead octocorals in areas affected by
sediment stress was common on hardbottom communities. No active coral or gorgonian
diseases were observed. Comparing structural and functional indicators across the LHP
hardbottom habitats shows they are strongly structured around differences in physical
conditions (e.g., waves, currents, sand movement) from inshore to offshore and from east to
west. Hardbottom habitats are fundamentally different ecosystems than coral reefs. They
provide lower productivity (e.g., fish biomass and coral growth) and services (e.g., wave
attenuation) than reefs, but more than sand or seagrass, and are important habitat for many
marine species. They also contribute to the larger scale shelf ecosystem processes and
habitat complexity and connectivity to the area. Detailed comparison of some of the AGRRA

indicators can be found in Appendix D.

Condition of LHP Reef Habitats

Coral reefs east of the Lighthouse Point Project site have high biological and ecosystem

service value. They contained the greatest abundance of stony coral, highest structural
relief, and the highest abundance of fishes. Because no Project-related infrastructure is
proposed in this vicinity, only one AGRRA survey was conducted on one of these patch
reefs. AGRRA data from reef surveys done in 2016 along the east side of Lighthouse Beach
offshore from the Project area, (EL004, EL0014 and EL0015) were also examined — data
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available from the AGRRA database (www.agrra.org). Coral cover at LHP averaged 9

percent and was similar to the Lighthouse Beach sites (averaged 10 percent). Fleshy
macroalgae at LHP averaged 27 percent cover, also similar to Lighthouse Beach (25
percent). Total fish biomass at LHP was 15,235 g/100 m?, due to large schools of fishes
(e.g., chubs), and was higher than the Lighthouse Beach reefs (average 3, 867 g/100 m?).
Parrotfish biomass at LHP averaged 1,704 g/100 m?, like Lighthouse Beach (1,406 g/100
m?). Grouper biomass at LHP averaged 710 g/100 m?, which was higher than Lighthouse
Beach (231 g/100 m?).

Overall, the condition of LHP reefs is considered to be “Fair’ based on the thresholds of

AGRRA indicators developed by the Healthy Reefs Initiative (www.healthyreefs.org). Typical

of reefs, their condition was highly variable with some clear patterns associated with
distance from shore and sediment stress influencing colonization and growth of corals.
Numerous old dead coral skeletons were common, suggesting an earlier time of more
prolific coral growth than what is observed today. It is well known that coral reefs Caribbean
wide have been declining in condition since the mid-1980s attributed to a combination of
regional stressors (coral disease, bleaching, increasing sea surface temperatures), coupled
with localized human impacts (overfishing, nutrient enrichment). Coral diseases have likely
affected the LHP reefs in the past, but no active disease was observed during our surveys.
Evidence of recent bleaching was observed on shallow reefs five miles northwest of LHP
and on the Coral Wall Transition habitat during the November 2019 assessment survey.
LHP reefs also showed evidence of past large-scale bleaching events (e.g., 1998, 2005) in
The Bahamas. Recovery through re-sheeting of live tissue over old dead portions of the
coral skeletons was observed. More detailed comparative AGRRA data for LHP reefs to

other reefs in Eleuthera and The Bahamas is shown in Appendix D.

4.2.2.3 Endangered and Threatened Species and Fish Spawning Aggregations

Populations of many species of corals and other types of marine life are currently facing
threats due to a variety of human-related activities and nature-inflicted events and are
therefore included as species that are designated for protection by national and international
laws, regulations and treaties (Appendix E). Species so designated that were encountered

during the marine investigations are identified in Table 4-12.
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No visual evidence was observed of any fish spawning aggregations. On-line inquiries and

personal interviews with staff from CEl have revealed that no fish spawning aggregations

have been documented around the Project site. Perry Marine Institute concurs with this

conclusion. CEIl was approached to provide assistance but declined to formally work with

the Developer.

Table 4-12. Protected Marine Species Encountered and/or Likely to Occur within the Assessment

Area
Common Name Scientific Name Designation Comments
Staghorn Coral Acropora cervicornis IUCN — Critically Uncommon, 5-40 ft deep
endangered
CITES — Appendix Il
Elkhorn Coral Acropora palmata IUCN — Critically Occasional w/in areas
endangered inspected; in shallow waters

Lobed Star Coral

Orbicella annularis

IUCN - Endangered

Common, mostly below ~ 20
ft deep

Mountainous Star
Coral

Orbicella faveolata

IUCN - Endangered

Common, Variable depths —

CITES Appendix Il from <10 feet to >100 ft deep
Boulder Star Coral Orbicella franksi IUCN — Vulnerable Occasional, Variable depths
CITES Appendix Il from shallow to coral walls >

100 ft deep& deeper reefs

Elliptical Star Coral

Dichocoenia stokesi

IUCN — Vulnerable

Common, mostly below ~ 20

CITES Appendix II  ftdeep
Pillar Coral Dendrogyra cylindrus ~ IUCN — Vulnerable Uncommon, 5-40 ft deep
CITES Appendix I
Lettuce Coral Agqaricia agaricites IUCN — Least Occasional, from shoreline
Concern rock to > 40 ft deep
CITES — Appendix Il
Low-relief Lettuce Agqaricia fragilis IUCN — Least Occasional, mostly below ~
Coral Concern 20 ft deep
CITES — Appendix Il
Low-relief Lettuce Agaricia humilis IUCN — Least Occasional, mostly below ~
Coral Concern 20 ft deep
CITES — Appendix Il
Boulder Brain Coral  Colpophyllia natans IUCN — Least Occasional, mostly below ~
Concern 20 ft deep
CITES — Appendix Il
Grooved Brain Coral Diploria IUCN — Least Occasional, mostly below ~
labyrinthiformis Concern 20 ft deep
CITES — Appendix I
Smooth Flower Eusmilia fastigata IUCN — Least Occasional, mostly below 20
Coral Concern ft deep
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Table 4-12. Protected Marine Species Encountered and/or Likely to Occur within the Assessment

Area
Common Name Scientific Name Designation Comments

Golfball Coral Favia fragum IUCN — Least Occasional, mostly 10-40 ft
Concern deep
CITES — Appendix Il

Sunray Lettuce Helioseris cucullata IUCN — Least Uncommon, mostly below 25

Coral Concern ft deep
CITES — Appendix Il

Rough Star Coral Isophyllastrea rigida IUCN — Least Uncommon, Mostly ~ 15-30 ft
Concern deep
CITES — Appendix Il Formerly Isophylla rigida

Sinuous Cactus Isophyllia sinuosa IUCN — Least Uncommon, mostly ~ 5-30 ft

Coral Concern deep
CITES — Appendix Il

Ten-ray Star Coral Madracis decactis IUCN — Least Common, variable depths,
Concern but mostly below ~15 ft deep
CITES — Appendix Il

Rose Coral Manicina areolata IUCN — Least Often on bottoms with sand,
Concern Inshore Hardbottom and in
CITES — Appendix II  SAV beds

Maze Coral Meandrina meandrites IUCN — Least Common, Mostly between 25
Concern & 75 ft deep
CITES - Appendix Il

Fire Coral Millepora alcicornis IUCN — Least Abundant, from shoreline
Concern rock to > 30 ft deep

Blade Fire Coral Millepora complanata  IUCN- Least Abundant, mostly near
Concern shorelines & to ~10 ft deep

Rose Coral Manicina areolata IUCN — Least Occasional, from ~ 3 ft deep
Concern to ~ 20 ft deep
CITES Appendix Il

Maze Coral Meandrina meandrites IUCN — Least Occasional, mostly from ~20
Concern to > 40 ft deep
CITES — Appendix Il

Great Star Coral Montastrea cavernosa IUCN — Least Occasional, mostly greater
Concern than ~20 ft deep
CITES — Appendix Il

Ridged Cactus Mycetophyllia IUCN — Least Occasional, mostly from ~25

Coral lamarckiana Concern to 75 ft deep
CITES — Appendix Il

Mustard Hill Coral Porites astreoides IUCN — Least Abundant, from nearshore
Concern shallows to > 30 ft deep
CITES — Appendix Il

Thin Finger Coral Porites furcata IUCN — Least Occasional, variable depths,
Concern from <10 ft to > 100 ft deep
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Table 4-12. Protected Marine Species Encountered and/or Likely to Occur within the Assessment

Area
Common Name Scientific Name Designation Comments
Finger Coral Porites IUCN — Least Occasional, most colonies <
Concern 6” tall, usually encountered at
CITES - Appendix Il depths below ~ 15 ft
Knobby Brain Coral  Pseudodiploria clivosa IUCN — Least Common, from low-profile
Concern individuals near shoreline

CITES — Appendix Il

rock to larger colonies > 30 ft
deep

Symmetrical Brain Pseudodiploria IUCN — Least Common, mostly > ~ 20 ft
Coral strigosa Concern deep
CITES — Appendix Il
Lesser Starlet Coral  Siderastrea radians IUCN — Least Common, mostly > 20 ft deep
Concern
CITES — Appendix Il
Massive Starlet Siderastrea siderea IUCN — Least Common, mostly > 20 ft deep
Coral Concern
CITES — Appendix Il
Blushing Star Coral  Stephanocoenia IUCN — Least Common, variable depths,
intersepta Concern from < 10 ft to > 100 ft deep
CITES — Appendix Il
4224 Bonefish

The extent to which recreationally important bonefish species (Albula vulpes) are utilizing

the LHP marine habitats is not well known. The most suitable bonefish habitats in the LHP

area are thought to be shallow nearshore hardbottom, seagrass, and sand habitat types,

especially near headlands and within coves along the western coast. To date, no bonefish

have been sighted in the area of the proposed small boat marina or any of the other
areas/habitats during any of the LHP field surveys, estimated at over 63 hours underwater
during varying times over a several-year period. Additionally, discussions with local fishers
(pers comm, Capt’'n Calvin Jolly) have indicated that the LHP areas is not used by bonefish

fishing guides.

Juvenile bonefish in The Bahamas mostly prefer open, sandy-mud bottoms in shallow,
mangrove-lined bays (Adams and Cooke, 2015), habitats which do not occur in the LHP
area. Recent research suggests that in The Bahamas, adult bonefish populations appear to
establish in close proximity to juvenile bonefish habitat, although adult bonefish are found

along beaches of the eastern shoreline of Eleuthera. Adult bonefish forage primarily on

GNV/2021/183297A/3/8/21

4-129



benthic invertebrates associated with shallow tidal flats and tidal creek habitats, which also
do not occur on the LHP property. On-going research on bonefish in Eleuthera has found at
least five distinct populations, with the population nearest to the LHP area being the SW
Eleuthera population which is concentrated around the extensive tidal flats and creeks of the
Cape Eleuthera area 15 miles north of the LHP area (Danylchuk et al., 2011; Buress, 2018).
Bonefish on Eleuthera are documented to migrate up to 80 km monthly to aggregate and
spawn between October and June each year (Murchie et al., 2013). Recent studies have
found that bonefish migrate along shorelines in large schools to protected bays that are
close to the shelf edge and deep water (>1,000 feet) (Murchie et al., 2019).

Since 2016, CEIl scientists have been involved in a cooperative research project focused on
bonefish (Albula vulpes). The CEI project, which is being conducted in partnership with
Fisheries Conservation Foundation and visiting researchers from the lllinois Natural History
Survey, Florida Institute of Technology, and the Florida Fish and Wildlife Conservation
Commission and funded by the Bonefish and Tarpon Trust and the Hutchins Family
Foundation has identified five areas around Eleuthera that may be important bonefish
pre-spawning and spawning sites. One of these is located on the southwest coast of the
island, in the area between Lighthouse Point and Cape Eleuthera, more than five miles
northwest of the Lighthouse Point tract and outside the limits of potential impact of the

Project.

4225 Spawning Aggregations

Locations of fish spawning aggregations for food fish species (e.g., Nassau Grouper) are not
widely publicized, due to concerns regarding over-harvesting. Research to date has
revealed that the known fish spawning aggregation site closest to the Project site is
approximately 30 miles to the northwest, far outside the limits of potential impact of the
Project. Research by CEI, however, has revealed that the waters and creeks on the
western side of South Eleuthera are home to large numbers of nurse sharks that form
several summertime mating aggregations. No such creeks, however, are present on or near

the Lighthouse Point tract.
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4.2.2.6 Invasive Species Issues

The only marine species designated as invasive that was encountered in the waters around
the Lighthouse Point site was the red lionfish (Pterois volitans), which was present in low

numbers within the assessment area.

4.2.2.7 Cetaceans, Elasmobranchs and Marine Reptiles
4.2.2.7.1. Cetaceans

Cetaceans (marine mammals including whales, dolphins and porpoises) are large marine

organisms that generally have large home-range territories. As it is unlikely that the
presence of most of these species would happen to coincide with the baseline marine
assessments conducted at the Lighthouse Point site, the following information is provided as
the product of literature searches of scientific databases, on-line inquiries and personal
interviews with researchers and individuals with local knowledge and experience with these

species. Manatees are infrequently encountered in The Bahamas.

According to The Bahamas National Trust, The Bahamas Marine Mammal Survey, The
Bahamas Marine Mammal Research Organisation, The Bahamas Marine Mammal
Stranding Network and personal observations of members of the EIA team, over 20 species
of marine mammals are known to spend all or part of their lives in Bahamian waters (Table
4-13).

The spatial distribution, seasonal variation, and residency of these species vary
tremendously from species to species. Individuals of some species may spend their entire
lives in Bahamian waters, while individuals of other species may include only a part of The
Bahamas in their wide-ranging territories. All marine mammals are protected species in The
Bahamas pursuant to Chapter 244A (refer to Section 5), and several of these species are
included in databases tracked by the International Union of the Conservation of Nature

(IUCN) and designated as Critically Endangered, Endangered or Vulnerable.

Although no marine mammals were encountered during the marine assessments at the
subject site, interviews with local boat captains have revealed seasonal occurrences of
bottlenose, spotted dolphins, and pilot whales in the general vicinity from December through
April. Migratory populations of humpback whales (Megaptera novaeangliae) migrate through

the Western Atlantic and along the coast on the east side of the assessment area between
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December and March and beaked whales (Mesoplodon spp., Ziphius cavirostris), are present
in offshore waters year-round. Of the 34 documented sightings of killer whales in The
Bahamas reported by Dunn and Claridge (2013), one was to the west of South Eleuthera.

Interviews with the local boat captains indicated manatees are very rare in the area.

Table 4-13. Marine Mammals of The Bahamas Common Name, Scientific Name, IUCN Status, and
Hearing Frequency Category

Hearing
Common Name Scientific Name IUCN Status Frequency
North Atlantic right whale Eubalaena glacialis Critically Endangered Low
Bryde's whale Balaenoptera edeni Least Concern Low
Fin whale Balaenoptera physalus Vulnerable Low
Humpback whale Megaptera novaeangliae Least Concern Low
Pygmy killer whale Feresa attenuata Least Concern Mid
Short-finned pilot whale Globicephala macrorhyncus Least Concern Mid
Fraser's dolphin Lagenodelphis hosei Least Concern Mid
Risso's dolphin Grampus griseus Least Concern Mid
Killer whale Orcinus orca Data Deficient Mid
Melon-headed whale Peponocephala electra Least Concern Mid
False killer whale Pseudorca crassidens Near Threatened Mid
Pantropical spotted dolphin Stenella attenuata Least Concern Mid
Striped dolphin Stenella coeruleoalba Least Concern Mid
Atlantic spotted dolphin Stenella frontalis Least Concern Mid
Rough-toothed dolphin Steno bredanensis Least Concern Mid
Common bottlenose dolphin Tursiops truncatus Least Concern Mid
Sperm whale Physeter catodon Vulnerable Mid
Gervais' beaked whale Mesoplodon europaeus Data Deficient Mid
Blainville's beaked whale Mesoplodon densirostris Data Deficient Mid
West Indian Manatee Trichechus manatus ssp. latirostris ~ Endangered Mid
Cuvier's beaked whale Ziphius cavirostris Least Concern Mid
Pygmy sperm whale Kogia breviceps Least Concern High
Dwarf sperm whale Kogia sima Least Concern High
North Atlantic right whale Eubalaena glacialis Critically Endangered Low
Bryde's whale Balaenoptera edeni Least Concern Low

The area between South Eleuthera and Little San Salvador has been identified by CEI and
others as a very important habitat as a travel corridor for cetaceans and as an intersection

for pelagic and more coastal species. In its October 2018 newsletter, CEl states:

“The narrow undersea bank stretching from Lighthouse Point to Half Moon

Cay, known as The Bridge, is rich with marine life. Pelagic fishes seem to

GNV/2021/183297A/3/8/21 4-132



congregate here along both the northern and southern drop-offs to feed on
tight schools of baitfsh skipping across the surface. Birds dive down from
above to forage alongside bonita and mahi-mahi, and sharks patrol

between ancient coral heads rising up from the seafloor.”

4.2.2.7.2. Elasmobranchs
Elasmobranchs are a sub-class of cartilagineous marine organisms that include sharks,
rays, and skates. More than 20 species of elasmobranchs are known to spend all or part of

their lives in Bahamian waters (Table 4-14).

Table 4-14. Elasmobranchs of The Bahamas

Common Name Scientific Name

Sharks
Caribbean Reef Shark
Blacktip Reef Shark
Tiger Shark
Nurse Shark
Bull Shark
Oceanic Whitetip Shark
Gulper, Cuban dogfsh s
Atlantic sixgill Shark
Spinner Shark
Sandbar or Brown Shark
Blacknose Shark
Lemon Shark
Great White Shark
Great Hammerhead Shark

Scalloped Hammerhead Shark

Bonnethead Shark
Whale Shark
Atlantic Sharpnose Shark
Silky Shark
Shortfin Mako
Sand Tiger Shark

Rays and Skates
Yellow stingray,
Caribbean Torpedo
Lesser Electric Ray
Caribbean Whiptail Stingray
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Carcharhinus perezi
Carcharhinus limbatus
Galeocerdo cuvier
Ginglymostoma cirratum
Carcharhinus leucas
Carcharhinus longimanus
Squalus cubensis
Hexanchus vitulus
Carcharhinus brevipinna
Carcharhinus plumbeus
Carcharhinus acronotus
Negaprion brevirostris
Carcharodon carcharias
Sphyrna mokarran
Sphyrna lewini

Sphyrna tiburo
Rhincodon typus
Rhizoprionodon terraenovae
Carcharhinus falciformis
Isurus oxyrinchus
Carcharias taurus

Urobatis jamaicensis
Torpedo andersoni
Narcine bancroftii
Himantura schmardae
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Table 4-14. Elasmobranchs of The Bahamas

Common Name Scientific Name
Southern Stingray Dasyatis americana
Roughtail Stingray Dasyatis centroura
Spotted Eagle Ray Aetibatus narinari
Oceanic Manta Ray Manta birostris
Caribbean Manta Ray Manta birostris birostris

At the Cape Eleuthera Institute, the Shark Research and Conservation Program (SRCP)
was established in 2006 to provide a focus on elasmobranch science in The Bahamas and
the greater Caribbean region. Shark long-lining studies in the southeast Bahamas have
revealed an abundance of tiger sharks utilize the “bridge” near the LHP area (Talwar et al.,
2020). Marine investigations of the LHP area on snorkel and SCUBA have sighted several
sharks in the area including Caribbean reef shark, blacktip reef shark, and the great

hammerhead.

Of the 74 shark attacks in The Bahamas included in the Global Shark Attack File data-base

(http://www.sharkattackdata.com/place/bahamas), no fatal and three non-fatal shark attacks

are reported to have occurred on/near Eleuthera. None were reported to have occurred in

the Lighthouse Point area.

4.2.2.7.3. Marine Reptiles

Several species of sea turtles are known to inhabit Bahamian Waters (Table 4-15). Existing
laws in The Bahamas prohibit the harvesting, possession, purchase and sale of sea turtles
and their eggs found either within Bahamian waters or on any of its beaches.

Juvenile sea turtles (species not identified), were observed during marine assessments
conducted at the subject site. Suitable nesting habitat appears to exist on the site’s
beaches, but to date, no systematic turtle nesting surveys have been conducted on the site,
and no evidence (e.g., tracks, published papers) have been found that indicate the use of
the site for nesting by one or more species of marine turtles. Future systematic surveys are

planned to determine if nesting is occurring on the site.
Analysis of the marine species tracking database compiled by Ocearch did not reveal that

any of the individuals of any of the species they track, which includes sharks and sea turtles,

had been documented to occur anywhere near the subject site, or Eleuthera.
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Table 4-15. Sea Turtles in The Bahamas

Common Name Scientific Name
Loggerhead sea turtle Caretta caretta

Green Turtle Chelonia mydas
Leatherback Turtle Dermochelys coriacea
Hawksbill Turtle Eretmochelys imbricata
Atlantic Ridley Sea Turtle Lepidochelys kempii

Several species of sea turtles are known to inhabit Bahamian Waters (Table 4-15). Existing
laws in The Bahamas prohibit the harvesting, possession, purchase and sale of sea turtles
and their eggs found either within Bahamian waters or on any of its beaches. Juvenile
green sea turtles and one hawksbill were observed during marine assessments conducted
at the subject site. Suitable nesting habitat appears to exist on the site’s beaches, but to
date, no systematic turtle nesting surveys have been conducted on the site, and no
evidence (e.g., tracks, published papers) has been found that indicate the use of the site for
nesting by one or more species of marine turtles. Bird surveys include beach transects. No
sea turtle nesting activity has been noted to date, but surveys were started outside of
nesting season (started in November 2019). Interviews with several boat captains have
indicated turtles nesting to the north of the property but no nesting activity was known by
them to be in the immediate area. That being said, surveys for nesting will be performed
applying the same standards that are in use at Disney’s Vero Beach Resort (USFWS-
endorsed protocols) during the duration of the development. If no turtle nests are detected
over several years, the Project would adopt a reporting system for the employees to report
any observations of turtle nesting activity. If turtle nesting activity is detected at any point,
nest protection protocols employed at Disney’s Vero Beach Resort, which abide by the
regulations of the U.S. Fish and Wildlife Service (Marine Turtle Conservation Handbook,

FWC, 2016) and can be found at https://myfwc.com/license/wildlife/marine-turtle-permit/, will

be implemented.

Over the course of the Project investigations, several avian surveys and other site work has
been completed, and at no time has there been any indications of active turtle nesting on
any of the beaches. The most recent site work, in July and October 2020, did not indicate

any presence of turtle nesting.
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4.2.3 NATIONAL PARKS AND PROTECTED AREAS WITHIN AREA OF INFLUENCE
No national parks or Marine Protected Areas are presently designated in the vicinity of the
site. Several parcels of Crown Lands, however, are present on the site (see Figure 4-1),
including Big Pond, White Pond, property in the vicinity of the lighthouse and an ocean-

fronting tract on the east coast.

As described elsewhere in this EIA, approximately 193 acres of the privately owned lands
will form the Disney Donated Public Lands. This includes 190 acres within the Disney

Donated Public Lands parcel and 3 acres near the lighthouse area on the point.

43 SOCIO-ECONOMIC FEATURES

Oxford conducted a detailed economic study for the Project. An excerpt of the report is

provided in Appendix H.

4.3.1 EXISTING SURROUNDING COMMUNITY DEMOGRAPHICS

The Bahamas is an archipelagic nation comprising 700 islands and cays situated over
100,000 square miles of the Atlantic Ocean. Located east of Florida and north of Cuba, The
Bahamas has a population of 390,690 persons, of which 70 percent reside on New
Providence. Collectively, New Providence, Grand Bahama, and Abaco represent 90 percent

of the population (Worldometers.com).

Eleuthera is located east of the capital island of New Providence. The narrow island is 110
miles long from the settlement of Current in the north to Bannerman Town in the south.

Lighthouse Point, also known as East End, is the southernmost point on Eleuthera.

According to the 2010 Census, 11,515 persons reside on Eleuthera which includes Spanish
Wells and Harbor Island, representing more than 2 percent of total population in The
Bahamas. The area of Lighthouse Point is considered to be part of South Eleuthera. The
population for area of John Millar and Bannerman Town is 65 persons, with 27 males and

38 females.
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The average household size is 3.42 persons, with a total of 19 occupied dwellings.
Compared to New Providence, which is the most densely populated area, with a population

density 3,079 persons per square mile, Eleuthera average 43.9 persons per square mile.

4.3.2 PROPOSED PROJECT STAFFING
The Project when completed will host at least 150 staff in well-paying roles with benefits and
opportunities for advancement. This is in addition to opportunities for Bahamian tour

operators, vendors and others.

4.3.3 PROPOSED UTILITY INFRASTRUCTURE
Existing infrastructure on Lighthouse Point is non-existent and there are no public services

provided.

4.3.4 PROPOSED TRAFFIC/TRANSPORTATION INFRASTRUCTURE
Presently, access to Lighthouse Point is restricted by a rough unpaved road with large holes
and ruts. It can only be accessed by four-wheel drive and high clearance vehicles.

Future primary and secondary roads, tramways and footpaths are proposed.

The developer is also improving the unpaved public access segment of Queens Highway,
immediately north of the main Project entrance. This will facilitate the efficient movement of
people, goods and equipment to the site. This segment of roadway will be paved to enhance
capacity and safety characteristics to the benefit of the local community and visitors to the
site. In its current state, the unpaved shell base road infrastructure is capable of carrying a
very small volume of traffic, and at very low speeds. Once paved as a two-lane rural
roadway, the improved roadway segment will have much higher capacity. The proposed
Project would utilize just a small fraction of this total capacity, resulting in substantially

enhanced mobility within the affected roadway segment.

4.4 CULTURAL RESOURCES
4.41 HISTORICAL ACCOUNT OF PROPERTY
4411 Cultural Summary

A Preliminary Historic Resource Survey of Lighthouse Point, South Eleuthera was prepared
by Colin Brooker of Brooker Architectural Design Consultants in 2019 with additional in

depth review provided in 2020 “Historic Resource Survey, Lighthouse Point, South
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Eleuthera, The Bahamas.” The full report is provided in Appendix G. Brooker has conducted

extensive cultural investigations throughout The Bahamas and Eleuthera.

In February 2019 and then again in January 2020, Brooker travelled to Nassau and South
Eleuthera to identify heritage resources on the property site and to determine if these
resources meet the criteria for listing on The Bahamas National Register of Historic
Resources. On February 12, 2020, Dr. Grace Turner, Senior Archaeologist and Research
Officer — National Museum of The Bahamas/AMMC, and Gammell Deal, Senior Project

Officer at DEPP performed a site visit to review discovered cultural resources.

At present and in addition to the lighthouse, there are nine structures/ruins and several
ancillary features, notably ovens, which have been identified on site. These structures exist
predominantly in the northernmost section of the property in relative proximity to Old
Bannerman. Structures 7-9 were discovered after Brooker’s field visit; GPS coordinates

identify ruin locations on the site.

Summary of Structures 1-5

Structures 1-5 are situated along a north/south linear axis with Structure 1 positioned on the
property’s northern boundary line. These structures, in varying states of deterioration,
accommodated both residential and service functions and constitute a relatively coherent
vernacular building group by use of tabby as the primary material for external walls in

residential and ancillary building.

Collectively, Brooker considers Structures 1-5 a significant historic resource with potential

eligibility for inclusion on The Bahamas National Register of Historic Resources.

Summary of Structure 6(a-d)

Structure 6(a) and its dependencies are situated at an elevation of approximately 75 with
probable expansive sea views when the surrounding area was likely cleared. The building is
of exceptionally high quality given the precipitous approach and apparent isolated location

southeast of Structures 1-5. With four entry points, the function of Structure 6 is unknown.

Brooker recommends an archaeological investigation of Structure 6 and its ancillary features

to determine function, construction sequence, temporal development, and extent. Prior to an
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investigation, Brooker recommends a buffer zone of 150 ft north, 150 ft west, 200 ft east,
and 150 ft south. At a minimum, additional investigations are recommended to provide the
necessary details for consideration for inclusion to The Bahamas National Register of

Historic Resources.

Elsewhere, historic aerial imagery indicates pockets of past human disturbance likely for
agricultural purposes. Should there be additional discoveries of antiquities, AMMC will be

notified immediately.

Historic Resources in Context of Project Features

With the discovery of antiquities in the proposed BOH, an alternative BOH to the east of Big
Pond is proposed to avoid cultural resources impacts. No impacts are anticipated to known
historic structure discoveries with additional investigation to Structure 6 to be coordinated

with AMMC to facilitate and document knowledge of Bahamian history.

Discussions are on-going with AMMC regarding the discovery of antiquities and artifacts at
Lighthouse Point in accordance with the Antiquities, Monuments, and Museum Act 1998 and

Antiquities, Monuments, and Museum Regulations 1999.

4.41.1.1. Methodology

To establish historic context, Brooker performed a literature search of published and
unpublished resources. Document searches in Nassau took place at the Department of
Archives and Department of Lands and Surveys. Documents identified at Government

departments were as follows:

e Specification Books of the Bahamian Ministry of Public Works (Lighthouse drawings)
e 1959 survey map of ownership

e Ann Millar's will

Field surveys took place over a consecutive 3-day visit to South Eleuthera in February 2019
and a 4-day visit in January 2020. These field surveys were guided by research gathered at
the Government departments, online, and aerial imagery. Time in the field was prioritized to
areas slated for development, with access to the site interior largely limited to cut lines due

to dense vegetation. In January 2020, field surveys extended to cultural resources identified
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during preclearance botanical survey for geotechnical investigations. Several additional
structures were identified by the geotechnical survey team during Brooker’s field visit.

Brooker’s findings for Structures 1 through 6(d) are detailed in Appendix G.

Historic resources encountered on the Project site were positioned by means of a handheld

GPS device and photographed using a Nikon digital camera.

A walkover survey was performed parallel to Lighthouse Bay in an effort to make a
discovery of any readily observed prehistoric surface artifacts as previously documented by
the Eleuthera Institute Island School. A detailed description of the field methodology is

provided in the report.

In addition, to develop an historic and architectural context for this resource survey, Brooker
made brief visits to two historic settlements located north of the site, Millar’s Plantation and
Old Bannerman. No subsurface investigation or collection of artifacts by Brooker was
attempted anywhere on the Project site based on the relatively large area and no specific

areas of note in historical document reviews.

4.41.1.2. Historic Context — South Eleuthera

In context, the history of Lighthouse Point is linked to nearby settlements, notably Old
Bannerman Town and Millar’s Plantation. In 1806, Robert Millar and an unknown number of
slaves from his late father’s estate on Long Island (Strawberry Hill), relocated to South
Eleuthera with an initial grant for approximately 1,000 acres to establish a new settlement,
henceforth called Millar's. From the Millar’s relocation in 1806 to Ann Millar’s death in 1871,
the Millar family had a profound influence on the development and settlement of South
Eleuthera. Upon the death of Anne Millar in 1871, her will deeded her Eleutheran properties

to former slaves, servants, and their descendants “forever.”

Regarding Old Bannerman Town located to the north of the site, the heavily buttressed
Anglican Church was established in 1873; 2 years after Anne Millar’s death and 40 years
after slavery was abolished in in all British Possessions by an Act brought before Parliament
on August 28, 1833. In July 1836, Governor Colebrooke reported that Mr. Millar had freed

his slaves and accounted for their then present occupations.
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4.4.1.1.3. Findings
Structures 1-6

Structure |

In February 2019, a ruined structure, Structure 1, located on the property’s boundary line
and identified by the surveyor was documented by Brooker. Reexamination of this structure
and its surrounding area was performed by Brooker in January 2020. Structure 1 is a

substantially ruined single story domestic dwelling built of tabby.

Structure 2

Located south of Structure 1, Structure 2 is poorly preserved with only two fragmentary
exterior walls standing. Too little superstructure survives to determine if Structure 2 was
residential in function or an ancillary building used for storage or other activities related to
agricultural production. An apparent boundary wall running approximately east/west roughly
8 ft south of Structure 2 suggests that the larger tract granted to G. Mackey was possibly
subdivided.

Structure 3
Structure 3 is incompletely preserved though careful finishing around openings and the
relative structure sturdiness are consistent with domestic occupation though smaller in size

to Structure 1 and Structure 5, both of which provide evidence for internal room division.

Structure 4
Structure 4 has incomplete wall fragments with disassociated foundations. Located south of
Structure 3, residential usage seems likely given its apparent size but is difficult to discern

with the existing structure remnants.

Structure 5
Structure 5 is clearly domestic in character, though now substantially ruined. Structure 5

continues the linear southward placement of the identified structures.

Structure 6
Structure 6 and its dependency Structures 6(b-d) are situated at an elevation of
approximately 75 ft and previously affording panoramic views of the sea when the

vegetation was cleared. This structure is of exceptionably high quality and distinct with an
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entrance at each fagade. Located a short distance from the building are the remnant four
posts of lignum vitae barely visible in the ground forming a rectangle. This rectangular
structure measures 22 ft, 9” by 15 ft, 8 inches. Structures 6a and 6b appear to have been

supported by two ruined circular bread ovens. The use of Structure 6 is unknown.

Stone Walls

Structures 1-5

Structure | was originally enclosed by dry stacked stone walls. Portions of this enclosure still
exist but it is no longer intact. Surviving wall segments represent a historic land use pattern
probably dating to the mid-nineteenth century. It is recommended that these field walls be

preserved ‘as is.’

Northwest Property Boundary
A stonewall was observed to the south of the northwestern property line along a southwest-
to-northeast orientation. This stone wall aligns with the stone wall shown on the 1959 land

survey map.

Jack Millar Farmstead

Contiguous stonewalled compounds visible on satellite imagery at the Project site’s western
shore north of Big Bluff Point are identified on Figure 4-20. This resource was not accessible
to Brooker due to dense vegetation in February 2019 and January 2020. The Jack Millar
Farmstead is of likely historic significance and potentially eligible for nomination to The

Bahamas National Register of Historic Resources.

4.41.1.4. Prehistoric Occupation

Previous investigation by students at the Cape Eleuthera Institute Island School identified
possible traces of a prehistoric (Lucayan) human presence on and in the vicinity of East End
Point. A walkover survey was performed parallel to Lighthouse Bay in an effort to make a
discovery of a prehistoric surface artefacts. No artefacts were discovered. Coastal
processes heavily influence area and prehistoric artefacts, if any, are onsite would be

subsurface.

It is recommended that an accredited archaeologist with knowledge of Bahamian prehistory

conduct systematic shovel tests in the shoreline areas north and south of Lighthouse Point
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to determine if the site has the potential to yield ‘important information about prehistory’.
Any archaeological investigation will require consultation with AMMC. It is recommended
that development be avoided in the areas selected for testing by AMMC including any

subsurface activity resulting in disturbance.

4.4.1.1.5. Lighthouse

In the immediate vicinity of and therefore within the area of influence, the lighthouse at
Lighthouse Point, though situated on Crown Land, was reviewed as a historic resource. The
Specification Books of the Bahamian Ministry of Public Works contained a detailed
description of the South East Eleuthera Lighthouse. This book established that the

lighthouse was erected in 1901 by a contractor named Joseph H. Cox.

Mr. Brooker recommends that some minor repairs take place to maintain building integrity
and public safety. Additionally, the entire building should be examined by a qualified
structural engineer or architect to identify any structural deficiencies. Any improvements and

access to the lighthouse by the responsible party must be discussed with AMMC.

4.4.1.1.6. Eligibility for The Bahamas National Register of History Resources
Collectively, Brooker considers Structures 1-5 a significant historic resource with potential
eligibility for inclusion on The Bahamas National Register of Historic Resources. With
regards to Structure 6, Brooker recommends an archaeological investigation of Structure 6
and its ancillary features to determine function, construction sequence, temporal
development, and extent. At a minimum, additional investigations are recommended to
provide the necessary details for consideration for inclusion to The Bahamas National
Register of Historic Resources. Dr. Grace Turner notes that the National Register of Historic

Resources does not include these structures.

Criteria for eligibility on The Bahamas National Register of Historic Resources for Structures

1-9 and any antiquity not yet discovered are outlined below:

o Date of Antiquity — Generally a property must be fifty years of age or more to be
considered a historic resource.
e Historic Significance

o Association with historic events or activities
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o Association with important persons,
o Distinctive design or physical characteristics, or
o Potential to provide important information about prehistory or history.
o Historic Integrity — Historic Integrity must also be evident through historic qualities
including location, design, setting, materials, workmanship, feeling, and association.
e Historic Context — Information in relation to major trends of history in their
community, island or the nation. Information about historic properties and trends is
organized by their place and time which can be used to weigh the historic

significance and integrity of a property/resource.
Recommendations of eligibility provided by Brooker are opinions based upon the writer’s

professional experience in The Bahamas and with the National Historic Register property

nominations in the United States. Final determination of eligibility will be made by AMMC.
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5.0

LEGAL AND REGULATORY FRAMEWORK

Lighthouse Point is within the constituency of Central and South Eleuthera, which is

represented by Member of Parliament Hank Johnson.

5.1

RELEVANT REGULATIONS/POLICIES: ENVIRONMENTAL LAWS OF THE

BAHAMAS

Table 5-1. Environmental Laws of The Bahamas

Environmental Law,
Regulation, Policy

Subject

Summary

Antiquities, Monuments,
and Museum Corporation
Act 1998, Chapter 51

Archipelagic Waters and
Maritime Jurisdiction Act,
1993

Bahamas Maritime
Authority Act 1995,
Chapter 238

Bahamas National Trust
Act, 1959

Bahamas National Trust
Amendment, 2013

Bahamas National Trust
Amendment, 2019

Bahamas Public Parks and
Beaches Authority Act,
2014

The Biological Resources
and Traditional Knowledge
Protection and Sustainable
Use Act, 2020*

*Passed in February 2021
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To protect antiquities

To establish the waters
of The Bahamas and its
exclusive economic zone

To enact The Bahamas
Maritime Authority

Designation and
management
responsibility for National
Parks

To establish the parks
and beaches authority
and its responsibilities

To provide for the
regulation and access to
biological resources and
associated traditional
knowledge.

An Act to provide for the preservation, conservation,
restoration, documentation, study and presentation of sites
and objects of historical, anthropological, archaeological and
paleontological interest, to establish a National Museum,
and for matters ancillary thereto or connected therewith.

An Act respecting the territorial sea, archipelagic waters, and
internal waters and the exclusive economic zone of The
Bahamas.

The purpose of the Authority is to promote ship registration
and maritime administration in The Bahamas, regulate
shipping per the Merchant Shipping Act, represent The
Bahamas in international organizations and to assist the
development of the maritime industry in The Bahamas.

This Act and Amendment founded The Bahamas National
Trust and grant it authority for the provision and oversight of
National Parks in The Bahamas.

2019 Amendment: To Amend the Bahamas National Trust
Act to expand the duties of the Bahamas National Trust; to
revise the constitution of the council; to expand authorized
capital investments; and for connected purposes.

An Act to establish the Public Parks and Beaches Authority,
to provide for the property rights and liabilities of the
Authority and to identify, regulate, maintain, develop, and
conserve public parks and beaches and for connected
purposes.

An Act to provide for the regulation and access to biological
resources, and associated traditional knowledge,
sustainable use of its components, prohibiting unlawful
genetic and bio-prospecting and gathering and for search for
The Bahamas and its people fair and equitable sharing of
the benefits arising out of the use of biological resources,
traditional knowledge, and to establish the necessary
administrative structures and processes for the
implementation and enforcement of such principles and for
matters connected therewith or incidental thereto.



Table 5-1. Environmental Laws of The Bahamas

Environmental Law,
Regulation, Policy

Subject

Summary

Coast Protection Act, 1968
Chapter 204

Conservation and
Protection of the Physical
Landscape of The
Bahamas, 1997 Chapter
260

Environmental Health
Services (Collection and
Disposal of Wastes)
Regulations 2004

Environmental Health
Services (Fees and
Services) Regulations 2000

Environmental Health
Services Act 1987

Environmental Planning
and Protection Act 2019

Environmental Impact
Assessment Regulations
2020

Fisheries Resources
(Jurisdiction and
Conservation) Act 1977
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To protect the coast

Excavation, Landfill,
Quarrying, Mining,
Protected Trees Listing

To administer and outline
waste collection and
management facilities

To establish fees and
services performed by
the Department of
Environmental Health
Services

To promote and protect
the public health and to
provide for the
conservation and
maintenance of the
environment

To establish the
Department of
Environmental Planning
and Protection

To provide procedures
for a Certificate of
Environmental Clearance

To protect fisheries and
provide regulation for
marine
reserves/protected areas

An Act to make provision for the protection of the coast
against erosion and encroachment by the sea and for the
purposes connected therewith. Coast protection work means
any work or construction alteration, protection, repair,
maintenance, demolition or removal for the purpose of the
protection of any land and includes the sowing or planting of
vegetation for said purpose. Protection means protection
against erosion or encroachment by the sea. The Coast
Protection Act stipulates in Section 3(1) that the Minister
may carry out coast protection work as appears to be
necessary or expedient.

This Act makes provisions for the regulation of activities
including excavation, landfill, quarrying, mining, and
harvesting of protected trees in The Bahamas for the
purpose of conservation of maintenance of the environment.
The Regulations include a list of protected tree species in
The Bahamas.

Environmental Health Services (Collection and Disposal of
Wastes) Regulations 2004 establish the collection and
control of waste including waste facilities and other matters
relating to wastes.

The Fees and Services regulations outline services and
associated fee rates performed by the Department of
Environmental Health Services. The Department may
provide testing for air quality, water quality, and radioactive
materials.

An Act to promote the conservation and maintenance of the
environment in the interest of health for proper sanitation in
matters of food and drinks, and generally for the provision
and control of services, activities, and other matters
connected therewith or incidental thereto.

An Act to establish the Department of Environmental
Planning and Protection; and to provide for the prevention
and control of pollution; the regulation of activities, and the
administration, conservation and sustainable use of the
environment and for connected purposes. The Act defines
procedures for environmental reporting requirements for
protection of natural resources.

The Regulations provide procedures for the review of
proposed projects inclusive of monitoring and compliance
requirements. The Regulations dictate the requirements for
a Certificate of Environmental Clearance (CEC).

An Act to make provision with respect to the conservation
and management of the fishery resources of The Bahamas
and to extend the limits of the jurisdiction of The Bahamas
over such fishery resources and for matters connected
therewith and incidental thereto. The Act establishes the
economic fishery zone of The Bahamas.



Table 5-1. Environmental Laws of The Bahamas

Environmental Law,
Regulation, Policy

Subject

Summary

Fisheries Resources
(Jurisdiction and
Conservation) Regulations
(1986) Chapter 244

Amendment (2015)

Forestry Act of 2010

Health and Safety at Work
Act 2002

Marine Mammal Protection
Act 2005 & Regulations
2005

Merchant Shipping (Qil
Pollution) Act, Chapter 275

Planning and Subdivision
Act, 2010

Planning and Subdivision
Regulations (Application
Requirements), 2011
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To protect fisheries and
provide regulation for
commercial and
recreational activities

To protect the forests
and make declarations to
use

To protect human health
and safety at work

To protect marine
mammals

To address oil pollution
by ship and to effect to
International
Conventions relating to
pollution of the sea

To regulate the built
environment

Regulations to permit activities related to fisheries. These
regulations guide catch methods, size requirements, and to
establish specific species regulations related to closed
seasons. The regulations provide specific remarks for
crawfish, conch, turtle, scale fish, stone crab, marine
mammals, sponge with limitations placed on export.

No person shall within the exclusive fishery zone, fish for,
molest, or otherwise interfere with any marine mammal
without authorized permission of the Minister.

In 2009, it became illegal to buy, sell, or possess marine
turtles, marine turtle parts, or turtle eggs, or to disturb a turtle
nest.

The 2015 amendment established an annual duration for the
closed season of grouper commencing 1 December in any
year to 28 February of the immediate succeeding year.

The Act provides for utilization of forest products and non-
timber forest products from the forest estate. It sets forth the
management and conservation of the Forest estate and
associated industries.

The purpose of the Act is to: secure the health, safety and
welfare of persons at work- protect persons other than
persons at work against risks to health or safety arising out
of or in connection with the activities of persons at work-
control the storage and use of explosive or highly flammable
or otherwise dangerous substances, and generally
preventing the unlawful acquisition, possession and use of
such substances.

To make provision and regulation for the protection of
marine mammals.

An Act to make provision concerning oil pollution of
navigable waters by ship; to provide for the civil liability for
oil pollution by merchant ships; to give effect to certain
International Conventions relating to pollution of the sea; and
for matters connected with and incidental to the foregoing.

This Act regulates the development of the built environment
though physical planning protocols across the archipelago of
The Bahamas. The Act stipulates the process for subdivision
approval subject to specific conditions with respect to the
features of the proposed development or project including
the preparation of an Environmental Impact
Assessment/Statement.



Table 5-1. Environmental Laws of The Bahamas

Environmental Law,
Regulation, Policy

Subject

Summary

Port Authorities Act 1962

Public Works Act 1963

Water and Sewerage Act
1976

Wild Animals Protection
Act 1968

Wild Birds Protection Act
1987

Wild Bird Protection Act
(Reserves),

Wildlife Conservation and
Trade Act

To provide regulation for
the management and
control of navigational
areas

To provide for the
physical development of
The Bahamas

To establish the Water
and Sewerage
Corporation and to
control water resources

To protect wild animals
of The Bahamas

To protect wild birds of
The Bahamas

To implement CITES

An Act to provide for the constitution and appointment of port
authorities for New Providence and the Out Islands whereby
the various ports and harbours of The Bahamas and the
pilots and pilotage thereof and therein may be better
regulated and controlled. A letter of notification for coastal
activity must be sent to the Port Department for any activity
occurring in the sea.

An Act to provide for the construction, management and
development of public works, buildings, and road.

An Act to establish a Water and Sewerage Corporation for
the grant and control of water rights, the protection of water
resources, regulating the extraction, use and supply of
water, the disposal of sewage and for connected purposes.

The Act provides a listing of protected animal species in The
Bahamas.

The Act protects the wild birds of The Bahamas and makes
provision for the dedication of time periods for the hunting of
specific species.

An Act to implement the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES)
with a view to the protection of wild species from harm
through unsustainable exploitation.
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5.2

RELEVANT REGULATIONS/POLICIES: ENVIRONMENTAL POLICIES OF THE

BAHAMAS

Table 5-2. Environmental Policies of The Bahamas

Relevant National Policies

Subject

Summary

Bahamas National Maritime
Policy, 2015

National Energy Policy 2013-
2033

National Policy for the
Adaptation to Climate
Change 2005/2014

The Bahamas National
Wetland Policy

National Invasive Species
Strategy for The Bahamas,
2013

National Biodiversity Strategy
and Action Plan, 1999

The National Maritime Policy
provides a guidance to expand
the maritime sector through
safe and sustainable practices.

The National Energy Policy
2013 — 2033 outlines a plan for
a modern diversified and
efficient energy system that is
affordable and secure while
ensuring sustainability
prosperity.

Climate change assessment for
the immediate and project
adaptation techniques for The
Bahamas

The goal of the National
Wetlands policy is to conserve,
manage, and restore wetland
wisely in conjunction with
sustainable development
practices.

Identifies and recommends a
management framework for the
control and eradication of
invasive species.

A plan to maintain biodiversity
through sustainable
development for a small island
developing nation.

The Objectives of The Bahamas National Maritime
Policy are:

1) to expand the maritime sector for future economic
development

2) to provide employment opportunities for Bahamians
both nationally and internationally

3) to facilitate the training of mariners consistent with
international norms

4) to establish programmed and protocols that enhance
the safety of mariners and vessels

5) to upgrade port infrastructure and port services
throughout the country

The National Energy Policy acknowledges the influence
of atmospheric greenhouse gas emissions as
contributors to global climate change. Reducing
dependence on fossil fuels while increasing investment
for renewable energy sources show commitment by The
Bahamas to adapt to climate change.

The National Policy for the Adaptation to Climate
Change outlines a national framework to meet the goals
and objectives of the United Nations Framework
Convention on Climate Change (UNFCC). The
Bahamas is committed to reduce greenhouse gases
and address climate change impacts.

The Bahamas prepared its Second National Climate
Change Communication to UNFCC in September 2014.

The Bahamas National Wetland Policy outlines a
national framework to meet the goals and objectives of
the Ramsar Convention, which The Bahamas signed on
June 7, 1997. This policy paper provides direction to the
Government for the management of wetlands and to
identify wetlands of national importance.

The National Invasive Species Strategy for The
Bahamas originally published in 2003, was updated in
2013 as part of the Global Environment Facility funded
project, Mitigating the Threats of Invasive Alien Species
in the Insular Caribbean (MITIASIC).

The Government of The Bahamas is committed to
conserve biodiversity and to pursue sustainable
development. This document highlights the role of
biodiversity in the Bahamian social and environmental
context and recommends measures to ensure its
compatibility with future development.
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5.3

RELEVANT REGULATIONS/POLICIES: INTERNATIONAL CONVENTIONS AND

AGREEMENTS

Table 5-3. International Conventions and Agreements

International
Convention/Organization

Subject

Summary

Cartagena Convention
Ratified: June 24, 2010

Convention on Biological
DiversitySigned: June 12,
1992

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

Signed: March 20, 1979

Convention for the Prevention
of Pollution from Ships
(MARPOL 73/78)

Signed: June 7, 1983

Convention on Wetlands of
International Importance
Especially as Waterfowl
Habitat (Ramsar Convention)
Signed: June 7, 1997

United Nations Convention on
the Law of the Sea
Signed: July 29, 1983

United Nations Convention to
Combat Desertification and
Drought

Signed: November 10, 2000
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An agreement for the protection
and development of the marine
environment in the wider-
Caribbean region

To preserve species diversity

To protect species through the
regulation of wildlife trade

To prevent the pollution of the
sea by maritime traffic

This convention provides a
framework for the international
protection of wetlands as
contributors for human
resources and moreover, for
avifauna which do not adhere to
international boundaries.

To govern the sea with
delineation of national
boundaries and rights

To combat desertification and to
mitigate the effects of drought

The Convention provides a legal framework for
cooperation in the wider Caribbean region. Contracting
parties must adopt measures to prevent, reduce, and
control pollution from: ships, dumping, sea-bed
activities, airborne pollution, and pollution from land-
based sources and activities.

The Bahamas is a signatory to the Convention on
Biological Diversity which came into force December
1993. It has three main goals: a) The conservation of
biological diversityb) The sustainable use of
components of biological diversityc) The fair and
equitable sharing of the benefits arising out of the
utilization of genetic resources.

CITES regulates the trade of wildlife through a
classification system that restricts movement of
endangered species. Trading of species may require
permits as dictated by the Convention.

MARPOL 73/78 outlines measure for the prevention of
pollution of the marine environment by ships from
operational or accidental.

The Bahamas is a signatory to the Convention on
Wetlands of International Importance, also known as
the Ramsar Convention. Ramsar defines wetlands as
‘areas of marsh, fen, peatland or water, whether natural
or artificial, permanent or temporary, with water that is
static or flowing, fresh, brackish or salt, including areas
of marine water the depth of which at low tide does not
exceed six meters.

The Bahamas has 1 site, Great Inagua National Park,
designated as Wetlands of International Importance
(Ramsar Sites).

The Bahamas ratified the Law of the Sea in 1983 and
the Convention came into force in 1994. The premise of
UNCLOS is to provide for good ocean governance,
define the exclusive economic zone (EEZ), and
establish innocent passage and the rights of States to
limit the rights of innocent passage related to marine
resources conservation and pollution control.

The Convention is a proponent for sustainable
development by addressing social and economic issues
that directly impact land degradation.



Table 5-3. International Conventions and Agreements

International

Summary

Convention/Organization Subject

United Nations Framework on  To stabilize greenhouse gas

Climate Change concentrations in the

Signed: June 1992 atmosphere at a level that
would prevent dangerous

Kyoto Protocol anthropogenic interference with

Signed: April 9, 1999 climate systems

Paris Agreement
Ratified: August 22, 2016

Hamilton Declaration on To conserve the Sargasso Sea
Collaboration for the

Conservation of the Sargasso

Sea

Signed: September 2016

Not yet in force

The Bahamas is a signatory to UNFCC which entered
into force in March 1994. The UNFCC was the
culmination of climate negotiation at the Rio Earth
Summit in 1992. This summit established a framework
with an aim to stabilize atmospheric greenhouse gas.
The Paris Agreement as put forth at the Conference of
the Parties (COP21) in December 2015. The agreement
sets forth a global action plan to combat climate change
by limiting global temperature rise to below 2 degrees
Celsius.

The Hamilton Declaration is currently signed by seven
(7) nations, including The Bahamas. The Sargasso Sea
covers nearly 5 million square kilometers and is so
named for the seaweed, Sargassum. Sargassum mats
and windrows act as major nursery and spawning
areas. Of note, it is the only place where the European
and American eel are known to spawn.

54 GOVERNMENT DEPARTMENTS AND LOCAL NON-GOVERNMENTAL

ORGANIZATIONS
e Ministry of Public Works

¢ Ministry of the Environment and Housing

e Department of Environmental Planning and Protection

e Port Department

e Department of Physical Planning

e Department of Environmental Health
e Water and Sewerage Corporation

e Bahamas Power and Light

e Local Government of the district of South Eleuthera

o Department of Marine Resources
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6.0 IDENTIFICATION AND ASSESSMENT OF POTENTIAL ENVIRONMENTAL
IMPACTS

This section of the report identifies possible environmental, socioeconomic, and cultural
impacts that may occur as the result of the Lighthouse Point development. Impact is
defined as a change to the existing property, including the site’s natural resources,
environment, economic and employment conditions, property values, cultural value, etc.
Both positive and negative impacts can reasonably be expected to take place either directly
or indirectly as the result of the proposed Project being completed. It should be noted that
until the start of development, master plan changes might occur as a method to mitigate

potential negative impacts and improve development efficiency.

6.1 IMPACTS TO TERRESTRIAL RESOURCES

This section identifies impacts to each of the vegetative communities identified on the site.

Overlaying the proposed site plan on the vegetative communities map reveals that
development of the Project will have varying degrees of impact on the existing communities.
Table 6-1 identifies the acreage of impacts, after which potential direct and indirect impacts

are identified and described.

6.1.1 DIRECT AND INDIRECT IMPACTS TO DRY BROADLEAF EVERGREEN FOREST
Development of the Project will directly impact 39.2 acres of dry broadleaf evergreen forest.
These impacts are mostly associated with the BOH, guest recreation areas and related site
infrastructure, including primary and secondary circulation corridors (i.e., roads), the
adventure camp, and the access road that is proposed to be constructed to allow
Bahamians and other non-cruise ship passengers to access the beach through the Disney
Donated Public Lands parcel. Although the estimate of forest impacts assumes a worst-
case scenario of land-clearing, in actuality, impacts may be less, provided notable features
(e.g., specimen-size lignum vitae trees) are preserved in-situ, and other species (e.g.,

Encyclia orchids) are relocated prior to land clearing and used for re-vegetation.
Indirect and secondary impacts to dry broadleaf evergreen forest are more difficult to

quantify but may include fragmentation of habitat and increased exposure of remaining

forest when protective vegetation is removed.
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Table 6-1. Direct Impacts to Terrestrial Resources

Area to Remain

Existing Acreage to

Vegetative Community Acreage!  be Impacted Acres Percent
Dry Broadleaf Evergreen Forest 471.9 39.2 432.7 92%
Sand Strand 265.3 49.1 216.2 81.5%
Sand? 40.5 40.5 40.5 100%
Herbaceous and Shrub-dominated Dunes 24.7 13.2 11.5 47%
Casuarina-dominated Dunes? 221 221 0 0
Conocarpus 16.4 0.3 16.1 98%
Exposed Rock 111 1.1 10.0 90%
Roads — Existing* 29 29 29 100%
Herbaceous Wetland 2.1 0 21 100%
Mixed Mangroves 54 0 54 100%
Ponds

Big Pond 84.0 0 84.0 100%

White Pond 19.8 0 19.8 100%

Shad Pond 8.30 0 8.3 100%

Northwest Pond 3.50 0 3.5 100%

' Acreages listed may be different than other totals identified elsewhere in this EAIl, as Crown Lands,
including Big Pond and White Pond and sandy beaches are included.

2 No dredging or filling or replacement of sandy beaches is proposed, so there will be no reduction in
sandy beaches. However, due to expected increased human use, both within the subject property
and within the Disney Donated Public Lands, all 100% of this community is expected to be impacted.
3 Invasive non-native Casuarina trees are proposed to be removed. Removal of these trees will
rehabilitate areas of this habitat to shrub-dominated dunes.

4 All existing roads will be improved to address safety and environmental deficiencies.

Removal of mature dry broadleaf evergreen forest will result in shifts in species abundance
and distribution. Species that prefer densely forested thickets (e.g., thick-billed vireos, gray
catbirds) will avoid areas where dry broadleaf forest is impacted due to development.
Species that prefer less dense areas (e.g., common ground-doves, bananaquits, most
migratory warblers, including Cape May, magnolia, northern parula, palm, prairie, Kirtland’s,
etc.) are likely to benefit due to the creation of this type of habitat. In general terms
however, because 80 percent or more of the property will remain in its existing condition,
these shifts in species usage are unlikely to result in significant changes in the populations

of individual species of birds or other animals.
Ecologically, the installation of the proposed communication tower is likely to offer both
potential benefits and impacts. Observations of existing cellular telecommunications towers

on South Eleuthera have revealed that most are being used for nesting by ospreys, large
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fish-eating birds that typically choose to construct nests on the tallest suitable structure
within a pair of bird’s home-range territory. Two existing communication towers in the
Bannerman Town and Princess Cays vicinity were actively being used for nesting by
ospreys during the winter 2018-2019 nesting season. Awareness of this situation will allow
Project designers to consider integration of a nest platform into the design of the proposed
communications tower — at a location where a future nest will not pose a threat to
telecommunications equipment. Simultaneously, however, telecommunication towers are
known to result in bird deaths, primarily when migratory birds, many of which migrate at
night and at low altitudes, unknowingly strike newly installed structures. Available BMPs

such as lighting will be considered to help minimize any such impacts.

6.1.2 DIRECT AND INDIRECT IMPACTS TO SAND STRAND

The majority of the Sand Strand community will remain unaffected by the proposed Project.
The BOH, East Family Beach, which includes a children’s play area and dining pavilion
area, Art and Culture Center, and other guest service areas, will have the most significant
effects on the Sand Strand community. Additional direct impacts will result from land-
clearing to construct transportation corridors, both on Developer-owned lands and in
fulfillment of the Developer's commitment to provide access to the lands being donated to

the Government of The Bahamas as a new park.

Indirect and secondary impacts to the sand strand community and its inhabitants will include
fragmentation of habitat, reductions in vegetation that provide foraging and nesting habitat
for birds and other fauna and when areas adjacent to cleared lands become more exposed

to wind and salt spray.

Benefits will accrue to areas within the Sand Strand community when invasive Casuarina

trees are removed.
In the southeast portion of the property, the proposed transportation corridor and other

guest-related development are close to the existing bluff. Protection of this notable geologic

feature will be addressed in the EMP.
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6.1.3 DIRECT AND INDIRECT IMPACTS TO SAND

Although no fill is proposed to be placed below the water line on the existing beaches, direct
impacts are anticipated to occur on all beach areas. Native sand will be placed above the
water line where necessary to create a guest friendly beach with no hazards. Both negative
and positive ecological impacts are expected. Presently, tidal wrack that is naturally
deposited on the beach by winds and water currents become part of the beach and dune
system. Accumulation of “seaweed”, which usually consists of Sargassum and blades of
seagrass, provide habitat for populations of amphipods which are then preyed upon by
ruddy turnstones and other shorebirds. During windy conditions, wind-blown sand tends to
accumulate on this wrack, which, as it decomposes, provides micro-habitat conditions for

the establishment of pioneer plants.

Direct adverse impacts to this natural system are likely to occur when beach maintenance
and removal of seaweed is implemented to make the beaches safer and more visually
appealing for visitors. Other direct impacts may include disturbance of birds, ghost crabs
and other wildlife (particularly sea turtles if monitoring reveals the beaches are used for
nesting by sea turtles) as a result of increased human activity and noise due to the routine

use of equipment on the beach.

Positive impacts include the planned clean-up of beaches that are presently strewn with
plastics, Styrofoam and a wide variety of solid waste. Removal of this component of flotsam
and jetsam for appropriate upland disposal as part of an ongoing beach management

program will be beneficial to the environment.

The Disney Donated Public Lands for use by residents and citizens of The Bahamas, a
public roadway and other amenities will facilitate public access to the northeast beaches.
The Project will also provide improved access and amenities for visitors at other beaches

onsite.

Limited site reviews during sea turtle nesting season have not determined if the beaches are
used for nesting. If future monitoring reveals that one or more of the beaches do provide
habitat for nesting turtles, beach management standards equivalent to U.S. standards

(https://www.ircgov.com/departments/public works/Coastal Engineering Section/HCP/HCP2013.pdf)

should be established to avoid adverse impacts to this resource.
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Proposed beach expansion will occur landward of the foredune. Sand placement will be
restricted to landward of the mean high water line. Significant impacts to sea turtle nesting
activities are not anticipated. That being said, if turtles are documented to nest at Lighthouse
Point, Disney will be using sea turtle protocols based on the Florida Fish and Wildlife
Conservation Commission Marine Turtle Conservation Handbook protocols, which it has
been using in its Vero Beach Resort for the past 17 years

(https://myfwc.com/license/wildlife/marine-turtle-permit/; FWC, 2016).

The number of guests traveling on DCL ships will range from 11,400 to 26,600 per week
depending on the season, and it is estimated that approximately 70 percent of guests will
visit the beaches. Guests and employees will have access to 10,000 linear feet or 54
percent of the 21,700 ft of property shoreline at Lighthouse Point. It is hard to anticipate how
this will influence shorebird populations, as it is species specific (including species and
individual behaviors as well as degrees of habituation) but effects on foraging and nesting
are primary issues to consider (Baudains & Lloyd, 2007; Yasué, M. 2005; Kerlinger et al.,
2013; Burger, 1995). To better understand this dynamic, monthly bird surveys will resume
following temporary COVID-19 travel restrictions, to further establish baseline conditions and
will continue into operations. Adaptive management practices will be implemented to
mitigate impacts on shorebirds on the rest of the shoreline as more information becomes

available.

Bird Foraging: Increased human activity is likely to impact shorebird foraging behavior,
either by altering habitat use (i.e., avoiding areas of high human activity) or increasing
vigilance behavior and thereby reducing foraging rates. Species can habituate to people and
there is evidence to suggest that when human-free zones are established, other birds will
preferentially forage in these locations. The majority of the southwestern shoreline and the

donated beach region are predicted to have relatively little human traffic.

Bird Nesting: Increased human activity impacts bird nesting behavior but does not
necessarily lead to reduced reproductive success, depending on the species. All species
increase vigilance, which cascades to impact parental care, but in some cases, this does not

lead to reduced fledging rates. If active bird nesting is detected, the area will be temporarily
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fenced off at appropriate distances and signage will be added to allow the appropriate
buffer.

Dogs: Dogs are a primary threat to shorebirds and often have greater impacts than beach
goers. Service animals are allowed on cruises, but a strict leash requirement will be

enforced.

Birds of particular interest on the Lighthouse Point shoreline are piping plovers, which have
a high level of wintertime site fidelity, a somewhat unusual trait for many species of
migratory birds. Piping plovers were observed in the same general area of the site during
separate site visits in October and December 2017, November and December 2018, and
January, October and November 2019. The location where the piping plovers were most
often encountered is shown on Figure 4-20, which also shows other notable landside
features. The Developer will incorporate a piping plover conservation program into the into
the wildlife management plan as part of the Environmental Management Plan. A portion of
the point on Bottle Bay where these plovers have been consistently observed will be

protected with buffers to prevent or reduce the potential for disturbance.

Guests/Wayfinding: On-island interpretative signage and environmental education
programs for employees and visitors will be implemented that include environmental

conservation messages on local species.

It is further noted and accepted that:
1. All of the beach shoreline will not be populated at the same time;
2. Fencing and signage will be implemented if there is noticeable frequent nesting; and

3. Many of the birds that inhabit the beach are seasonal residents.

Indirect and secondary impacts to beaches are difficult to quantify. Shorebirds, including
ruddy turnstones and piping plovers may be disturbed when beaches that are presently
seldom used become preferred destinations for guests. Indirect adverse impacts can be

addressed through development and implementation of a beach management plan.
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Monitoring, implementation of BMPs and adaptive beach management will be necessary to
ensure that adverse impacts are avoided to the extent practicable and minimized where

impacts are unavoidable.

6.1.4 DIRECT AND INDIRECT IMPACTS TO HERBACEOUS AND SHRUB-
DOMINATED DUNES

Approximately 13.2 acres of this vegetative community will be impacted by the development
of Guest Beach Areas on the southern part of the east-facing beach and near Lighthouse
Bay Beach. These impacts have been calculated as a worst-case-scenario, that all
vegetation within the footprint of the proposed Guest Beach Areas will be removed. In
actuality, the use of dune cross-over boardwalks and selective clearing could reduce this
impact, and unavoidable impacts can at least be partially mitigated through the use of native
dune vegetation when Casuarina trees and other invasive non-native vegetation are

removed.

Another positive effect of development in this community will be the removal of Scaevola
taccada, a designated invasive species that is presently common in the shrub-dominated
dunes along the east-facing beach and other areas of the property. As identified previously
on Table 4-9, this species is the only plant species observed on the site which is also

designated by the Government of The Bahamas as being recommended for eradication.

Indirect and secondary impacts to this community are difficult to quantify. Removal of some
of this community will expose adjoining areas to higher levels of salt spray, which may have

negative effects on nearby areas of this same habitat and areas of Sand Strand.

Benefits will accrue to areas within the Herbaceous and Shrub-dominated Dunes when

invasive Casuarina trees are removed.

6.1.5 DIRECT AND INDIRECT IMPACTS TO CASUARINA-DOMINATED DUNES
Casuarina equesitifolia is designated by the Government of The Bahamas as a species
‘Recommended for Control”. Management of this species in and near the development
area of the property would be beneficial, both ecologically and financially, as its’

uncontrolled presence will lead to further dispersal through its prolific seed dispersal.
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Management of this species would positively address its adverse allelopathic effects on

native plants, enhancing the ability of native dune plants to become re-established.

One potential adverse impact of the removal of this resource is the loss of shade from the
sun, as Casuarina is one of the few existing shade-producing trees in the back-dune zone.
This situation can be addressed through mitigative efforts to re-establish native shade-
producing trees or other shade-producing infrastructure that is harmonious with the property
(e.g., tiki huts).

An indirect adverse impact that will likely occur as a result of the removal of this resource is
that salt spray will penetrate further onto the property when the existing tall and dense

Casuarina are no longer present as wind/spray shield.

Casuarina on the property will be addressed in variable ways, depending on the degree of
infestation, as described hereafter. In areas of dense Casuarina infestation (e.g., areas
mapped as Casuarina-dominated dunes), where trees and tall (i.e., < 25 feet in height) and
dense, Casuarina will likely be removed mechanically. They will be transported by heavy
equipment (e.g., front-end loaders) to designated vegetation management areas. Although
the ultimate disposal method(s) have not been determined, it is likely that they will either be
burned in approved burn boxes upon approval by DEPP, which will be addressed in the
EMP, mulched for future use on trails, or salvaged for use by artisans. Casuarina are prolific
seed producers, so burn boxes may be more desirable than transporting them long
distances, during which seeds could potentially be dispersed into areas of the property

where they do not presently exist.

In areas where Casuarina are intermittently present, they will be controlled on a case-by-
case basis, with the decision being based on the degree to which high-quality natural habitat
is present in the vicinity. In areas that are easily accessible (e.g., along the edge of the
existing access road), and which are already impacted, they will likely be mechanically
removed and transported to designated vegetation management areas for burning, mulching

or salvaged for woodcraft artisans.

At other locations, where they may be present in low numbers amid high-quality natural

communities, they will either by treated by a basal-bark herbicide and left to die in place as
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standing dead-wood, or their trunks may be cut at/near ground level, stumps treated with
herbicide, and the trunks either left to decompose naturally, or cut into pieces and
transported for burning, mulching or local woodcrafts Individual Casuarina trees that are far
removed from areas that are to be impacted during site development and operations will be

addressed on a case-by-case basis.

Without regard to their method of initial disposal, the property will have an active
management plan for routine maintenance removal of Casuarina and other invasive species

(refer to Section 7) to prevent them from becoming re-established.

6.1.6 DIRECT AND INDIRECT IMPACTS TO CONOCARPUS
Direct impacts, secondary impacts and indirect impacts to Conocarpus are expected to be

minimal.

Approximately 0.3 acre of Conocarpus-dominated wetland located near the northeast corner
of the property will be impacted for the development of the road that will allow the residents
and citizens of The Bahamas and tourists to access the Disney Donated Public Lands area.
The crossing will be elevated or culverted and the impacts during the development will be
limited to access for pile supports and framing of the crossing. Because a corridor of salt
ponds that begins at Big Pond extends north of the property, providing Bahamas residents,
citizens and tourists access to the east requires a crossing of this open-water/wetland at
some location. The least impactful site for a crossing has been selected, as it was
determined that crossing through the wetland at its narrowest point would have less of an

impact than building a bridge across a wider, open-water area.

The elevated road crossing will use standard development practices commonly used in
sensitive wetland areas world-wide. This includes working from the structure as the
roadway extends out and reducing work from the ground areas as work progresses. Only
environmentally approved materials will be used in the development. The roadways and
any walkways will be designed to be above projected wet-season water levels and will not
adversely affect localized or regional hydrology, and are not constructed with materials that

contain toxins, so their installation and long-term presence are expected to be insignificant.
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6.1.7 DIRECT AND INDIRECT IMPACTS TO EXPOSED ROCK
Impacts to Exposed Rock are expected to occur at locations where proposed infrastructure
(e.g., trestle landfall, service ramp) intersects with this habitat. It is estimated that 10

percent or less of exposed rock will be impacted (Figure 3-1 and Table 6-1).

Adverse impacts can be reduced if minimally motile fauna are removed prior to development

and relocated to other exposed rock areas that will remain undisturbed.

6.1.8 DIRECT AND INDIRECT IMPACTS TO ROADS

Improvement of the existing road through the property will be a positive effect. The existing
road is heavily rutted, washed out in places and has been widened through repetitive use in
areas where previous drivers have sought safer passageways, resulting in impacts to the
adjoining dry broadleaf forest. Additionally, the existing road has no system for collection
and management of rainwater, so its presence immediately adjacent to Big Pond, White
Pond and Shad Pond appears to be having adverse impacts on water quality in these
ponds. Improving this road to current engineering standards will likely eliminate or reduce
existing adverse impacts (Photo 6-1) from stormwater runoff and result in the construction

and long-term presence of the roads having a negligible negative overall effect.

(”‘.‘-./ "\ln ot i b ".A> \"
Photo 6-1. Rain Runoff Deposmng Sand from EX|st|ng Road into Shad Pond
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It is possible that, once it has been improved, increased use of the road will result in
increased mortality of land crabs, which are known to cross roads, particularly during rainy
periods and during the breeding season. BMPs for minimizing road-induced mortality will be

addressed during road development and as part of the EMP.

6.1.9 DIRECT AND INDIRECT IMPACTS TO HERBACEOUS WETLAND
No impacts are proposed in the area of the herbaceous wetland vegetation that encircles
White Pond. To ensure protection of these Crown Lands, a variable width buffer (Figure

6-1) has been established around White Pond where no development will occur.

6.1.10 DIRECT AND INDIRECT IMPACTS TO MIXED MANGROVES

The mixed mangrove community will remain un-impacted. Earlier plans called for the
service ramp to be located in this area. However, to eliminate impacts to the mangroves,
this pier has been moved away from the mangrove area situated between Northwest Pond
and the north property line. Additionally, to ensure long-term protection of this feature, a
variable width buffer (Figure 6-1) where no development is to take place, has been

established around this pond.

6.1.11 DIRECT AND INDIRECT IMPACTS TO PONDS

6.1.11.1 Big Pond

No dredging or filling is proposed in Big Pond. Buffers are proposed around the entire
perimeter of Big Pond, and within the Disney Donated Public Lands (Figure 6-1). Within this
buffer, the only activities proposed to be undertaken are upgrades of the existing road that
extends through uplands west of Big Pond, and the development of a nature trail for

pedestrians.

6.1.11.2 White Pond
No dredging or filling is proposed in White Pond, and a variable-width buffer will totally
encircle this pond. The only activity proposed to be undertaken nearby is an upgrade of the

existing road that extends through uplands adjacent to the pond.
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6.1.11.3 Shad Pond
No dredging or filling is proposed in Shad Pond, and a variable-width buffer will totally
encircle this pond. Within this buffer, the only activity proposed to be undertaken is an

upgrade of the existing road that extends through uplands on its east side.

6.1.11.4 Northwest Pond
No dredging or filling is proposed in Northwest Pond, and a variable-width buffer will totally

encircle this pond.

6.1.12 IMPACTS TO THREATENED, ENDANGERED AND NOTABLE LANDSIDE
SPECIES

Three species that the Government of The Bahamas designates as “Protected Trees” were
encountered within areas that are proposed to be impacted. Two of these species, lignum
vitae and blolly, are fairly common in the dry broadleaf evergreen forest and sand strand

communities.

Narrow-leaved blolly was particularly common within the area that is proposed for
development of the BOH facilities. While it is noted that it will be necessary to obtain a
permit from the Forestry Unit to harvest protected trees prior to initiating land clearing,
sixteen 30-foot radius plots were analyzed in the BOH area to help identify order-of-
magnitude impacts to this species. Within the plots, numbers of narrow-leaved blollies were
separated into saplings, shrubs and trees. An approximate density of 257 trees/ha
(104/acre) was calculated for the BOH area. With the BOH area estimated to be
approximately 8.09 ha (20 acres) in size, a total of approximately 2080 narrow-leaved blolly
trees was estimated. Within the shrub layer, an average density of 48 narrow-leaved blolly
shrubs/ha (19.4/acre) was calculated, totaling approximately 385 shrubs within the BOH
area. For narrow-leaved blolly saplings, an average density of five saplings/ha (2/acre) was
calculated, totaling approximately 39 narrow-leaved blolly saplings within the BOH area.
Variations in these densities were observed as the distance from shore increased, with
higher densities of mature trees in the more forested areas further from shore, and higher

densities of shrubs and saplings in the areas closer to shore.

The other protected tree species encountered, horseflesh (Lysiloma sabicu), was

uncommon, but was also encountered in the dry broadleaf evergreen forest. It is recognized
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that a tree removal permit will be required prior to any removal of trees of these species.
The largest specimens of lignum vitae were observed on the rocky western hillside in the

northern part of the property.

Two additional protected tree species (i.e., Holy Lignum vitae (Guaiacum officinale), and
mahogany (Sweitenia mahagoni) were observed on the property, but not within the less than
16 percent of the property that will be impacted by the proposed Project. Per the EMP, a
tree survey will be performed to obtain a permit from the Forestry Unit to harvest protected
trees prior to initiating land clearing. Individuals of other protected tree species may be

encountered during future site investigations.

Several plant species that are designated as endemics were encountered within areas that
are proposed for development. These include Agave bahamana, Bursera frenningae,
Chromoleana lucayanum, Evolvulus squamosus, Lantana demutata, Varronia bahamensis,
Wedelia bahamensis and Ziziphus taylorii. Other endemics (e.g., Catesbaea foliosa,
Thouinia discolor, Lantana balsamifera, and Stachytarpheta fruticosa) were encountered on
the site, but the extent to which they are present within the footprint of development has not
been determined. Endemism is related to spatial distribution, not rarity, and although no
data were collected on numbers of each endemic species within areas proposed for
development, individuals of all endemics were also observed in the approximately 80

percent of the site that will remain undisturbed.

Native Encyclia orchids and Tillandsia utriculata air plants were found to be present within
the dry broadleaf evergreen forest. As epiphytes that are transplanted with high levels of

success, impacts to individuals of these species could be eliminated or reduced if a plant

relocation program is implemented prior to initiating land clearing, if individuals of these

species are determined to be present within areas that are proposed for development.
Impacts to several species that are included on lists by CITES and/or IUCN are likely to
occur during land clearing but impacts to these species could be minimized through micro-

siting and/or relocation prior to land clearing.

As part of the permitting process under the Forestry Unit, locations for the transplanting of

protected trees will be identified. It is likely that receiver areas will be a combination of:
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a) areas of suitable habitat on the subject property where no development is proposed;

and/or b) as landscape plants after site development has concluded.

Because of the interruption of geotechnical work due to government orders related to
COVID-19, full tree survey reports have not been completed. Protected tree species are
listed in Sections 4.2.1, Table 4-6, Table 4-8, 4.2.15, and Section 7.6. Additional protected
tree data will be collected by qualified individuals as COVID-19 restrictions allow enhanced
baseline and impact data analyses to be completed. Per the EMP, a tree survey will be
performed to obtain a permit from the Forestry Unit to harvest protected trees prior to
initiating land clearing. Individuals of other protected tree species may be encountered
during future site investigations. This information will be provided as soon as it is

completed.

6.1.13 IMPACTS TO INVASIVE SPECIES

Two plant species that are included in The Bahamas National Invasive Species Strategy are
present within area that are proposed for development. Australian pine and Asian Scaevola
are both present, primarily near the east-facing beaches, but intermittently in other areas of
the property. Individuals of these species will be removed, and an active maintenance
removal program will be implemented to remove new recruits of these species in and near
Project development areas where there is easy access without the potential for

environmental impacts.

Several additional non-native species that are not identified in the National Invasive Species
Strategy but are considered invasive in other countries [e.g., Egyptian Crowfootgrass
(Dactylctenium aegyptium) and African bowstring hemp (Sansevieria hyacinthoides)] were
also observed on the property (refer to Section 4.2.1.6). The absence of these species in
the NISS may either be because their degree of invasiveness has not been analyzed by the
Government of The Bahamas or that they have been evaluated and were determined to not
be a posing a significant enough threat to native ecosystems to warrant their designation as
needing eradication or control. Without regard to why they are not designated for eradication
or control, no effort to manage populations of these species will be undertaken on the
property until/unless the Government of The Bahamas identifies them in a subsequent
update to the NISS.
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6.1.14 PROPOSED IMPACTS
6.1.14.1  Utility and Support Infrastructure

Utility infrastructure requirements include the RO potable water production plant, the WWTP,
the solid waste management facility, electrical facilities, maintenance areas, and an
administrative complex. Conceptual site plans for these facilities call for 5 to 10 acres of

clearing in the dry broadleaf evergreen forest.

6.2 IMPACTS TO MARINE RESOURCES

Development and the long-term presence of various Project components have the potential

to affect marine resources (Figure 6-2). Potential impacts to these resources are described
in this section, and recommendations for minimizing these impacts and mitigating for

unavoidable impacts are addressed in Section 7, Proposed Mitigation Measures.

To minimize impacts to benthic habitats, the Project has intentionally avoided an open
channel/land side berth design. The cruise ship pier, berth and service ramp will be
constructed as pile supported structures and have been sited at locations and engineered
such that no dredging or filling of the sea floor is required. Together with a small-boat marina
with floating docks and a protective revetment, the over-water footprint of all marine facilities
will be approximately 5.04 acres, mostly over sand and hardbottom. This is a reduction of
2.64 acres from the original berth plan and marina layout, which would have impacted 7.68
acres. While direct impacts will be primarily due to pile placement locations and structures
directly over resources, seasonal shading and changes in current flow around piling bases
may contribute to secondary impacts in this area. These impacts were factored into the
overall impact calculations for habitats and notable marine resources which include the

entire infrastructure footprint.

A detailed analysis of benthic resources including corals within the footprint of the marine
facilities has been completed in order to understand potential impacts, avoidance and
minimization strategies, and conservation opportunities. Based on final Project plans,
Disney will develop a relocation plan to move corals of listed species (i.e., species
designated by the IUCN as Critically Endangered or Endangered) and adult reef-building
coral colonies 210 cm in size that are good candidates for relocation to similar, matched

habitat in the Lighthouse Point vicinity.
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Disney’s success of 90 percent survivability of coral transplants near Castaway Cay over the
last 13 years provides context to its ability to successfully execute translocations. In
coordination with Perry Institute’s Reef Rescue Network Program, Disney will also

implement an in-water monitoring and conservation program.

While at berth, the vessel will cycle approximately 5,000 cubic meters/hour of water through
its internal system for cooling of chillers and other ship operations. The water is not mixed
with any other systems or waste streams but will return the water approximately 5°F warmer
from intake to discharge. The berth is located in deep, unconfined water with measured
currents upward of 1.5 knots, either in the flood or ebb stage. The water discharged from the
vessel will mix rapidly with surrounding waters and no net, local increase in water
temperature will occur. While not modeled for this EIA, the dissipation of the warmer waters
within the surrounding cooler waters is not anticipated to be an impact to surrounding
HSCMS and SCM communities.

Primary impacts, buffers and secondary impacts have been addressed in the EIA and will be
key to the relocation plan. Final Project plans will be available upon completion of the

design process.

A longer-term coral rehabilitation program will be part of the overall mitigation plan for
impacted hardbottom habitats. It is proposed that rehabilitation efforts be focused on
enhancing coral populations on degraded reefs, building on Disney’s existing efforts at
Castaway Cay, which includes using coral nurseries to rehabilitate elkhorn and staghorn
corals. Disney has substantial experience working with corals and reef systems in The
Bahamas, having successfully transplanted approximately 1,800 coral colonies, with more
than 90 percent survival rates on the main reef that is being rehabilitated. Disney teams are
part of the greater Reef Rescue Project by Perry Institute for Marine Science and hav