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ABSTRACT

A U.S. Army Corps of Engineers (USACE) sponsored construction project is proposed to protect
Fort San Geronimo (Fort) from continued degradation due to wave-induced erosion. To facilitate
the environmental commitments of the project, the USACE required documentation and
assessment of the current environmental conditions in the vicinity of the Fort and a review of
mitigation options, including avoidance and minimization measures to be implemented for the
project. To characterize the coral community within the survey area, a combination of video
transects and quadrat data were collected as well as mapping of individual colonies. All individual
coral colonies with diameters >4.0 inches (>10.2 cm) within the survey area were identified and
documented. To document the edge of the seagrass bed within the survey area, biologists first
conducted a preliminary reconnaissance swim using snorkel to identify the seagrass bed area. To
map the edge of the seagrass bed, the biologist then swam directly above the edge of bed, followed
closely behind by a snorkeler using the Trimble Geo-XT handheld Digital Global Positioning
System (DGPS) unit, running ArcPad 7.0. Quadrats were conducted by biologists on Self
Contained Underwater Breathing Apparatus (SCUBA) to assess the seagrass community
assemblage and density. Within the project area and the surrounding habitat, 108 coral colonies
were mapped. Of these 108 colonies, 43 colonies will be impacted by the proposed project. To
minimize and avoid impacts to these corals, a recipient site has been identified and the protocols to
relocate these colonies while reducing stress are covered in detailed in this mitigation plan. In
addition to addressing the coral impacts, this mitigation plan describes the USACE’s commitment
to minimize and avoid impacts to seagrass and water quality during the construction of the
revetment and temporary access road. The functions and values that will be maintained resulting
from this mitigation effort will be the minimization of the overall reduction of loss of phenotypic
genetic composition of corals through the transplantation process.
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1.0 INTRODUCTION AND BACKGROUND

A U.S. Army Corps of Engineers (USACE) sponsored construction project is proposed to protect
Fort San Geronimo (Fort) from continued degradation due to wave-induced erosion. To
facilitate the environmental commitments of the project, the USACE required documentation and
assessment of the current environmental conditions in the vicinity of the Fort and a review of
mitigation options, including avoidance and minimization measures to be implemented for the
project. The objective of the project was to: 1) determine the presence, location, species
composition, density and extent of marine vegetation and any nearshore hardbottom/reef
resources; 2) document this information in an environmental baseline report; and 3) use the
benthic survey data to design and develop mitigation alternatives.

This mitigation plan provides the proposal to avoid and minimize impacts to coral and seagrass
habitat found on and around the Fort. The mitigation plan is based on agency coordination with
the National Marine Fisheries Service (NMFS), along with the marine resources benthic survey
conducted from October 25 to 27, 2010 to map and characterize the benthic habitats in the
vicinity of the Fort. As coral habitat is considered an aquatic resource of national importance,
the proposed mitigation plan will address the following regulatory policies:

e Presidential Executive Order (EO) 13089 on Coral Reef Protection

e Fish and Wildlife Coordination Act

e Essential Fish Habitat under the Magnuson-Stevens Fishery Conservation and
Management Act

e NMFS Mitigation Policy (FR 46(15))

Authority and funding for the proposed project are provided by the small shore protection project
program of the Continuing Authority Program (CAP). The shore protection program of the CAP
is commonly referred to as Section 103 in reference to the Rivers and Harbors Act of 1962. The
CAP was authorized by Section 3 of Public Law (PL) 727, approved on August 13, 1946. The
local, non-Federal sponsor is the Institute of Puerto Rican Culture (IPRC).

The Mitigation Plan is being prepared to support the USACE Jacksonville District construction
activities. This work was performed by Aerostar Environmental Services, Inc. (AEROSTAR)
and its subcontractor PBS&J, an Atkins Company (PBS&J) through the USACE under Contract
Number W912EP-08-D-0004, Task Order (TO) 0013.

1.1 Project Background and Need

Fort San Geronimo is located in the capital city of San Juan, Puerto Rico. This small Fort is
located on a small rock promontory overlooking the western side of the inlet to Condado Lagoon
(Figure 1). This inlet, called “El Boquerdn”, serves as the easternmost connection of San Juan
Bay with the Atlantic Ocean. The Fort’s main structure, measuring ~170 foot (ft) by ~100 ft, is
connected to the mainland by a ~180-ft long stone bridge. It was built on a rocky plateau that is
generally 1 to 3-ft relative to mean sea level (msl).

Fort San Geronimo was built in the second part of the 16™ century. The existing Fort structure
was built at the location of an earlier fort that was destroyed in 1598. The construction of the
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structure was commissioned to protect the islet of San Juan. In 1797, the Fort was especially
useful in defending the island from the attacks of British naval forces. After the attack by the
British, the Fort was seriously damaged and required reconstruction. Fort San Geronimo
continued to act as a military post until the early 20th century. In 1957, the Fort was transferred
to the IPRC and in 1983 it was added to the list of the National Register of Historic Places.
(USFWS 2005; USACE 2008)

Over the past five centuries, the walls and foundation of Fort San Geronimo have sustained
severe damage due to the impact of wave action and weathering. Of particular concern is the
condition of the north, east, and south walls and foundation. On the northern side of the Fort a
rocky ridge extends along the plateau forming a breakwater. Despite this protective feature the
waves incident on the north wall are attenuated to some degree by the influence of the inner and
outer beach rock reefs located seaward of the structure. The east side of the Fort is relatively
protected by an emergent island. The rock plateau on the southern side of the Fort is at its
narrowest. Along this side of the Fort the bottom begins to slope away from the outer Fort wall
only a few feet from the Fort’s foundation. Waves incident on the east and south walls are also
diffracted through a gap in the inner reef. Although the foundation, for the most part, is under
water, footing stones can be seen on the south side of the Fort bridge along the water line. The
west side of the Fort is protected by the shoreline and the shallow waters (-1 to -2 ft, msl) of the
rocky plateau between the Fort and the shoreline. (USACE 2008)

The purpose of this project is to protect Fort San Geronimo from continued degradation due to
wave-induced erosion. The USACE and the local project sponsor, the IPRC, propose to
implement structural alternatives to prevent the erosion affecting the foundation of Fort San
Geronimo.

1.2 Environmental Commitments

In the July 2008 Environmental Assessment (EA), the USACE and contractors committed to
avoid and minimize impacts on the aquatic marine environment by utilizing the best available
technologies for environmental protection. This document adheres to this commitment. As
previously committed to the USACE, a detailed benthic survey was conducted within the project
area and the data collected during this survey was used to develop a mitigation plan involving
coral transplant and monitoring. This mitigation plan was developed and will be circulated to the
interested agencies and will integrate comments and suggestions from Commonwealth and
federal agencies. This plan includes coral species densities, coral colony locations, and
alternative recipient sites for transplanted coral colonies, as well as monitoring effort frequency
and duration.

The USACE and contractors commit to avoid and minimize impacts upon the aquatic marine
environment by utilizing the best available technologies for environmental protection. These
commitments will be included in the project’s construction specifications. The USACE
proposed to mitigate for adverse effects to coral communities by, prior to commencement of
construction activities, perform a detailed benthic survey and implement a coral transplant and
monitoring plan.
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1.3 Agency Coordination

Under the Fish and Wildlife Coordination Act (FWCA), the USACE has conducted a lengthy
process of coordinating the actions with the Federal resources agencies on impacts resulting from
the proposed project. The coordination commenced with the completion of the July 2008 EA,
which was subsequently reviewed by the various interested Federal agencies. The following
agencies reviewed the EA, as dictated by the FWCA, and the specific communications are
located in Appendix A:

Department of Interior (DOI), Fish and Wildlife Service, Boqueron Field Office

State Historic Preservation Office (SHPO)

Institute of Puerto Rican Culture (IPRC)

National Marine Fisheries Service, Protected Resource Division, National Oceanographic
and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS), Habitat Conservation Division

e Commonwealth of Puerto Rico, Planning Board

e Commonwealth of Puerto Rico, Department of Natural and Environmental Resources
(PRDNER)

In general, the comments received in response to the EA, and USACE’s responses to these
comments, address concerns relating to potential water quality impacts from turbidity during
construction and impacts to corals and seagrasses. It was the position of NMFS that impacts to
threatened and endangered species was not likely based on the preferred alternative and this
includes the Acropora complex.

Copies of the final Environmental Baseline Survey Report (December 2010) and Draft
Mitigation Plan (December 2010) were circulated to federal and Commonwealth of Puerto Rico
resource agencies with a cover letter dated December 20, 2010. The following agencies
responded to the circulation of the draft Mitigation Plan:

o the Fish and Wildlife Service (FWS), by letter dated January 18, 2011; and

¢ the National Marine Fisheries Service (NMFS) via e-mail dated January 14, 2011.
Prior the preparation of the final Mitigation Plan, the USACE responded to all the comments
provided by FWS and NMFS. Responses were provided via e-mails dated January 20, 2011 and
February 2nd, 2011, respectively. For additional information, refer to Appendix A.
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20 ON-SITE RESOURCES

The following section presents the technical approach and methodologies utilized to document
and assess the coral/hardbottom and seagrass communities within the study area. Field surveys
were conducted from October 25 to 27, 2010. Subsurface conditions in the survey area varied
greatly and were largely dependent upon tidal stage and wave action. Water clarity was good
throughout the survey period.

2.1 Survey Area

Figure 2 details the project survey area, which is described by the following approximate
boundaries:

Northern survey boundary — 6 feet seaward of the Fort’s northern wall

Southern survey boundary — 100 feet seaward of the southern face of the Fort bridge
Western survey boundary — the existing shoreline located west of the Fort

Easternsurvey boundary — Variable. The northern half of this area, the survey area was
between the Fort wall and the rock outcropping. On the southern half of the eastern Fort
wall, the survey area extended to the eastern terminus of the rock outcropping.

2.2 Preliminary Reconnaissance

A preliminary reconnaissance of the project area was conducted prior to data collection. The
preliminary reconnaissance allowed the survey team to identify the habitat types present within
the project area and to determine the most suitable methodologies for assessing the benthic
communities. In addition, the reconnaissance illuminated potential safety concerns and practical
field issues. The preliminary reconnaissance revealed that subsurface conditions in the survey
area varied greatly and were largely affected by depth, wave action, and tidal stage. The
methodologies described below represent best possible efforts toward reconciling a challenging
worksite while applying the methodologies required by the NMFS/NOAA to the maximum
extent practicable.

2.3 Coral/Hardbottom Community Assessment

2.3.1 General Approach

The preliminary reconnaissance revealed that no Acroporid corals are present within the survey
area. Thus, it was not necessary that NMFS Acropora spp. survey protocol be conducted at the
project location. In addition to the lack of any Acroporids within the project boundary during the
field reconnaissance, NMFS (September 10, 2008) stated, “NMFS has determined that the
project area does not contain the Primary Constituent Element (PCE) for listed coral species’
designated critical habitat.” Because the survey was being conducted for the purposes of
estimating impacts from the proposed construction, it was determined that the mapping of
individual coral colonies would provide the most valuable information in terms of estimating and
minimizing impacts to the coral community. Thus, the field efforts focused on identifying and
mapping those coral colonies >4.0 inches (in) (>10.2 centimeter [cm]) in diameter. The ultimate
goal of these mapping efforts was to estimate impacts to the coral community and to determine
potential avoidance/minimization and mitigation options.
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To characterize the coral community within the survey area, a combination of video transects
and quadrat data were collected. Four video transects were conducted throughout the survey
area. Quadrats to assess the coral community were collected north of the Fort and in the shallow
area south of the bridge. Figure 3 details the locations of the video transects and quadrats
conducted within the survey area.

East of the Fort

The eastern wall of the Fort experienced heavy wave action during the entire survey period. In
order to maintain diver safety and equipment integrity, benthic survey data were not collected
along the eastern wall of the Fort structure. Visual observation of the area revealed a rocky,
partially exposed platform between the Fort structure and the emergent island. This revetment
was subject to heavy wave action and covered with turf algae. No corals were observed in this
area.

Image 1. View along the eastern wall of the Fort, facing north. Note the turf algae coating the exposed, rocky
platform between the Fort’s eastern wall (left) and the exposed island (right).

North of the Fort

The preliminary reconnaissance of the project area revealed that it would not be possible to
collect video transect data and conduct coral mapping throughout the entire survey area north of
the Fort.
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Along the northern wall of the Fort, the survey was conducted only during the lowest tide level.
This area is occupied by a very shallow rocky shelf and at higher tides, water turbulence
associated with waves breaking over the emergent rock ridge/breakwater located north of the
Fort made assessments impossible in this area. The northern wall of the Fort exhibited the
highest coral cover within the project area, where the coral community consisted of multiple,
smaller encrusting and platy corals, rather than distinct colonies (Images 2 and 3). Mapping of
individual coral colonies in this area was not effective and depths were not adequate to conduct
video transects; thus, quadrats were determined to be the best method for documenting the coral
community and assemblage (Image 4). Figure 3 details the locations of these quadrats.

Images 2 and 3. Coral community assemblage at the northeastern corner of the Fort.

Image 4. Biologist conducts quadrat survey at the northeastern corner of the Fort. Quadrat location is documented
using a Trimble DGPS unit.
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Further west, in the vicinity of the bridge, the substrate consisted of a cemented sand platform
with rubble and sand. The water was deeper with lower wave energy, making it possible to
conduct a video transect in this area. Individual coral colonies with a diameter greater >4 in
(10.2 cm) were mapped as described in Section 2.3.2.1. Figure 3 details the video transect
location.

South of the Fort (West of the Relic Caisson Structure)

The area south of the Fort bridge was occupied by rubble and sand and was strongly influenced
by tidal flow through the bridge spillways. At low tide, the depths and lower water flow in this
area made a video transect possible. Individual coral colonies located along the Fort structure
were mapped. Moving further south from the bridge, the area of rubble and sand becomes very
shallow and did not allow for video transects; thus, eight quadrats were conducted to assess the
benthic community (Images 5 and 6). Further south from here, depths increased over rubble and
sand substrate, allowing for a video transect and individual coral mapping efforts. Figure 3
details the location of the video transects and quadrats.

Images 5 and 6. Quadrats conducted in the area of rubble and sand located south of the Fort bridge and west of the
relic caisson structure of the Fort. Figure 2 details the quadrat locations.

South of the Fort (East of the Relic Caisson Structure)

East of the relic caisson structure (Image 7), a solid rocky platform with unconsolidated rubble
and boulders projected horizontally out from the southern wall of the Fort (Images 8 and 9).
This community was dominated by macroalgae and turf algae, sponges, and occasional small
corals.
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Image 7. Photograph (facing west) of the relic caisson structure and rubble/boulders located adjacent to it.

Image 8. Photograph of the Fort’s southern wall, facing north-northeast. The wall is visible in the background.
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Image 9. Photograph (facing west) of the rocky solid slab revetment adjacent to the Fort’s southern wall. The
benthic community in this area is dominated by the macroalgae, Dictyota sp., with occasional coral colonies.

Moving away from the Fort, the solid slab transitioned to unconsolidated rubble and large
boulders and sloped down into sand (Image 10). Individual coral colonies were mapped and a
video transect was conducted in this area.

Image 10. Photograph of the area of unconsolidated rubble and large boulders that sloped down into sand.

During the entire survey period, heavy wave action and surge were present in the eastern portion
of the survey area closest to the inlet (EI Boquerén). Thus, to maintain diver safety and
equipment integrity, benthic survey data were not collected in the easternmost portions of the
survey area. Much of the substrate in this area showed evidence of heavy currents and wave
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action, as indicated by sand ripples and unattached drift algae.
2.3.2 Methods

2.3.2.1  Coral Colony Mapping

All individual coral colonies with diameters >4.0 in (>10.2 cm) within the survey area were
identified and documented. As can be seen in Figure 3, corals were also mapped outside of the
defined survey area. Mapping outside of the benthic survey boundaries was conducted to 1)
demonstrate the continuity of the coral community outside of, and adjacent to, the survey area
and 2) demonstrate that the location of the proposed construction activity minimizes impacts to
the coral community. A map of the individual coral colony locations was produced by biologists
using mask, snorkel and Geographical Information System (GIS). A Trimble Geo-XT handheld
Digital Global Positioning System (DGPS) unit, running ArcPad 7.0, was utilized to document
the coral colony locations. The following data were recorded for each mapped coral colony:
coral species, colony dimensions, benthos type, and potential for relocation (i.e., colony
relocation possible, colony relocation not possible, or partial colony removal).

2.3.2.2 Video Transects

Four video transects were collected within the survey area, one located north of the Fort and
three located south of the Fort (Table 1). Transect lines were deployed in an effort to document
the benthic communities within the survey area.

Biologists laid out fiberglass surveyor’s tape along each transect. A Trimble Geo-XT handheld
DGPS unit, running ArcPad 7.0, was utilized to document the start and endpoint of each transect.
Biologists swam slowly along each transect, videotaping perpendicular to the substratum at a
constant height of 20 cm from the bottom. The digital video camera used was a Sony DCR-
VX2000 in an underwater housing fitted with a wide-angle lens. A weighted line beneath the
video housing ensured that the camera remained a constant distance above bottom. If surge
forced the diver off of the transect line, the diver returned to the point of disturbance and
resumed filming.

TABLE 1. Video Transects

Transect # Substrate and Relative Location Transect Length
1 Beach rock located north of the Fort bridge 70 ft (21.3 m)
2 Rubble south of the Fort bridge 40 ft (12.2 m)
3 Rubble west of the relic caisson structure 50 ft (15.2 m)
4 Rock revetment south of the Fort’s southern wall 70 ft (21.3 m)

The video transect data were collected for the purposes of documenting representative areas of
the benthic habitat within the survey area. The videos were not analyzed to describe the benthic
community composition because the additional methodologies utilized during the survey (i.e.,

10
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coral colony mapping, quadrat data collection, and representative species lists) provide the
necessary information. The video transects will serve as a record of the benthic community
structure and will be stored for future purposes, if needed.

2.3.2.3 Quadrats

To document and characterize the coral community within the survey area, in situ percent cover
estimates of coral cover were performed on a total of 17 1.0-meters squared (m?) polyvinyl
chloride (PVC) quadrats. Nine quadrats were conducted along the northern wall of the Fort and
eight quadrats were conducted within the area of shallow rubble located southwest of the Fort’s
southwestern corner. Figure 3 details the location of these quadrats. Each 1.0 m? PVC quadrat
was divided into 100 equal (10 cm?) cells to assist in the estimation of percent cover. Those 10
cm? cells that contained coral would be counted as equivalent to 1% coral cover.

During quadrat data collection, the biologist recorded the total number of cells containing coral
(each cell representing 1% of the quadrat) to determine the total percent cover of coral within the
quadrat (Image 11). In addition, the biologist recorded the total number of cells occupied by
each individual coral species to estimate the percent cover by species. It should be noted that
this method may provide an overestimation of the actual percent cover because it does not
distinguish between those 10 cm? cells that are only partially occupied by coral and those cells
that are entirely occupied by coral. The quadrat data were entered into Microsoft Excel
spreadsheets and analyzed to determine the mean percent cover of coral and percent cover by
individual coral species.

Image 11. Photograph of a portion of a quadrat conducted on the north side of the Fort. Arrows indicate the corals
identified and documented by the biologist to estimate percent cover of coral.

2.4 Seagrass Community Assessment
The objectives of the seagrass community assessment were 1) to determine the location of the

11
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seagrass bed within the project survey area and 2) to estimate the density and species
composition of seagrass within the survey area.

2.4.1 Methods

2.4.1.1 Seagrass Habitat Mapping

To document the edge of the seagrass bed within the survey area, biologists first conducted a
preliminary reconnaissance swim using snorkel to identify the seagrass bed area. To map the
edge of the seagrass bed, the biologist then swam directly above the edge of bed, followed
closely behind by a snorkeler using the Trimble Geo-XT handheld DGPS unit, running ArcPad
7.0.

Quadrats were conducted by biologists on Self Contained Underwater Breathing Apparatus
(SCUBA) to assess the seagrass community assemblage and density. Quadrats were positioned
haphazardly throughout the seagrass area. The location of each quadrat was documented using a
handheld Garmin GPSMAP 60Csx unit by a surface team member on a paddleboard. Using
peanut buoys, the divers signaled to the surface team member who then positioned the GPS at
the quadrat location and recorded the quadrat location.

2.4.1.2 Seagrass Coverage

In situ percent cover estimates of seagrass percent cover were performed on a 26 1.0-meter
squared (m?) PVC quadrats divided into 100 equal (10 cm?) cells. Figure 4 details the location of
these quadrats. The quadrats were assessed for 1) the number of cells containing each species
and 2) the total number of seagrass-containing cells. The quadrat data were entered into
Microsoft Excel spreadsheets. The percent cover will be equated to cover classes based on a
modified Braun-Blanquet technique (Table 2), which is commonly used in estimations of
vegetative coverage. These data collected were analyzed to determine the mean percent cover of
seagrass and percent cover by individual seagrass species.

TABLE 2. Braun-Blanquet Classification Scores

Braun-Blanquet Classification
Score Submerged Aquatic Vegetation (SAV) Description

0 Absence

0.1 Single individual ramet (less than 5% cover)

0.5 Few individual ramets (less than 5% cover)
1 Many individual ramets (less than 5% cover)
2 5-25% cover
3 25-50% cover
4 50-75% cover
5 75-100% cover
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30 ALTERNATIVES

According to the July 2008 EA, the USACE developed four primary structural alternatives, in
addition to the No Action alternative, to protect Fort San Geronimo from continued degradation
due to wave-induced erosion. The four structural alternatives and the No Action alternative are
described briefly below.

The basic features of Fort San Geronimo and its immediate environment are shown in Image 12.
The main structure of the Fort is approximately 170 feet long by 100 feet wide, and is connected
to the mainland by a 180-foot stone bridge. The Fort is built on a rocky plateau which extends
outward from the Fort’s outer walls in all directions. This plateau is generally 1 to 3 feet deep,
relative to msl. An emergent rocky ridge (+1 to +2 feet, msl) extends along the northern edge of
the plateau and serves as a breakwater, substantially reducing the energy of large storm waves
from the Atlantic before they reach the Fort. An emergent island on the east side of the Fort
likewise protects this side of the structure from direct wave attack. The rock plateau is at its
narrowest along the south side of the Fort, where the bottom begins to slope away from the outer
Fort wall only a few feet from the Fort’s foundation. The west side of the Fort is protected by
the shoreline and the shallow waters (-1 to -2 feet, msl) of the rocky plateau between the Fort and
the shoreline.

Image 12. Fort San Geronimo Area Features

3.1 Alternative 1: Concrete Scour Apron

A concrete apron would be constructed around the perimeter of the Fort to isolate the foundation
from direct contact with seawater (lllustration 1). Quick-setting, low mobility grout would be
used to construct the wall. Approximately 265 cubic yards of grout would be required for
construction of the apron. The grout would be poured directly onto the existing rock bottom and
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against the Fort’s exterior wall.

IMustration 1. Concrete Scour Apron Proposed Design

3.2 Alternative 2: Concrete Apron and Rubble Revetment

A rubble-mound revetment would be constructed immediately seaward of the scour apron around
the Fort’s perimeter in order to protect the apron from direct wave impact and to reduce wave
run-up on the Fort. The median armor stone size of the revetment would be two tons. The
revetment would lie entirely on the natural rock shelf that supports the Fort and no filter cloth or
foundation layers would be required; armor stone would be placed directly on the existing
bottom. Proposed dimensions of the revetment are shown in Illustration 2. Approximately 1,670
cubic yards (3,100 tons) of armor stone would be required for construction of the revetment,
based on a unit weight of 165 pounds per cubic feet (pcf). Approximate footprint of the grout
apron and revetment combined would be 11,800 square feet (0.27 acres).

Ilustration 2. Scour Apron and Rubble Revetment Proposed Design
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To construct the concrete apron and the rubble revetment, a temporary construction access would
be built from the shore to access the southwestern corner of the Fort’s foundation. The access
ramp would be approximately 25 feet wide and 85 feet long (2,125 square feet).

Image 13. Plan View of Revetment and Access Route Footprint

3.3 Alternative 3: Concrete Apron and Limited Revetment (Preferred Alternative)

Subsequent to the review and evaluation of the various factors of each of the four alternatives,
Alternative 3 was selected as the Preferred Alternative and is being evaluated in this mitigation
plan. Whereas the full revetment option would completely encircle the Fort, the limited
revetment option would protect only the areas of the Fort which have experienced the most
damage and are the most vulnerable to future damages. These areas extend along the southern
30 feet of the east wall, around the southeast corner of the Fort, and along approximately 120
feet of the south wall as shown in Image 14. The endpoints of this revetment encompass the two
areas of wave energy focusing. Each of the triangular areas of wave energy focusing would be
filled in with 2-ton armor stone to reduce wave impacts on the Fort. The revetment cross-section
shown in Illustration 2 would be constructed along the south wall, connecting the two areas of
wave energy focusing. The concrete scour apron, as depicted in Illustration 1, will encircle the
entire perimeter of the Fort’s foundation. Approximately 500 cubic yards of 2-ton, 165 pcf
armor stone would be required to construct this limited revetment option. This alternative
represents the USACE Preferred Alternative and recommended plan.
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Image 14. Approximate Footprint of Limited Revetment Alternative

3.4 Alternative 4: Concrete Apron, Full Revetment and Rubble Breakwater

In combination with the concrete apron and rock revetment, a rubble-mound breakwater was
initially considered for construction seaward of the Fort to reduce the size of incoming waves.
The breakwater would be 350 feet long, and would extend along the existing natural rock ledge
to the north of the Fort. A simplified cross-section of the breakwater is shown in Illustration 3.
As with the revetment in Alternative 2, the breakwater would be built on bedrock and no filter
fabric or bedding layers would be required. The median armor stone size for the break water
would be 5 tons and the total volume of armor stone required would be 1,900 cubic yards (3,450
tons), based on a unit weight of 165 pcf. The approximate footprint of the breakwater would be
7,600 square feet (0.17 acres). Access to the breakwater site would be gained from the shore,
along the southern fringe of the rocky outcrops to the north of the Fort. Upon completion of the
scoping process, this alternative was eliminated from further consideration.
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Ilustration 3. Proposed Breakwater Design

Image 15. Proposed Breakwater Location and Access Ramp View

3.5 No Action Alternative (Status Quo)

Under the No Action Alternative, the Fort would remain in its current state and no structural
protection measures would be implemented. Selection of the No Action Alternative would result
in continued wave-induced erosion of the Fort’s foundation and eventual loss of this historically
significant structure.
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40 MITIGATION PLAN

The purpose of this mitigation plan is to provide guidance and illuminate commitments to
address and offset the potential unavoidable loss of phenotypic genetic composition of corals
located on the shallow benthos around the Fort from the proposed construction effort. This
proposed mitigation plan focuses on coral relocation methods and minimization of water quality
impacts. All of the procedures for coral relocation will be undertaken prior to construction.
Additionally, standard best management practices will be utilized to mitigate for temporary
construction impacts to water quality, such as potential increases in turbidity.

During construction, even with avoidance and minimization practices, temporary and permanent
impacts will occur. Figure 5 shows the footprint of the proposed construction effort. Permanent
impacts will occur due to the installation of the 2-foot concrete apron around the base of the Fort,
the scour fill placed on the south side of the bridge, and from the limited revetment constructed
along the southern portion of the Fort. Temporary impacts will occur due to the installation of
the 5-foot construction buffer needed to install the concrete apron around the base of the Fort and
installation of the temporary access road (easement) for construction material. The location of
the temporary access road (easement) was relocated to avoid and minimize impacts to coral
communities. The functions and values that will be maintained resulting from this mitigation
effort will be the minimization of overall reduction of loss of phenotypic genetic composition of
corals through the transplantation process.

4.1 Coral

41.1 Affected Corals

During the coral/hardbottom community assessment, a total of 108 individual coral colonies with
diameters >4.0 in (>10.2 cm) were identified, documented, and mapped within the vicinity of the
survey area. Figure 3 shows the locations of the individual coral colonies that were mapped in
the Fort vicinity during the October 2010 benthic survey. As can be seen in Figure 3, corals
were mapped outside of the defined benthic survey area. Mapping outside of the benthic survey
boundaries was conducted to 1) demonstrate the continuity of the coral community outside of,
and adjacent to, the survey area and 2) demonstrate that the location of the proposed construction
activity minimizes impacts to the coral community.

Of these 108 colonies, 43 colonies will be impacted by the proposed construction activities.
Table 3 indicates the species of each impacted coral, along with the colony dimensions, benthos
type, and potential for relocation (i.e., colony relocation possible, colony relocation not possible,
or partial colony removal). Figures 6 and 7 show the locations of the mapped colonies that will
be impacted on the north and south sides of the Fort, respectively. A review of the corals listed
in the petition to list 83 corals as found in 50 CFR Parts 223 and 224 was also conducted. There
are no corals within the project limits that are identified in this petition for proposed actions
under the Endangered Species Act (ESA).

On the north side of the Fort, five mapped corals will be impacted by the proposed construction

activities. Of these corals, relocation is not possible for one colony and four partial colonies will
be relocated.
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On the south side of the Fort, 38 corals will be impacted by the proposed construction activities.
Of these corals, relocation is not possible for 11 colonies, 10 colonies will be moved in their
entirety, and 17 colonies will be partial colonies will be relocated.

TABLE 3: Impacted Coral Within the Coral Area
Photo Colony Length | Width | Height Relocation
Map_ID Latitude Longitude Name Species Type (in) (in) (in) Attachment Possible
N18° W66° Porites Yes - partial
1D1 27.773 5.068' PA001 astreoides encrusting 45 45 - seawall colony
N18° W66° Porites Yes - partial
1D2 27.772 5.069' PA002 astreoides encrusting 8 4 - seawall colony
N18° W66° Siderastrea
1D5 27.774' 5.074' SR005 radians encrusting 4 3 - large boulder No
N18° W66° Diploria Yes - entire
1D6 27.763' 5.066' DS006 strigosa encrusting 45 4 - small rubble colony
N18° W66° Diploria Yes - entire
ID7 27.763' 5.068' DS007 strigosa encrusting 5.5 5 - small rubble colony
N18° W66° Porites medium Yes - entire
1D8 27.763' 5.068' PP008 porites branching 4 3.5 - boulder colony
N18° W66° Diploria medium Yes - entire
1D9 27.761' 5.068' DS009 strigosa encrusting 7.5 7 - boulder colony
N18° W66° Porites Yes - entire
1D10 27.763' 5.070' PP010 porites branching 5 4 - benthos colony
N18° W66° Diploria medium Yes - entire
D11 27.762' 5.072' DS011 strigosa encrusting 75 35 - boulder colony
N18° W66° Porites Yes - partial
1D41 27.771 5.068' PA041 astreoides encrusting 13 8 - seawall colony
N18° W66° Porites Yes - partial
1D42 27.772 5.068' PA042 astreoides encrusting 4.5 3 - seawall colony
N18° W66° Porites
1D43 27.772 5.069' PP043 porites branching 7 4 - seawall No
N18° W66° Porites Yes - partial
1D44 27.772 5.069' PA044 astreoides encrusting 18 13 - seawall colony
N18° W66°
1D45 27.772' 5.069' AG045 Agariciasp. | encrusting 5 35 - seawall No
N18° W66° Agaricia
1D46 27.772' 5.069' AG046 humilis encrusting 6 4 - seawall No
N18° W66° Porites Yes - partial
1D47 27.772' 5.070' PA047 astreoides encrusting 4.5 2.5 - seawall colony
N18° W66°
1D48 27.772 5.070' AG048 Agaricia sp. | encrusting 7 6 - seawall No
N18° W66°
1D49 27.772' 5.070' AG049 Agariciasp. | encrusting 6 4 - seawall No
N18° W66° Porites Yes - partial
1D50 27.772' 5.071' PA050 astreoides encrusting 16.5 10 - seawall colony
N18° W66° Porites Yes - entire
1D51 27.774 5.074' PA051 astreoides encrusting 5 4 - seawall colony
N18° W66° Siderastrea
1D52 27.774 5.074' SR052 radians encrusting 4 3.5 - seawall No
N18° W66° Siderastrea
1D53 27.775' 5.074' SR053 radians encrusting 45 3 - seawall No
N18° W66° Porites Yes - partial
1D54 27.782' 5.062' PAQ055 astreoides encrusting 5 4 - seawall colony
N18° W66° Porites Yes - partial
1D70 27.759' 5.063' PP070 porites branching 4 2 2 large boulder colony
N18° W66° Diploria Yes - entire
ID71 27.758' 5.060' DCO071 clivosa encrusting 8 7 - small rubble colony
N18° W66° Diploria Yes - entire
ID72 27.757" 5.061' DC072 clivosa encrusting 7.5 8 - small rubble colony
N18° W66° Diploria medium Yes - entire
1D73 27.758' 5.059' DS073 strigosa encrusting 8 8 - rubble colony
N18° W66° Porites medium Yes - partial
1D74 27.758' 5.057' PAQ74 astreoides encrusting 5 45 - rubble colony
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Photo Colony Length | Width | Height Relocation
Map_ID Latitude Longitude Name Species Type (in) (in) (in) Attachment Possible
N18° W66° Diploria Yes - partial
ID75 27.757 5.055' DS075 strigosa encrusting 5.5 45 - small rubble colony
N18° W66° Porites medium Yes - partial
ID76 27.758' 5.053' PAQ76 astreoides encrusting 5 4 boulder colony
N18° W66° Porites medium Yes - partial
1D77 27.757 5.053' PP0O77 porites branching 6 3 15 boulder colony
N18° W66° Porites Yes - partial
1D78 27.757 5.053' PP078 porites branching 5 3 2 large boulder colony
N18° W66° Diploria Yes - partial
1D79 27.755' 5.052' DC079(1) clivosa encrusting 10 8 large boulder colony
N18° W66° Diploria Yes - partial
1D80 27.755' 5.052' DCO079(2) clivosa encrusting 8 6.5 large boulder colony
N18° W66° Porites Yes - partial
1D82 27.757 5.054' PA081 astreoides encrusting 45 3 seawall colony
N18° W66° Diploria
1D84 27.755' 5.053' DC083 clivosa encrusting 75 55 large boulder No
N18° W66° Porites Yes - partial
1D85 27.755' 5.051' PA084 astreoides encrusting 4 2.5 boulder colony
N18° W66° Porites Yes - partial
1D87 27.754' 5.047' PA086 astreoides encrusting 7.5 35 large boulder colony
N18° W66° Diploria Yes - partial
1D88 27.781' 5.059' DS090 strigosa encrusting 6.5 5 benthos colony
N18° W66° Porites Yes - partial
1D89 27.782' 5.059' PA091 astreoides encrusting 7 7 - boulder colony
N18° W66° Porites Yes - partial
1D90 27.781' 5.061' PA092 astreoides encrusting 7.5 7 - seawall colony
N18° W66° Agaricia
1D91 27.782' 5.062' AG093 humilis encrusting 4 4 - seawall No
N18° W66° Gorgonia medium Yes - partial
1D92 27.753' 5.041' VT094 ventalina N/A 4 12 boulder colony
Notes:

PP078 and PPO77 mapped as same point
DCO079(11 and DC079(2) mapped as same point

4.1.2 Avoidance and Minimization of Impacts

Various options were evaluated in a best effort to avoid/minimize impacts to corals from the
proposed project. Impacts to corals will be minimized by selecting an appropriate location for
the temporary access road and by relocating corals from the project impact area.

The October 2010 benthic survey revealed a very low mean total coral cover (1.13% +/- 0.79%)
consisting of only two species, Siderastrea radians and Favia fragum in the area south of the
Fort bridge and west of the relic caisson structure. All the colonies in this area are <4.0 inches in
diameter. Thus, this area was selected for installation of the temporary access road. Figure 5
shows the proposed location for the temporary access road.

To minimize impacts to coral, 31 coral colonies suitable for relocation will be relocated (fully or
partially) from the area of construction. Two potential best management practice strategies were
evaluated for the proposed coral relocation: 1) relocate removed corals to an adjacent suitable
recipient site and/or 2) cache removed corals on-site during construction and subsequent
reattachment within the project footprint post-construction. Both options would require
preconstruction coordination with the selected contractor and relocation activities will be
dependent upon the final construction methodologies implemented for this project. Due to the
24-month period of performance, the caching option was eliminated from further consideration.
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If the construction schedule allows, transplantation should avoid the warmer months of the year
to potentially increase survivorship of the transplanted corals.

Loggerhead (Caretta caretta) and hawksbill (Eretmochelys imbricate) are considered
endangered species and are known to occur within the project area utilizing seagrass beds for
foraging habitat. In addition, according to communications with NMFS, these turtles are known
to nest on the beach adjacent to the Condado Plaza Hotel. In order to avoid impacts to these
protected species during coral relocation operations, the NOAA Fisheries Service Vessel Strike
Avoidance Measures and Reporting for Mariners will be implemented and adhered to during all
in-water motorized vessel use. These avoidance measures include, but are not limited to:

1. Vessel operators and crews should maintain a vigilant watch for sea turtles to avoid
striking sighted protected species.

2. When sea turtles are sighted, attempt to maintain a distance of 50 yards or greater
between the animal and the vessel whenever possible.

3. Turtles may surface in unpredictable locations. When an animal is sighted in the
vessel’s path or in close proximity to a moving vessel and when safety permits, reduce
speed and shift the engine to neutral. Do not engage the engines until the animals are
clear of the area.

4.1.3 Relocation

The mitigation plan was developed using relocation protocols having the highest potential for
success. An appropriate relocation protocol will provide reduced stress on the coral during the
relocation process. The success rate of coral transplanting projects and methods used previously
within the Caribbean was assessed in the Final Report - Investigations of Mitigation for Coral
Reef Impacts in the U.S. Atlantic: South Florida and the Caribbean as being 80 to 90%.

4.1.4 Recipient Site

For the purposes of the coral relocation effort, those coral colonies within the project impact area
will be relocated to a recipient site location. Potential recipient sites were evaluated at the time
of the October 2010 benthic survey effort. In an effort to identify an appropriate recipient site,
project biologists evaluated this entire area, including the areas south of the breakwater, as well
as the artificial reef modules (associated with the Condado Lagoon Taino Reef Trail Project)
located within this area.

The area east and southeast of the inlet contains a swimming beach (Playita del Condado),
protected on the north side by a breakwater. Image 16 shows the proposed recipient site, which
is located across the inlet, south of the breakwater. The recipient site contained the same coral
species and composition as the project site. In addition, the proposed recipient site exhibited
similar site characteristics to the project site, including depths and high wave energy. The high
wave energy at the proposed recipient site, much like at the impact site, reduces the potential for
sedimentation.

The other portions of the assessed area highlighted in Image 16, were excluded from further
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discussions and removed from being classified as potential recipient sites due to the substantially
different characteristics from the project site. The area east of the recipient site and south of the
breakwater experienced wave energy that differed from the project site and contained lower
densities of corals, possibly due to increased sedimentation in these areas. The artificial reef
modules associated with the Condado Lagoon Taino Reef Trail Project are located south of the
breakwater, in calmer waters with greater depths than the project site. Several of the artificial
reef modules contained small coral recruits; however, heavy sedimentation was visible on the
modules. The differences in depth, wave action, and sedimentation from the project site indicate
that the reef modules are not an ideal recipient site location. The recipient site is described
geographically by the following approximate coordinates

Southeast Corner: N18° 27.708'/ W66° 4.976'
Northeast Corner: N18° 27.718'/ W66° 4.976'
Southwest Corner N18° 27.708'/ W66° 4.992'
Northwest Corner: N18° 27.718'/ W66° 4.992'

Image 16. Approximate location of the proposed coral recipient sitt MAKE SURE MAP PRINTS RECIPIENT
SITE

4.1.5 *“Best Effort” Removal Proposed at NE Corner of Fort

High coral densities (42.78% +/- 4.13%) were documented along the northern wall of the Fort
(on the Fort structure and on the hardbottom in this area). Coral cover was the highest at the
very northeastern corner and declined towards the west. Six species of coral were documented
within this area: Porites astreoides, Porites porites, Agaricia humilis, Siderastrea radians,
Diploria strigosa, and Favia fragum. The coral community consists of multiple, smaller
encrusting and plate corals, rather than distinct colonies. Thus, a complete removal of all coral
colonies (and subsequent relocation) would not be possible in this area, which is also subject to
substantial wave energy. A “best effort” will be employed to minimize impacts to corals in this
area, which will consist of the removal of coral colonies that have the highest likelihood of
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remaining intact during removal and that are apparently healthy (free of obvious disease). This
“best effort” will include the time required to remove, transplant and map these corals within the
recipient site once transplanted. The removal and transplanting of these corals will follow the
guidelines established in Section 4.1.6. No additional mitigation beyond the “best effort” will be
conducted for this area of the project site.

4.1.6 Removal and Attachment Methodologies

The protocols described in this section have been developed by individuals from the Florida
Keys National Marine Sanctuary. These protocols are designed to reduce stress on the coral
animal and to increase the success (coral survivorship) or the relocation project.

Several of the corals that will be impacted at the project site are attached to moveable rocks or
small boulders (Table 3). In these instances, the entire rock/boulder will be transported to the
recipient site. The stones or boulders containing the attached coral that are able to be relocated,
will be cemented to the substrate at the recipient site. Care will be taken to avoid touching the
coral colony during transport. In order to reduce stress to the coral from transport and to increase
the likelihood of success, the coral colonies should remain submerged in seawater within their
transport container and the seawater should be routinely changed to avoid prolonged exposure to
increased temperatures. Corals should not be stored overnight in transport containers and those
corals removed from the project site should be reattached at the recipient site on the same day.

For those corals requiring removal/detachment (those attached to the Fort structure and those
attached to boulders that are too large for transport), the following protocol has been developed
as a guideline to decrease coral stress. It is recommended that two teams are utilized during the
relocation process: one team responsible for removing corals and a second team mobilized and
prepared for reattachment activities (reattachment to be completed same day). Corals should not
be stored overnight in transport containers. The following protocol/guidelines should be
followed during the removal process.

e Recommended Tools:
O rubber gloves
putty knife
chipping hammer
other thin bladed tools with beveled edges
baskets or buckets
chisels with thin blades
o0 underwater paper to record and track coral movements
Clear all encrusting organisms from the edges of the corals.
Prevent damage to the edges of corals.
When possible, remove the coral colony in whole condition.
When removal of the entire colony is not possible, a partial removal of the colony will be
applied to maintain the phenotypic genetic composition of corals from the project site.
e Notes should be made regarding orientation of the coral in its natural setting to mimic
that position at recipient site.
e Place corals upright in transport containers.
e Avoid touching coral tissue.

O O0OO0OO0Oo
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Once the specific reattachment locations within the recipient site have been identified, the
following protocol/guidelines should be followed during the reattachment process:

e Similar species of corals should be clustered in close proximity in order to facilitate the
monitoring program and for easier differentiation between transplanted corals and corals
that currently exist at the recipient site.

e Prepare the reattachment surface with a wire brush, removing biota and any sediment
exposing rock substrate. Attention should be made to avoid contacting existing corals
with wire brush.

e Drive masonry nails into the substrate at the site where the cement will be placed. Larger
corals will require additional nails.

e For reattachment, use Portland Type Il cement with molding plaster added, as necessary,

to accelerate hardening of cement.

Place cement over the masonry nails.

Place detached coral on cement.

Permanent markers will be installed to assist with future identification requirements.

Minimize exposure of coral skeleton by placing cement in voids or along dead coral

edges.

Once all of the transplantation activities have been completed, a detailed effort should be
undertaken to map the transplanted colonies. A map of all reattached corals will be developed
and submitted as part of the baseline monitoring package. This map product must be geo-
referenced using high accuracy GPS technology, show locations and depths of corals, and should
be created immediately upon completion of the transplantation project, while coral transplants
are still easily identifiable. A reference photograph of each relocated coral will be taken with a
scaled reference item in the image, and all relocated corals will be identified by species.
Transplanted corals will be identified using individually numbered identification tags containing
a unique ID code. Geo-referencing may be accomplished either by 1) geo-referencing each
individual coral location or 2) referencing a central marker or staked GPS position, relative to
which all corals are mapped. Still photography will be used to document transplantation
activities.

4.2 Seagrasses

The seagrass bed within the project area and vicinity was delineated during the October 2010
benthic survey. A seagrass bed is located south of the Fort, extending from just east of the rip-
rap shoreline towards the inlet (Figure 8). This bed was present within the sandy substrate
located south of the rubble/revetment areas found adjacent to the Fort. The bed was comprised
of a multispecies assemblage including Thalassia testudinum (turtle grass), Halodule beaudetteli
(shoal grass), and Halophila decipiens (paddle grass).

The proposed installation of scour apron and the limited revetment will have no direct impacts
on seagrasses. It is important to note that in Figure 8, which shows the seagrass quadrats and the
edge of bed, one of the quadrats is located outside of the seagrass edge of bed. This graphic
depiction presents a potential for direct impacts to occur to seagrass habitat. The location of the
seagrass quadrat outside of the delineated bed is likely a result of the accuracy differences
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between the Garmin handheld unit (Garmin GPSMAP 60Csx) used to map the quadrat locations
and the increased accuracy of the Trimble Geo-XT handheld DGPS unit used to map the edge of
the seagrass bed. To avoid and minimize impacts to seagrass beds, the USACE will ensure that
the proposed revetment is not placed in seagrass habitat. For planning purposes and to develop
the proposed mitigation plan, emphasis is being placed on the edge of bed line as the more
accurate estimation of seagrass occurrence.

The exact construction methodologies that will be used for the project are currently under
development. Thus, detailed information relating to temporary construction impacts on the
delineated seagrass habitat is not available. The USACE has committed to continued
coordination with regard to finalizing the construction methodology and the potential use of
barges. The USACE has committed to install the revetment in-between the seagrass edge of bed
and the wall of the Fort. On-site monitoring during construction and contractor oversight will be
conducted to ensure there will be no permanent impacts to seagrasses from the proposed
construction. Prior to construction, the contractor will submit a precise Seagrass Avoidance
Plan. The seagrass avoidance plan may include such commitments as:

e Placement of surface buoys along the seagrass edge of bed with the intent of assisting the
contractor during installation

e Conduct an updated seagrass edge of bed mapping effort

e Regrading of any depressions created from barge anchoring or spudding (with detailed
regrading methodologies to be supplied by the contractor)

e Conduct seagrass surveys during construction to identify any issues that arise during the
process

e Conduct post-construction survey to identify any impacts that occur during construction

e Establishment of a reference control site away from, but in close proximity to, the
construction site, in order to compare and contrast changes in seagrass community
structure in the project area

4.3 Water Quality

Sediment from uncontrolled water runoff from upland sources have a negative impact on corals
by smothering coral colonies, as well as reducing light penetration (i.e. turbidity) required for
coral growth. Heavy sedimentation reduces coral recruitment and calcification. Increased
sedimentation is one of the many anthropogenic sources contributing to overall net loss of coral
habitat throughout the Caribbean. In order to mitigate the impacts from turbidity and
sedimentation, the following protocols will be adhered to prior to and during construction to
avoid/minimize impacts to the surrounding coral and seagrass communities:

¢ In the vicinity of the upland construction staging area, sediment control devices or traps
will be installed around the perimeter of all storm water drains. These methods are
intended to reduce and eliminate direct discharge of sediments into the adjacent marine
system. The sediment devices will be routinely changed to maintain functionality for the
life of the project. All accumulated sediments will be properly removed and disposed of
to avoid entry into the marine system.

e All revetment rock boulders will be washed off-site of any fine sediments prior to
installation.
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Turbidity curtains will be deployed and properly maintained during construction. The
contractor will commit to identifying the proper turbidity curtains for installation prior to
construction, including the proper anchoring system. Both depth and wave energy should
be considered in selecting the proper sediment entrapment system.

Turbidity should be contained within the project area.

If turbidity levels in excess of background conditions are identified, construction work
should cease until a remedy can be implemented.

Further coordination on the specific type and use of turbidity curtains will be conducted
with the construction contractor. Prior to the commencement of construction, the
contractor will submit for review and approval a detailed Water Quality Monitoring Plan.
This plan will be based on specific site conditions and the USACE guidelines established
in the Turbidity and Disposal Monitoring Specifications for this project. The Water
Quality Monitoring Plan will also address the in-situ turbidity monitoring protocols to be
implemented during construction that will establish sampling locations, frequency and
remedies during construction if turbidity levels increase beyond agreed upon thresholds.
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50 TRANSPLANTATION MONITORING

Monitoring of the transplanted corals over time is an essential component of the relocation effort,
providing an assessment of the viability and success of the project. Monitoring should include
underwater assessments of the transplanted corals conducted by experienced project biologists.
To assess the success of the transplanted corals, a statistically significant number of reference
control corals located in the vicinity of the transplanted colonies will be used for comparison.
Data on the reference corals will be compared to the transplanted corals to detect differences in
coral health and to track potential influential factors causing degradation to transplanted corals.

5.1 Transplantation Success Criteria

To determine an appropriate target for transplanted coral survivorship, peer-reviewed
transplantation studies for coral transplantation projects (Kilbane et al., 2008; Thornton et. al,
2000) were reviewed. This review resulted in a suggested transplanted coral survivorship target
of 80%.

5.2 Monitoring Plan

The transplanted corals will be monitored over time to assess the success of the transplanting
effort. Once the corals have been relocated and attached at the recipient site, the locations of the
transplanted colonies will be documented. Geo-referencing of the transplanted colony locations
may be accomplished by either 1) mapping the location of each individual coral transplant using
GPS or 2) mapping the location of each colony relative to a central marker/stake GPS position.
In addition, each transplanted colony will be photographed for future reference using a scaled
reference item within the image. For each coral transplant, the species, depth, and unique
identification (ID) code for all relocated corals will be recorded.

A baseline (post-transplantation) monitoring report will be prepared that summarizes the
transplantation effort and documents the baseline conditions for future monitoring events. The
baseline report will include the following components:

The total number of coral colonies transplanted

An estimate of the area (cm?) of coral relocated

A map of the location of each transplanted coral

Information on each transplanted coral, including its coral ID code, depth of the
transplant site, issues or concerns encountered during relocation/reattachment

e A photograph of each relocated coral colony. The height and angle of each photograph
will be established. It is recommended that the photograph should be taken from directly
above the center of the coral and at sufficient distance to capture the entire coral and
utilizing as much of the field of view as possible. This may require the use of a close
up/wide angle lens.

Subsequent monitoring events of the transplanted corals will occur at 6 months, 12 months, and
24 months post-transplantation. The transplanted corals will be revisited and assessed for the
following information:

e Current condition of the structural attachment
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e Growth/recession of coral tissue

e Qualitative description of coral health (e.g., notations regarding pigment loss/bleaching,
disease, predation, bio-fouling by other organisms, growth of coral over the cement
attachment, growth of tissue over substrate, re-growth of tissue over previous lesions).

If during the monitoring period it is determined that natural events such as, but not limited to,
hurricanes, bleaching or elevated sea water surface temperatures could be occurring and
affecting the transplanted coral colonies success, additional post-transplantation monitoring
events could be performed. Recommendations from NMFS representative located in Puerto
Rico, as well as the available information at the NOAA's Coral Reef Watch (CRW) Satellite
Bleaching Alert (SBA) system (http://coralreefwatch-satops.noaa.gov/SBA.html) may be used to
determine if additional monitoring will be required. However, the NMFS shall provide the
USACE with written recommendations or an additional monitoring request in order for the
USACE or the IPRC to authorize its monitoring contractor to proceed with any additional
efforts. If is determined that natural events impacts affected the transplanted colonies success,
additional mitigation efforts will not be performed by either the USACE or the IPRC.

As part of the monitoring efforts a transect or quadrats will be established on the flat area
seaward of the Fort where no work is proposed. These monitoring areas shall be located within
the 2010 Benthic Resources Survey study limits and its final location will be agreed between the
USACE and NMFS prior the post-transplantation monitoring. The information gathered will be
used to determine if the conditions of the coral colonies present in this area have been impacted
as a result of the construction project.

Following each monitoring effort, the information will be compiled and presented into reports
summarizing the monitoring event. These reports will be provided to the NMFS and the
PRDNER. In addition, if any significant natural changes or any impacts to the recipient site are
observed during the monitoring efforts, NMFS and PRDNER staff will be immediately notified
and changes will be recorded and documented. As a construction contractor has not been
selected for the proposed project, the timing for project implementation and subsequent
monitoring cannot be determined at this time. The proposed monitoring intervals (6, 12, and 24
months) will begin immediately once coral transplantation activities are complete.

5.3 Contingency Plan

The USACE is committed to accomplishing this mitigation plan that offsets the functions and
values lost at the impact site. If the success criteria are not achieved within the specified time
frame, a meeting will be arranged with NMFS, PRDNER, and ICPR staff to determine the
necessary steps to achieve a successful mitigation project. If at the end of the monitoring period,
the agencies and the project’s local sponsor ICPR agree that the transplanted coral project is
trending toward success, the USACE will continue monitoring until the success criteria are
achieved. If the agencies determine that the mitigation is unlikely to achieve success, then the
USACE in coordination with the resource agencies will propose alternate mitigation measures.
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5.4 Educational Program

The USACE commits to collaborate and participate in meetings, conference calls and site visits,
to discuss with representatives of the hotels in the vicinity of the Condado Lagoon (in particular
the Caribe Hilton and Condado Plaza Hotels) the Fort San Geronimo Section 103 Project
purpose, objectives and mitigation plan. In a joint effort with the NMFS, the USACE will
provide the measures taken during the construction project to protect listed species that are likely
to occur in the project area and the importance of the mitigation project. As part of the
educational program, information could be provided to the hotels representatives on ways to
improve their practices to protect listed species and their habitats.
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Appendix B

Impact Coral Photo Log
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