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1.0 INTRODUCTION

The Puerto Rico Department of Transportation and Public Works, through its Highway and
Transportation Authority (PRHTA), is evaluating alternatives for extension of Highway PR-22
{PR-22). The build alternatives include construction of either a new controlled access toll road,
improvement of existing Highway PR-2 (PR-2), or a combination of both through the
Municipalities of Hatillo. Camuy, Quebradillas, Isabela, Aguadilla and Moca (Figure 1-1). The
proposed PR-22 extension project will provide a high vehicular capacity roadway for users and
will reduce travel time between municipalities along the northwest coast of Puerio Rico,

There are three build alternatives and one no-build altemative under study for the PR-22
extension:

o Allernative A Construction of a new ¢ross-country route extension of PR-22 (José de
Diego Highway) located south of PR-2 (Figure 1-2). Altemative A would begin about
T00 meters (2,300 feet) south of the existing PR-22 Hatillo Toll Plaza. It will end where
it joins existing PR-2, about 300 meters (985 feet) south of the existing interchange of
PR-2 and Highway PR-111 (PR-111). Three highway connectors are also included
Alternative A, connecting proposed PR-22 with existing PR-2. These are located at the
Camuy/Quebradillas municipality boundary, in the municipality of Isabela, and in the

municipality of Aguadilla.

+  Allemative B: The conversion of PR-2 to an expressway (Figure 1-3). Altlernative B will
begin at the mtersection of existing PR-22 and PR-2 1n the mumcipality of Hatillo and
end about 300 meters (983 feet) south of the imersection of PR-2 and PR-111 in
Aguadilla,

* Allemnative C: A combination of Aliernatives A and B (Figure 1-4). Altemative C would
begin about 700 meters (2,300 feet) south of the existing PR-22 Hatillo Toll Plaza. It will
end where it joins existing PR-2, about 300 meters {985 feet) south of the existing
interchange of PR-2 and PR-111. Ome highway connector is also included at the
Camuy/'Quebradillas municipality boundary.

+  Altemnative D No action (No-Build).

The purpose of this Biological Assessment (BA) is to evaluate the effects each alternative may
have on Federal and Commonwealth listed species and their habitats, In addition, this BA
presents conservation measures and construction gindelmes that will be used to off-set potential
effects to listed species. This BA was conducted as part of the Section 7 Consultation Process of
the Federal Endangered Species Act of 1973, as amended.
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1.1  Description of Alternatives

1.1.1 Alternative A (Preferred Alternative)

Alternative A proposes the construction of a new east-west expressway with a minimum of two
lanes i ¢ach direction, ¢xtenior and mtérior shoulders, and a median with the provision for
possible future internal expansion of one additional lane in each direction. This alternative is an
extension of the existing José de Diego Expressway (PR-22) through the rural areas of Hatillo,
Camuy, Quebradillas, Isabela, Moca, and Aguadilla municipalities. The proposed alignment 1s
located south of existing PR-2, with the exception of the final segment (in Aguadilla) which is
located west of PR-2. There are three highway connectors from the proposed Alternative A
comidor to existing PR-2. One occurs in Isabela near station 272+00, a second in Quebradillas
approximately at station 150+00, and the last in Aguoadilla near station 365+00. The
approxmmate length of Allemative A 15 46 Kilometers (28.6 miles) and the nght-of-way's
minimum width is 90 meters (295 feet). or 45 meters (148 feet) from each side of the centerline.
Including the three connectors, the total area of the Alternative A right-of way is 451 hectares
(1,113 acres).

Alternative A was proposed by the PRHTA as the preferred alternative afler review of the
community and ¢conomic¢ impacts associated with each action alternative.  Alternative A would
require right-of-way acquisition and construction of a new roadway. [t would divide, relocate, or
lead to the acquisition of dairy and agricultural farms located in the path of the right-of-way
commidor. Alternative A will improve the road system to allow transport of goods and services
and connect the island’s northwest area municipalities with the metropolitan region of San Juan.
Alternative A would also allow for two major routes (the proposed corridor and existing PR-2) to
traverse northwestern Puerto Rico, resulting in redistributed traffic and an altemate route when
future road or bridge repairs are required.

I.1.2 ALTERNATIVE B

Existing PR-2 is the principal highway from Hatillo to Aguadilla. Currently, PR-2 lacks
controlled access and has numerous intersections both with and without traffic lighis.
Alternative B consists of converting PR-2 to a limited access expressway. The conversion would
provide the number of lanes necessary to maintain acceptable operational conditions (i.e., a
minimum level of service C) along the expressway with fully controlled access. One- and two-
way marginal streets would be provided to direct and move traffic at new overpasses. The
approximate length of Alternate B is 47 kilometers (29.2 miles) with a minimum right-of-way
width of 90 meters (295 feet), or 45 meters (148 Feet) from each side of the centerline, The total
area of the Altemative B right-of-way is 443 hectares (1,093 acres).

L1.3  ALTERNATIVEC

Alternative C consists of a combination of Alternative A and a segment of existing PR-2 within
Alternative B, Segments of Altemative A included within Altemative C are; (1) from Hatillo to
[sabela, and (2) that portion within the mumecipality of Aguadilla. These two segments would



consist of a tolled expressway, a mimmum of two lanes and exterior shoulders in each direction,
and a median with provision for future interior lane and shoulder expansion.

The segment of ¢xistmg PR-2 witlun Altemative C 15 that portion from the western half of the
municipality of Isabela through the east side of the municipality of Aguadilla. This segment
would consist of a non-tolled expressway, two or three lanes in each direction with exterior
shoulders, one- or two-way marginal streets. and median barriers,

The approxmate length of Altemative C 15 48 kKilometers (29,8 nules), with a mmimum nght-of-
way width of 20 meters (295 feet), or 45 meters (148 feet) from each side of the centerline. The
total area of the Alternative C right-of-way is 446 hectares (1,102 acres).

1.1.4  ALTERNATIVE I} (NOACTION ALTERNATIVE)

Alternative I is the “No Action” altemative. With this alternative the existing PR-2 would
continue to be the principal roadway connecting the six contiguous municipalities from Hatillo to
Apuadilla in the northwestern region of Puerto Rico. PR-2 would continue 1o undergo routine
roadway maintenance and minor improvements. It would remain a multiple lane highway with
over 30 signalized intersections and no access control where operational conditions have a high
potential for overuse as development in the area continues and the residential population grows.



2.0 METHODOLOGY

2.1 Study Corridors

For this BA, a study area (study corridor) was established for each of the three build alternatives
a5 described below.

Alternative 4 Study Corridor — Altemative A consists of a new alignment and the final design
has not been determined, therefore, its study area consisis of a one-kilometer-wide corridor

centered along the proposed roadway ahgnment,

Alternative B Study Corridor — Alternative B consists of converting existing PR-2 to a limited
access expressway. Because this alternative would follow the existing highway, its study area
consisis of a 250-meter wide corridor centered along existing PR-2.

Aliernative C Study Corridor — Alternative C consists of a combination of Alternatives A and a
segment of existing PR-2, therefore, its study corridor is a combination of the study corridors for
Alternatives A and B (i.¢., one-kilometer wide along the Allemative A segments and 250 meters
wide along the Alternative B segment).

Lengths and areas of the study comidors for each of the three build altermatives are provided n
Table 2-1 below,

Table 2-1
Alternative Study Corridor Length and Area
Study Length Area
Corridor Kilometers Miles Hectares Acres
A 4.0 28.6 4.689.9 11.588.8
B 47.0 29.2 1,221.7 30189
C 48.0 29.8 3.886.2 9.602.6

Each altermative study corndor 1s shown on Figures 1-2 through 1-4, for Allernatives A through
. respectively,

2.2  Agency Coordination

Prior 1o performing field reviews, letters were sent to the USFWS and the DNER requesting
information on occurrences of listed species in the vicinity of the project study corridors, Copies
of agency comespondence are provided in Appendix A, In two letters dated June 28, 2001 and
July 25, 2003, the USFWS responded with a listing of threatened and endangered species
potentially occurring in the vicinity of the project study comridors, The USFWS also provided
suggestions for construction guidelines during construction of the project. The DNER responded
with two letters (October 18, 2001 and November 15, 2004), pointing out the potential for
environmental impacts associated with the proposed action,



On August 28, 2003, an inter-agency presentation and discussion was conducted for public
agencies and municipalities. The USFWS requested that a BA be completed. as the proposed
project altlematives are all considered major construction activities. Subsequent meetings took
place for the purpose of information and discussion abowt the proposed action. These meelings
occurred on the following dates: public participation meetings on December 2, December 4,
December 9, and December 11, 2003; a presentation for interest groups on October 23, 2003;
and a meeting with interest groups on Apnl 16, 2004,

2.3 Preliminary Data Collection

Prior to ficld reviews, the following documents and information sources were reviewed as parl of
a preliminary assessment of land features, habitats and vegetative cover, and determine Federal
and DNER listed species potentially occurring within each alternative study corridor:

# LK. Geological Survey (USGE) 7.5 minute quadrangle maps: Aguadilla Quadrangle
(19607, Moca Quadrangle (1964), Quebradillas Quadrangle (1972), and Camuy
Quadrangle (1972, revised 1982},

* Color aerial photographs (scale 1:40,000), 2006,

e L5, Fish and Wildhife Service (USFWS), Threatened and Endangered Species System
(TESS), http://ecos fws. govitess public/StartTESS. do, June 20006; and

* Puerto Rico Department of Natural and Environmental Resources (DNER), Natural
Heritage Program Species Location Maps, 2002 [hereafter cited as (DNER 2002)].

2.4 Field Survey Methodologies

Between February 13, 2005 and July 8, 2006, biologists from Reforesta, Inc. conducted field
assessments of the three altemative study corridors to determine vegetation land coverhabitat
boundaries and to assess for the presence of Federal and Commonwealth listed species, A total
of 64 days were spent conducting surveys at seven locations within the Aliernative A and C
study corridors and along the entire length of the Altermative B study corridor (Figure 2-1). The
field surveys within the Alternative C study corridor included segments of each of the six field
study locations within Alternatives A and B. Detailed reporis of each of the field studies are
included in Appendix B,

The listed species surveys and wvegetation land coverhabiltat surveys were conducted
concurrently during the five field studies. Representative arcas of the vegetative habitats present
within the alternative siudy corridors were monitored for the occurrence of listed species. At
each location, transects three meters wide by 30 meters long were established and all woody
plants > 1 centimeter (0.4 inch) diameter at breast height (DBH) were wdentified.  Basal arca,
density, and height of all woody plants within each transect was also recorded. In addition to
inventorving plants along transects, the biologists walked the limestone hills (mogotes) found in
each study comdor and recorded all encountered plants (woody and herbaceous) to develop a
species list. Particular attention was given to forested areas and the Camuy and Guajataca River
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Gorges. IF any plant could not be identified in the field, a single specimen was collected For later
identification at the University of Puerto Rico Herbarium. If Federal or Commonwealth listed
species were found. concentrated species identification extending ouiside of the fransect area was

underaken. Additional methods of observation and the locations of ¢ach of the ficld survevs are
discussed below.

24.1  Alternative A and Alfernative C

Study Location 1: Hatillo-Camuy Area from Siaftion (M) + (M) to 75 + (M)

This study was conducted from station 00400 to 75+00 of the Altemative A and C study
corridors (Figure 2-2). All plant species occurring within 125 meters (410 feet) of both sides of
the proposed road’s centerline were recorded. The locations of Federal and Commonwealth
listed species were recorded uwsing GPS and marked on a USGS topographical map. The
presence of reptile and bird species was recorded during diurnal visual and acoustic censuses.
Divmal censuses were conducted between 0700 and 1630 hours. Eight and a half field days
were spent at this study location.

Study Locations 2a and 2b: Study Area foom Station 75400 to 1304000 (2a) and 215HM to

340--00 (2b)

This study was conducted from station 75+00 to 130+ in the mumicipality of Camuy (Study
2a) (Figure 2-3) and station 215+00 to 340400 in the municipalities of Isabela and Moca (Study
2b) (Figure 2-4). From station 75+00 to 130+00, all plant species occurring within 125 meters
{410 feet) of both sides of the centerline of Allernative A were recorded. From station 215+00 to
340400, all listed plant species occurring within 250 meters (820 feet) of both sides of the
Alternative A centerline were recorded. The presence of reptile and bird species found in this
study area was recorded during diurnal visual and acoustic censuses conducted between 0700
and 1630 hours.  Eleven field days were spent at these study locations.

Study Location 3: Guajataca Gorge Area from Stations 130500 to 215+00

This study was located between stations 130+00 and 215+00 of the Alternative A and C
corridors and included the Guajataca River Gorge (Figure 2-5). The Arca de Noe Zoo is located
within this segment. All plant species occurring within 230 meters (820 feet) of both sides of the
proposed road’s centerline were recorded. The locations of Federal and Commonwealth listed
species were recorded using GPS and marked on a USGS topographical map. The presence of
reptile and bird species found in this study area was recorded dunng diurnal visual and acoustic
censuses conducted between 0700 and 1630 hours. Twenty-two field days were spent at this
study location.

Study Locations 4a and 4b: _Hatillo to Aguadilla, Northwestern Puerio Rico

Studies for Federal and Commonwealth listed species were conducted in all forested mogotes
along the Alternative A and C study corridors. These surveys occurred between stations 340400
and 443400 in Aguadilla (Study 4a) (Figure 2-6) and stations 196400 to 212400 in Quebradillas
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(Study 4b) (Figure 2-5). Vegetative momtonng was conducted withm 2350 meters (820 feet) of
both sides of the proposed Altlemative A and C centerlines. The locations of Federal and
Commonwealth listed species were recorded using GPS and marked on a USGS topographical
map. The presence of reptile and bird species found m this study area was recorded dunng
diumal visual and acoustic censuses conducted between 0700 and 1630 hours. Nine and a half
field davs were spent al these study locations.

2.4.2  Alternative B and Alternative C

Study Location 5: PR-2 from Hatillo to Aguadilla

This study extended along the length of PR-2 from ifs intersection with PR-22 in Hatillo to
approximately 300 meters (985 feet) south of the intersection of PR-2 and PR-111 in Aguadilla
(see location of Allernative B on Figure 2-1). All plant species occurming within 50 meters {164
feet) of both sides of the existing road’s shoulders in developed and non-wooded areas were
recorded. In wooded arcas. plant species within 100 meters (328 feet) of the existing shoulder
were recorded. Locations of Federal and Commonwealth listed species were recorded using
GPS and marked on a USGE topographical map. The presence of reptile and bird species was
recorded by diumal and noctunal visual and acoustic census. Diumal censuses were conducted
between 0700 and 1300 hours and noctumnal census was conducted between 1330 and 0030
hours. In addition to the visual and acoustic census, nests, feathers. and feces were also used for
species identification. Thirteen field days were spent in this study area.

2.5 Habitats and Land Cover Classification

A project-specific habitat and land-cover classification svstem was developed by integrating
various habitat descriptions available within the scientific literature. The resulting classification
system included vegetative-based upland and wetland habitats. Al wetland and open-water
habitats were also classified using the USFWS s wetland classification (Cowardin <t al., 1979).

All habitat boundaries within each alternative study corridor were identified on color aerial
photographs and verified by field observation. The resulting habitat boundary information was
then entered into GIS format with an underlving aerial base. Results of the habitat and land
cover mapping effort are presented in the following section.



3.0 EXISTING ENVIRONMENTAL
_CONDITIONS

3.1 Habitats and Land Cover

Based on collected field data and in-house reviews of aerial photographs, ten upland, three
freshwater, and one estuarine habitat were found within the three alternative study corridors.
General descriptions of these habitats are provided in the following subsections. The ten upland
habitatland cover types are Secondary Limestone Forest, Riparian Forest, Lowland Albizia
Forest, Scrub Forest, Delonix Forest, Lencaena Forest, Herbaceous Vegelation, Pasture Land,
Crop Land, and Developed Land. The three freshwater commumties mclude Herbaceous
Wetlands, Reservoirs, and Rivers and Streams. The one estuarine habitat is Coastal Forested
Wetlands. Table 3-1 presents the area of each habitat tvpe and land cover found in the
altermative study comdors, The following figures, located in Appendix C, show the habitats and
land cover mapped within each study corridor:

» Alternative Study Comidor A: Figures 3-Al through 3-Al4,
«  Alternative Study Cormridor B: Figures 3-B1 through 3-B15,
o  Alternative Study Corridor C: Figures 3-C1 through 3-C14.



Table 3-1
Habitats and Vegetative Cover within the Alternative Study Corridors

Alternative A Aliernative B Aliermative C

Habitat/Vegetative Percent Percent Pereem

Cover Types Heclares | Acres of | Hectares | Acres of Hectares | Acres aof

Taial Tatal Todal

Upland
mﬂ""m L0522 | 25900 | 224 | 1268 | 333 | 104 | 9948 | 24581 | 256
Riparian Forest 221 547 05 0.0 0.0 0.0 221 547 0.6
powtund Albizia sg | 144| 0l 0.0 0.0 0. 58 14.4 0.1
Serul Forest 017 | 4985 | 43 6756 167.1 5.5 1432 3539 17
Delomix Forest 0.0 00| 00 10.7 26.5 0.9 0.0 0.0 0.0
Luccacna Forest 0.0 00| 00 a7 117 0.4 0.0 0.0 0.0
!}m 151 373 | 03 5.2 129 0.4 1.4 28.1 0.3
Prazaiuare: Land 21359 | 53707 455 2520 aiT6 2. 1,634.4 4,038 6 421
Crop Land s&1| 1436 | 12 297 735 2.4 68.0 168.0 1.8
Developed Land LOTEE | 26656 | 230 | 7059 | 17442 | 578 | ®9le | 22031 | 229
Srabrranal L5597 | 112807 | 974 1286 | 29558 ] 3713 LEFLA o
Freshwater Wetlands and Open Water
Herbacecus Wetland 1009 | 2715| 23 87 214 0.7 1098 271 4 15
Reservoirs 6.1 150 | 01 0.0 0.0 0.0 0.0 0.0 0.0
Rivers and Stocams T 05| 01 13 31 0.1 5.0 123 0.1
Srabrraral I3z 2974 26 fog 240 s I148 2837 re
Estuarine Weiland
mmm 00 00| oo 30 75 0.2 0.0 0.0 0.0
Total: 46000 | 115888 | 1oae | 12207 | nemse | ieao | sz | seocs | Iowo




3.1.1 Upland Commaunities

Secondary Limestone Forest

Secondary Limestone Forest 15 tharty- 1o fiftv-vear-old forest occurnng i himestone hills, Thas
habitat type encompasses broader categonizations of vegetative cover typically reported in the
literature, including evergreen. semi-evergreen, and dry forest types. The tree canopy is usually
closed and averages aboutl four meters (13 feet) i haight.  Liméstone rock 15 ¢xposed on
outcroppings or vertical walls. Common tree species found in Secondary Limestone Forest are
ronwood (Krugiodendron fervenm), pigeon-plum {Coceoloba diversifolia), and black cherry
(Eupenia moniicola), The understory 15 composed of tree seedlings and herbaceous plants such
as Anthurivm crenatum and Scleria lithosperma.

The Alternative A project study commidor contains 1.052.2 hectares (2,.599.9 acres) of Secondary
Limestone Forest. The largest areas of Secondary Limestone Forest in the Altemative A study
corridor surround the Camuy River Gorge, Guajataca River Gorge, and the hills east of the city
of Aguadilla. Smaller areas of Secondary Limestone Forest are scattered throughout the
Alternative A study corridor.

The Alternative B study corridor contains 126.8 hectares (313.3 acres) of Secondary Limestone
Forest, most of which is located along the western-most segment of the alignment.

The Alernative C study corridor contains 994.8 hectares (2.45%.1 acres) of Secondary Limestone
Forest. The largest portions of Secondary Limestone Forest in the Altemative C study corridor
suroumd the Camuy River Gorge, Guajataca River Gorge, and the hills east of the city of
Aguadilla. Other smaller areas of Secondary Limestone Forest are scattered throughout the
Alternative C study corridor.

Riparian Forest

Riparian Forest is forest located adjacent to streams and rivers and are usually dominated by
non-native shade or fruit trees such as the African tulip tree (Spathodea campanulata), breadfiruit
{(Artecarpus altilis), and Indian almond (Terminalia catappa). Canopies may reach to 10-13
meters (32.8-46.7 feet) in height.

The Alternative A study comidor contans 22,1 hectares (34,7 acres) of Rapanan Forest, all of
which is located adjacent to the Camuy and Guajataca Rivers.

The Alternative B study cormdor does not contam any habitat classified as Ripanan Forest.
The Alternative C study corridor contains 22,1 hectares (34,7 acres) of Riparian Forest. The

Ripanan Forest m the Altemative C study comidor 15 found on the edges of the Camuy and
{(iuajataca Rivers.
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Lowhand Albizia Forest

Lowland Albizia Forest is a forested community dominated by the exotic tree species tall Albizia
(Albizia procera).

The Alternative A study corndor comtains 3.8 hectares (14.4 acres) of Lowland Albizia Forest,
all of which occurs southeast of the intersection of existing PR-2 and PR-111 near the western
terminus of the corridor.

The Alternative B study corridor does not contain any Lowland Albizia Forest.

The Alternative C study corridor contains 5.8 hectanes (14,4 acres) of Lowland Albizia Forest,
all of which occurs southeast of the intersection of existing PR-2 and PR-111 near the western
terminus of the corridor.

Scrub Forest

Scrub Forest is typically disturbed areas that are reverting back 1o forest by natural succession.
However, mogotes with shallow soils are also known to naturally exhibit this type of vegetative
cover., Ground cover ranges from 75 to 100 percent of the area depending on the amount of
disturbance. Woody species average 2-2.5 meters (6.6-8.2 feet) in height and vines are
abundant. Dominant species occurring in this habitat type are Croton spp., Handia aculeata,
Leicaena lencocephala, Tecoma stans, and Tabebuia heterophylia.

The Alternative A study corridor contains 201.7 hectares (498.5 acres) of Scrub Forest. The
Scrub Forest in Altemative A is found in small areas scattered throughout the study comdor,
with the exception of the areas directly surrounding the Camuy and Guajataca River gorges and
east of the city of Aguadilla.

The Alternative B study corridor contains 67.6 hectares {167.1 acres) of Scrub Forest, most of
which occurs in scattered patches throughout the eastern and middle portions of the alignment.

The Alternative C study corridor contains 143.2 hectares (353.9 acres) of Scrub Forest. The
Scrub Forest in Alternative C is found in small areas scattered throughout the study corndor,
with the exception of the areas directly surrounding the Camuy and Guajataca River gorges and
east of the city of Aguadilla.

Delonix Forest

Delomix Forest consists of stands of trees dominated by the exotic tree species royal poinciana
{Delonix regia). This habitat type usually occurs along roadsides.

The Alternative A and C study comidors do not contain this type of habitat,
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The Allernative B study comndor contams 10,7 heclares {26.5 acres) of Delomx Forest, The only
areas of Delonix Forest in the Alternative B study comidor are found east of the Guajataca River
near the town of Quebradillas.

Lencaena Forest

Leucacna Forest consists of recently abandoned road cuts or abandoned agricultural areas where
the lead tree (Leucaena lencocephala) grows rapidly inte mono-specific stands. Tree densities
are lhigh and canopies range from 2.5-5 meters (£.2-16.4 feet).

Mo Leucaena Forest is foumd within the Altemative A and C study corridors.

The Altemative B study comdor contains 4.7 hectares (11.7 acres) of Leucaena Forest, all of
which occurs alongside existing PR-2 near the Camuy River crossing.

Herbaceous Vegetation

Herbaceous Vegetation is abandened Pasture Land or deforested stréam banks dominated by the
following grasses: Penniseium purpureum, Saccharum spontanewm, Gynerium sagiftatum, or
Panicurn maximmme.

The Alternative A study corridor contains 15.1 hectares (37.3 acres) of Herbaceous Vegetation,
most of which is located along the Camuy River and in an abandoned pasture near Station
310400,

The Altemative B study comdor contains 5.2 hectares (12.9 acres) of Herbaceous Vegetation,
most of which is located along existing PR-2 east of Aguadilla.

The Altemative C study corridor contains 11,4 hectares (28,1 acres) of Herbaceous Vegetation,
most of which is located along the Camuy River.

Pasture Land

Pasture Land is land actively used for cattle ranching. Dominant vegetation found in this habitat
type is pangola grass (Digitaria decumbens) and guinea grass (Panicum maximum). Individual
pastures commonly are separated by fence rows comtaining Gliricidia sepium, Casearia
guwianensis, and Citharexyium fruticosam,

Pasture Land is the most commonly occurring habitat type within the Alternative A and C study
comdors. The Altemative A study comdor contains 2.135.9 hectares (5,277.7 acres) of Pasture
Land. The Pasture Land in Altemnative A is found throughout the study corridor, with the
exception of the areas directly surrounding the Camuy and Guajataca River gorges and east of
the city of Aguadilla,
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The Altemative B study comdor contmns 258.0 hectares (637.6 acres) of Pasture Land scattered
throughout the study comidor except for that portion of the study corridor adjacent to the city of
Aquadilla.

The Alternative C study corridor contains 1.634.4 hectares (4,038.6 acres) of Pasture Land. The
Pasture Land m Alternative C g found throughout the study cormidor, with the exception of the
areas directly surrounding the Camuy and Guajataca Fiver gorges and ecast of the city of
Aguadilla.

Crop Land

Crop Land 15 cultivated land used tor growing specific crops used for consumption and goods.
The most common crops in northwest Puerto Rico are plantains, tubers, and seed production.

The Altemative A study corndor contans 58.1 hectares (143.0 acres) of Crop Land., most of
which is found south of Mora Ward in the westemn section of the municipality of Isabela and in
the south-central portion of the municipality of Aquadilla.

The Alternative B study corridor contains 29.7 hectares (73.5 acres) of Crop Land, all of which
15 located in the relatively flat area west of Mora Ward in the westem section of the municipality
of Isabela.

The Alternative C study corridor contains 68.0 hectares (168.0 acres) of Crop Land. The Crop
Land in the Alternative C study corridor is found in the south-central portion of the municipality
of Aguadilla and in the western section of the municipality of Isabela.

Developed Land

Developed Land consists of arcas of mtensive use with much of the land occupied by man-made
structures such as roads. housing, rural dwellings, industrial, and commercial areas. Natural
vegelative cover in these areas is minimal and exotic ormamental vegetation may be common.

The Alternative A study corridor contains 1,078.8 hectares (2,665.6 acres) of Developed Land.
The Developed Land in Alternative A is found throughout the study corridor, with the exception
of the areas directly surrounding the Camuy and Guajataca River gorges and east of the city of
Aguadilla.

Developed Land is the most common land cover type within the Altemative B study corridor.
The Altemative B study corridor contains 705.9 hectares (1,744.2 acres) of Developed Land
throughout the length of the study comidor.,

The Alermnative C siudy corridor contains 891.6 hectares (2,203.1 acres) of Developed Land,
The Developed Land in Alternative © 15 found throughowt the study comdor, with the exception
of the areas directly surrounding the Camuy and Guajataca River gorges and east of the city of
Aguadilla,
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3.1.2 Freshhwater Commininities

Herbaceous Wetland
USFWS Classification: Palusirine, Emergent, Persistent, Seasonally or Permanently
Flooded (PEMI1C and PENM1H)

Herbaceous Wetland is seasonally or permanently flooded land dominated by herbaceous
vegetation. The most common herbaceous species include cattails (Typha domingensis), para
grass (Brachiaria purpurascens), and Venezuelan grass (Paspalum fasciculatiom).  Dasheen or
taro (Colocasia esculenia) is also commonly found. Scattered shrubs such as Adeschynomene
sensitive and Mimosa pigra may also oceur.

The Alternative A study corridor contains 109.9 hectares (271.5 acres) of Herbaceous Wetland,
most of which occurs at the westem terminus of the corridor south of the city of Aguadilla,

The Altemative B study corridor containg 8.7 hectares (21.4 acres) of Herbaceous Wetland,
almost all of which occurs at the western terminus of the corridor south of the city of Aguadilla.

The Alternative C study corridor contains 109.8 hectares (2714 acres) of Herbaceous Wetland,
most of which ocours at the westemn terminus of the cormidor south of the city of Aquadilla,

Reservoirs
USFWS Classification: Palustrine, Open Water/Unknown Bottom, Artificially Flooded
(PFOWK)

Reservoirs are artificial impoundments of water used for immigation, flood control, municipal and
rural water supplies, recreation or hydro-electric power generation.

The only reservoir within any of the three alternative study corridors is a 6.1 hectare {15.1 acre)
impoundment located within the Alternative A study corridor near Mora Ward,

Rivers and Streams
LUSFWS Classification: Riverine, Upper Perennial, Rock Bottom or Unconsolidated Bottom
{R3IRE and R3UB)

This habitat type includes rivers, creeks, canals and other linear water bodies.

The Alternative A study corridor contains 4.2 hectares (10.5 acres) of Rivers and Streams. The
Rivers and Streams in the Alternative A study comidor consists of the Camuy River, Guajataca
River, Quebrada La Sequna (ereek). and the Culebninas River.

The Altemnative B study comidor contains 1.3 hectares (3.2 acres) of Rivers and Streams, The
Rivers and Streams in the Alternative B study corridor are the Camuy River, Guajataca River,
Culebrinas River, and Principal Canal near Mora Ward in the western portion of the municipality
ol Isabela,
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The Alternative C study corridor contains 5.0 hectares (12.3 acres) of Rivers and Streams. The
Rivers and Streams in the Altemative C study comdor are the Camuy Fiver, Guajataca Faver,
Quebrada La Sequia (creek), Culebrinas River, and Principal Canal near Mora Ward in the
westemn portion of the mumicipality of Isabela,

3.1.3 Estuarine Communitics

Coastal Forested Wetlands
USFWS Classification: Estuarine, Intertidal, Forested, Broad-Leaved Evergreen (E2F0O3)

Coastal Forested Wetlands occur near the coast, contain salt or brackish water, and are
dominated by black mangrove (dvicennia germingns). while mangrove (Laguncularia
racemosa), red mangrove (Rhizophora mangle) and sea hibiscus (Hibiscus pernambucensis).

The Altemnative A and C study cornidors do not contain any Coastal Forested Wetlands.

The Altemative B study corridor contains 3.0 hectares (7.5 acres) of Coastal Forested Wetland
near the mouth of the Rio Guajataca. This wetland is a brackish system dominated by sea
hibiscus although white, black, and red mangroves are present at low densities (less than 10
percent cover).

3.2 Listed Species

Table 3-2 contains the Federal and Commonwealth listed plant and animal species which have a
potential to occur within the three project study corridors. The probability of occurrence within
the project study corridors is described as low, moderate, or high based on the habitat
requirements of each species and the documented cccurrence of the species within 1.6 kilometers
{one mile) of the project corridors. A low listing indicates that potentially suitable habitat exists
within the study comidors but no documented sightings have occurred within 1.6 kilometers (one
mile} of the study corridors. A moderate listing indicates that suitable habitat exists within the
study corridors and the species is documented to occur within 1.6 kilometers (one mile) of the
study comidors. A high listing indicates that suitable habitat exists and the species was observed
during field reviews within the study cormidors.

Federally hsted species have a status of either endangered or threatened., Commonwealth histed
species are listed as critically endangered, endangered, vulnerable, or eritical element. A eritical
element species can be defined by any of the following: a species of natural heritage imporiance;
a species i decline or species whose habitat 15 in dechne; a rare species; or a species classified
as threatened, endangered, or critically endangered. For the purposes of this report, the eritical
element classification was used il the species is not otherwise classified as eritically endangered,
endangered, or vulnerable.
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A tolal of 47 Federal and/or Commonwealth hsted plant species and seven Federal and/or
Commonwealth listed animal species have the potential to occur within one or more of the
project study corridors.  Descriptions of each of the species are provided in the following sub-
sections. No designated Critical Habitat for any Federally hsted species occurs withmm any of the
alternative study corridors.

The figures and tables comtaimed in Appendix D show the locations of listed plant and animal

species reporied by the DNER (2002) and observed during the field reviews performed as part of
this BA m 2005 and 2006,
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Tahle 3-2

Listed Species Potentially Occurring within Project Alternative Study Corridors

FPlanis
Designated Status® Potential for Occurrence in Study Corridor’

Species/Common Name USFWS' | DNER® Eistiial Faetarsns Aliernative A | Alternative B | _Alternative C
Adiariinin vivest Lo - _ .
Pueito Rico maiden hair E CR One bocality in a shaded hollow at base of a nonth-facing limestone chiflf in Quebradillas Low Lo Lowr
Antivhea portoricensis . . . ,
Puerto Rico quing Mone EC Moist limestone forests, northern Puerto Rico High High High
Aueroderdron panalorimm . . . i
N COmmen name E CE Gemi-evergreen and evergresn seasonal foresis of the imestone hills Low High Lowr
Banara vanderbiltii , . . ;
Palo de Ramon E CR Semi-evergreen forests of karst region of northern Puerto Rico. Two known sites. Low Lowr Low
Bumella bellonis . . . )
Puerto Rico bully Mone EC Forests, low to mid altitudes, northern hills Low High Lo
Buoous porforicensis , v . . ) .
Mo Common name Mone EC Serpentine soil in Maricao, Moca, and Susua, Puerto Rico High Moderate High
Buoous vahiii L. o . . . Lowr Low Loy
Diablits de tres Vahl's | ood E EMN Two locations in Peerto Rico: 650 meters west of PR-2Road #187 intersection and Hato Tejas
Caesalpinia major . : . : i
Matiritiss t Mysore t Mone EC Found in small forested canyon, sublropical moist forest High Lowr High
CP ﬂ]&mﬁrﬂm E EM Three wild kocations: siream near 3an Sebastian, Camuy River, Guajataca River Loy Low Lowy
Leafless bent archid Mone EC Swamps and wel hammocks in the western mountains and limestone hills Low High Low
Cedrela edorata . , . , .
c a ey b ced None EC Found in small forested canyon, subtropical moist forest High Low High
s axllifiora None EC | Moist to dry limestane forests at lower elevatians Low High Low
Chianandus igustrina None | EC | Moistlimestone forests in northwestem Puerto Rico Moderate High Moderate
Cordia bellomis . . . . . .
T — E EN Marcao and Susua in serpenting soils, road edges, river mangins, Laowr Laovr Lovr
m chovaty E CR Semi-evergreen or evergreen seasonal forest of the subtropical moist forest Low Low Low
Daphropsts hellertana E CR Semi-evergreen or evergresn seasonal forest of the subtropical moist forest, restiicted to limestone hills Law High Law
Mo commen name of northwesiem coast
Digclea humnd None EC | Farest and hill thickets at lower and middle elevations Low High Low
Bejuco de mato
Diospyros sindemnisii . . . . ) .
Guayabots, Micare, Tabeiba Mone EC Found in small forested canyon, subtropical moist forest High High High
Drypetes iliciolia None EC | Sand dunes and limestone hills of northern Puerto Rico Low High Low
gm“;hf’;”ﬁ” None EC | Wooded limestone hills of northern and westem Puerto Rico Moderate High Moderate
Eugevia inderwoodii . i
Und I's st Mone EC Forests on the southemn slopes of central mourntains Low High Low
Palma de Tuvia MNone EC Subtropical moist forest Moderate Low Moderate
Goelzea elegans . . ! . i
Mists buey, Besutifiul poctren E EN Edge of a semi-evergreen seasonal forest at low elevation High High High
Cinapira obiisal . . . . .
m&mhﬂ Elnnm Mone EC Found in small forested canyon, subtropical moist forest High Low High
Hex urbariana . , , .
. de sapo Mone EC Forests near Ueade and m western areas of Puento Rico. High Laow High
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Table 3-2

Listed Species Potentially Occurring within Project Alternative Study Corridors

Plants
Des d Status® ErL Potential for Occurrence in Study Corridor®

Species/Common Name USFWS' | DNER? Alternative A | Alernative B | Alternative C
Jacguinia umbellaia . . ) . )
Chirriador, Chi Mone EC Found in small forested canyon, subtropical moist forest High Mederate High
Mapa racemosa . :
Palo de cana MNone EC Mipist limestone forests Low High Low
Myrelo pagasl E CR | Limestone hills, semi-evergreen or evergreen seasonal forest of the subtropical moist forest High Low High
Cittoschuizia radoxylon E CR Ranges from semi-evergreen, seasonal forest to semi-deciduous, dry forest to lower montane, semi- High High High
Falo de rosa evengreen forest
Fassiflora murucija : : : .
Virgin Island passionflower MNone EC Thickets on limestone, near Quebradillas and Vega Alta Low High Low
Peperomin wheeliri E B | Andesitic b and Jova introded by diorite, weatiered to round houksss Low Low Low
Wheeler's peperomia
FPeresiia aculeata . .
Barbados shrub MNone EC Tropical climates High Lo High
Philodendron fraganiissimum . . .
Shortstern philodend Mone EC Tropacal moist Torest, premontane wel forest, iropical wel forest Moxderate Low boderate
g‘r"’*‘f ’“"m'de'* N None EC | Primaveral forests in central and western mountains of Puerio Rico Moderate Low Moderate
FPleodendron macranim E CR Subtropical wet and subtropical montane wel forests of northern Puerto Eico, mestone hill region in L Lo Lo
Chupacalles semi-evergreen and evergreen seasonal forest
Folygala cowelli Nons BC | Limestons hills, subtropical moist forest High High High
Fstudolmedia spuria Mot EC | Moist limestone hills near northem coest of Pusrto Rico High Low High
Psidium amplexicaule
Guayaba de monte, Mountain guava, | None EC Limestone hills, subtropical meist forest High High High
Sperry guava
Rt mucosa . . . .
Wild apple Mone EC Forests in eastern and westem mountains of Puerio Rico Lo High Lo
Mo ,;E,:;::,ﬂ;ﬂ T EN Low elevation evergreen & semi-evergreen forests in densely wooded limestone hills Low High Low
Schoepfia schreberi . . . : .
Mo common name Mone EC Found in small forested canvon, sublropical moist forest High L High
Silmen amy gdalina None EC | Secondary limestone forest, mid- to lower elovations, up to 700 meters (2,297 feet) High Low High
-E;rimuﬁ crymaphilun E EM Rﬁtﬂfmde Cayey in Sierra de Cayey in central Puerto Rico, evergreen forest remnants disturbed land in Low Low Low

A is location
Tectaria estremerana E CR Moist, shaded humus and around limestone boulders on wooded rocky hillsides, karst region of Low Low Law
Puerto Rico halberd fem northwestern Puerto Rico
Tsf. 'W] ?I_Eﬁﬂru' stifella Mone EC Lower elevations in northeastern, southwestern, and northwestern Puerto Rico Low Moderate Lo
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Table 3-2

Listed Species Potentially Occurring within Project Alternative Stady Corvidors

FPlants
Des Staius Potential for Qccurrence in Study Curanr_
Species/Common Name USFWS | DNER L R Alternative A | ANernative B | Alernative
Tﬁau':r'pfenl Wgﬂiﬂ fern E CR Mioist, shaded limestone ledges at middle elevations of approsximately 200 meters. Low Low Low
ﬂmw E EM Low stature vegetation, near summit of Piedras Chiquitas, Guajataca Eiver in Isabela, Coamo Low High L
Animaks
~ Designated Status Potential for Occurrence in Study Corridor
SpeciesCommon Name USFWS DNER Habitat Preference Allermative A [jmurmm

Accipiter strigius sor Maricao forest in subtropical lower montane wet and subtropical wet forest types, Carite forest in the

Plur'::umr;m dhwnp-ehinned hawk: E CR caimitillo-granadillo forest types, Toro Negro in the elfin woodland, sierra palm, caimitilbo-granadillo, Low Low Low

tabonuco forest types
Awrrerzewna Wilfala E CR Mature rain forest, large numbers of old :’:}wm m:emfﬂ.:rm Hmmcull.:.r nested in holes in cliffs. None None N
Puerio Rican parrol Morthern karst region identified as a fulure release site.
Aﬁmm”fma;ﬁg Mone EC Dense woodland, thickets, caves, Low High Low
Buteo platyplernus brinwe seens E CR Taborueo, palo colorado, ¢lfin, caimitille, franadillo, slope, subtropical wel, and sublropical rain forest Lew Leow Lew
Pueo Rican - ik gpﬁ ical habitat includes lowland and woodland, oodland and cultivated land 1
- . o Inc an E'H'H:I'HPB- W I:HHH w cultiva 1141
Columba inomata wetmare| E EN | mountains, limestone karst, and coffce plantations in wpland hills. Presently in lower montene | Low Low Low
con plain pigeon rainforest. Mests in hardwood canvons.

ﬁﬂﬁ” E VU | Forested limestone hill areas. High High High
Lucia ﬂ?ﬁhﬂnkﬂkﬁk Maone VU Isolated localities i Puerto Rico, rocky areas Low Moderate Low
Peliophrne lemur T CR Small population believed to exist on northemn coast near Isabela, Cuebradillas, Arecibo, Berceloneta, Lew Low Lew
Puerio Rican crested fpad Vega Baja, and Bayamon

(1) USFW3S = 11,5, Fish and Wildlife Service
(2) DNER = Puerto Rico Department of MNatural and Environmental Resources

{3) Designated Status
T = Threatened (USFIVS)

E = Endangered (LISFWS)
EnN=

Endangered (DNER)
CR = Critically Endangered (DNER)

VU = Vulnerable (DNER)

EC = Cntical Element (DINER)

(4) Potential for Occurrence

Low = Suitable habitat exists within Study Corridor, however no documented occurrence of species
Moderate = Suitable habitat exists within Study Corridor and species has been reported within one mile of Study Corridor
High = Suitable habitat exists and species was observed in Study Commidor during field review
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3.2.1 Flora

The following 18 Federal and 47 Commonwealth listed plant species have the potential to occur
within one¢ or more of the project study cormdors:

Adiantum vivesii — (Puerto Rico maiden hair)
Federal Status:  Endmngered
DNER Status:  Critically Endangered

Puerto Rico maiden hair 15 a temestnial fern with creeping 2.5 to 3 mullmeter- (0,10 to 0,12 inch)
thick rhizomes. The stalks are lustrous purple-black, 25 to 46 centimeters (10 to 18 inches) long,
irregularly branched with hair-like scales. The frond blades are broad and irregular.

The species is found in the karst region of northwestern Puerto Rico. In Puerto Rico, it has been
reported from only one locality in the limestone hills of the northern portion of the island. An
estimated 1.000 planis have been reported in a shaded hollow at the base of a north-facing
limestone cliff in the municipality of Quebradillas on privately-owned property. The species
and Puerto Rico halberd fern (Tectaria estremerana) share habitat locales and characteristics.
The most significant factors affecting this rare resiricted fem are destruction and modification of
its habitat and illegal harvesting by collectors. Puerto Rico maiden hair was Federally listed as
endangered on June 9, 1993, The mogotes found i the Alternative A, B and C study corridors
are considered suitable habitat for the species, but it was not found within any of the project
alternative study corridors during the field studies performed for this BA.  The species is
considered to have a low potential to occur within the three aliematives.

_ . s — (P Ri inna)
Federal Status: Mot Listed
DNER Status: Critical Element

Puerto Rico quina is a rare endemic tree which grows to 6-9 meters (20-30 feet) tall and 10
centimeters (four inches) in trunk diameter. The leaves are opposite elliptic, 2.5-5 inches long,
and 1-2.5 inches wide, They are dull and slightly thickened. The species flowers in clusters.
The fruit is an elliptic drupe which is 6.5 millimeters {0.25 inch) long and 6.5 millimeters (0.25
inch) in diameter.

The species is found in the moist limestone forests of northern Puerto Rico between 61-122
meters (200-400 feet) in elevation. Almost all of the three study corridors lie below 61 meters
(200 feet) n elevaton, However, an unspecified number of imdividuals were reported by the
DNER MNatoral Heritage Program within the Secondary Limestone Forest habitat types of the
Alternative B study corridor (DNER 2002). During the field reviews for this BA, approximately
ten individuals were found within Secondary Limestone Forest n Study Location 3, cast of the
Guajataca River Gorge in study corridors A and C. The species is considered to have a high
potential for occurrence within the Altemnative A, B and C study corridors,



Auerodendron pauciflorum - (No common name)
Federal Status: Endangered
DNER Status: Critically Endangered

Awerodendron pauciflorum is an evergreen shrub or small tree which may reach five meters
(16,5 feet) in height, The leaves are opposite or subopposite, glabrous, ovale 1o ovate-elliptic, &
to 15 centimeters (2.5 10 6 inches) long and 3.5 o 6 centimeters (1.5 to 2.5 inches) wide with
minute black glandular dots. Two to three flowers are borne in the leaf axils. Fruit has not been
deseribed and seedlings have not been observed in the hield,

The species is found in the semi-evergreen and evergreen seasonal forests of the limestone hills

of northwestern Puerto Rico. Only 19 individuals are known from four groups in the Coto Ward
area of Isabela near the intersection of Koad 113 and Road 2.

A. panciflorum was Federally listed as endangered on March 2, 1994, due 1o habitat destruction.
During the field surveys for this BA, two individuals of the species were found on a hillside
northwest of the intersection of Highway PR-2 and Road Number 113 in Study Location 5. This
area is within the Secondary Limestone Forest of the Altemative B comidor. The species 1s
considered to have a high potential of occurrence in Alternative B and low potential for
occurrence in the Alternative A and C corridors.

Banara vanderbiltii — (Palo de Ramdn)
Federal Status: Endangered

DNER Status: Critically Endangered

Palo de Ramon 15 an evergreen shrub or small tree reaching 10 meters (33 feet) in height and 12
centimeters (five inches) in diameter. The leaves alternate in a single plane, have a dentate
margin, and are densely pubescent on both sides. Older leaves become rough with a sandpaper-
like texture on the upper surface, The flowers are bisexual and bome solitary. They are
noticeably vellow, more likely due to the mass of vellow stamens, about 13 millimeters (0.5-
inch) in diameter and velvety in texture. The fruit was only recently discovered and consists of
multi-seeded berries, deep red to purple in color, with an enlarged calyx and a long-pointed siyvle.
The species is known from the karst region of northern Puerio Rico and in one area in the central
mountains, Specifically, Palo de Ramén is found in semi-evergreen forests on two privately-
owned, northem Puerto Rico sites; one between Vega Baja and Bayamdn, and one in the Tetas
de Cavey in the municipality of Salinas (USFWS 1990} The two populations consist of six
plants in the less than 16 square-meter (32 square feet) Vega Baja location, and five individuals
on the Tetas de Cayey location.

The species was Federally listed as endangered on January 14, 1987, Each of the three study
corridors contain suitable habitat for the species, but it was not found within any of the project
alternative study corridors, The species is considered to have a low potential to occur within the
three altemative study cormdors,
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Bumelia bellonis or Sideroxylon portoricense — (Puerto Rico bully)
Federal Status: Mot Listed
DNER Status: Critical Element

Puerto Rico bully 15 an endemic tree which grows to 25-30 meters (82-98 feet) tall. The leaves
are elliptic or oblong-¢lhptic, 7-20 centimeters (3-8 mches) long, and 3-6 centiméters (1-2
inches) broad. The bemies are ovoid, obovoid to broadly ellipsoid, and 1.6-2.5 centimeters ((LG-
1 inch} long.

The species is commonly found in forests at lower to middle altitudes in the northemn hills and at
Utuado, Guajataca and Mayaguez, Puerto Rico. An unspecified number of individuals were
reporied by the DNER Natural Hentage Program withan the Secondary Limestone Forest habitat
of the Allemative B study comidor, on the mogotes wesl of the Guajataca River Gorge (DNER
2002). The species has high potential for occurrence in the Altemative B corridor and a low
potential for occurrence in the Altemative A and C comdors.

LTI SIFLCETIEN — | N i
Federal Status: Mot Listed
DNER Status: Critical Element

Buxus portoricensis 15 an endemic, 1-2 meter-tall (3.3-6.6 foot-tall) shrub with quadrangular
twigs. The leaves are ovate to elliptic-ovate, 3-6 centimeters (1.2-2.4 inches) long, and 2-3
centimeters (0.8-1.2 inches) wide, The seed capsules are globose and hold the oblong, black 4-3
millimeter (1.6-2 inches) long seeds.

B. portoricensis is located on serpentine soil in Mancao, Moeca, and Susua, Puerto Rico. Dunng
the field reviews for this BA, approximately 30 individuals of this plant were found in the
Secondary Limestone Forest on a hill north of Road Number 483, west of the mumicipality
boundary of Quebradillas and Camuy, at Study Location 3. This location s within the
Alternative A and C study corridors and within 1.6 kilometers (one mile) of the Alternative B
study corridor. The species is classified as having a high potential for occurrence in Allernatives
A and C and a moderate potential for occumence m Altemative B.

Buxus vallii — (Diablite de tres cuernos, Vahl's Boxwood)
Federal Status: Endangered
DNER Status: Endangered

WVahl's boxwood is an evergreen shrub or small tree which grows to 4.5 meters (15 feet) tall with
a trunk to 13 centimeters (five inches) in diameter. The twigs have two characteristic grooves
below each pair of leaves, The oblong leaves are simple, opposite, dark shiny green, and grow to
3-4 centimeters (1.2-1.6 inches) long and about two centimeters (.75 inch) wide. The flower
cluster is small, about 6-7 millimeters (.25 inch) long, and is composed of a solitary female
flower at the tip of several male Nowers borme just below 1. Flowenng occurs from December to
early April, producing shiny, black, 3-4 centimeter- (1.2-1.6 inches) long seeds in a homed
capsule.
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Vahl's boxwood was listed as Federally endangered on August 13, 1985, The species is known
from two locations in Puerto Rico: the Nuclear Power Plant site owned by the Commonwealth of
Puerto Rico at Punta Higuero, Rincon; and from Hato Tejas, Bayamdn, near Highway Number 2
about 650 meters (2,130 feet) west of its intersection with Road Number 167 (on land owned by
Pan Amenican Investment, Inc,) (USFWS 1990),

Potential threats to Vahl's boxwood include destruction or modification of the plant’s habitat, air
and water pollution, and development. Overall vulnerability 15 mereased by the small population
size, easy access, low reproduction rate, and probable loss of genetic vanation of the species
throughout both locations. All three study corridors contain suitable habitat for the species, but it
was not found within any of the aliemative study cormidors during the field reviews for this BA.
The species is considered 1o have a low potential to occur within the three altemative study
corridors.

Caesalpinia major — {(Manritius tho: vzore thorn
Federal Status: Mot Listed
DMER Status: Critical Element

Caesalpinia mafor is a robust, thomy, evergreen shrub 2-4 meters (6.6-13 feet) high or climber
up to 10 meters (32,8 feet) or higher. It often forms dense thickets. The stems are covered with
minute golden-hair and the thorns are straight to hooked, numerous, and not in regular rows or
confined 1o nodes, The leaves are dark green, paler beneath, not glossy, up 1o 300 millimeters
{one foot) long and the leaflets are up to 8 millimeters (L1 inch) wide. The flowers are pale
vellow, in elongated, erect clusters 100-400 millimeters (4-15.7 inches) long. Fruits are brown,
woody pods, flattened, unsegmented, smooth, sharply beaked at apex, and approximately B0
millimeters (3.1 inches) long.

The species generally occurs in disturbed areas, natural forests, planted forests, range/grasslands,
and water courses. It is sometimes used as a hedge barrier or an omamental plant. During the
field reviews for this BA, C. major was found on a cliff edge of the Camuy River gorge at Study
Location 1 as a vine encompassing 0.4-0.8 hectare (1-2 acres),  This area is within the
Alternative A and Alternative C study corridors.  The species is considered to have a high
potential for occuwrrence in the Altemative A and C study corridors and low potential for
occurrence in Alternative B study corridor.

ALV TN O T Al A
Federal Status: Threatened
DNER Status: Endangered

Palma de manaca is a palm tree reaching about £-10 meters (26- 33 feet) in height. lis trunk is
smooth and may grow to 13-25 centimeters (3-10 inches) in diameter, The species has spineless,
feather-shaped leaves which can reach up to 3-4 meters (10-13 Feet) long with a 61-centimeter-
{two-foot) long leaf stalk and a 6l-centimeter- (two-foot) long sheath. Iis large flowers are
clustered, branched, and drooping. Bome on sunken pits, these flowers are arranged in triads of



two males and one female. The Fruat, less than six millimeters (0.25 inch) wide, are imperfectly
round and reddish when ripe.

The species was Federally designated as threatened on February 6, 1990, Three wild populations
are known in Puerto Rico: (1) adjacent to Quebrada Collazo. a small siream near San Sebastian;
{2) along the Camuy River, and: (3) along the Guajataca River (USFWS 1990}, The combined
population of these three sites is about 265 individuals. All three natural populations are located
in the semi-evergreen, limestone forests of northwestern Puerio Rico at elevations between 100
to 150 meters (325 to 490 feet). In the southern portion of the Camuy River, some individuals
are located at the bottom of deep canyons. Two populations have also been established from
palm free seedlings; one in the Puerto Rico Department of Natural Resources’ Rio Abajo
Commonwealth Forest and the other at Camp Guajataca {owned by the Boy Scouts) (USFWS
1990,

Deforestation for development, flash floods {(made worse by deforestation). and fires are the
most serious threats to these plants. The three study corridors contain suitable habitat for the
species, but it was not found within any of them during the field reviews for this BA. The
species is considered to have a low potential to oceur within the three study comdors.

Campylocentrium pachyrriznm — (Leafless bentspur orchid)
Federal Status: Mot Listed

DNER Status: Critical Element

Leafless bentspur orchid is a leafless monopodial epiphyte. The roots are gray-green, fascicled,
and 2.5-5 millimeters (0.1-0.2 inch) wide when flattened against a substrate. The roots also have
bronze-colored growing tips. The stems are hidden by rools. Inflorescences are densely
flowered spikes with prominent reddish-brown bracts. The petals are creamy white with pink
flush. Each bloom has a club-like spur which is large relative to the size of the flower. Afier the
flowers are pollinated, they develop into short clusters of seed capsules. Capsules are brownish-
orange, ellipsoid, 6-9 millimeters {0.25-0.35 inch) long, and 3-4 millimeters ((.11-0.16 inch)
wide.

The species is found in swamps and wet hammocks in the western mountains and limestone hills
of Puerto Rico at elevations between sea level and 1,400 meters (4,593 feet), An unspecified
number of individuals were reported by the DNER Natural Heritage Program within the
Secondary Limestone Forest of the Altemative B study corridor, on the mogotes west of the
CGuajataca River (DNER 2002),  The species has a high potential for occurrence in the
Alternative B corridor and a low potential for occurrence in the Altemative A and C corridors.

Cedrela odorata — rbados cedar r box cedar, Spanish cedar
Federal Status: Mot Listed
DNER Status: Critical Element

Cedrela odorata is a tree up to 40 meters (131.2 feet) high with a diameter larger than two
meters (6.6 feet), leaves up to 80 centimeters (1.3 feet) long, with 6-7 pairs of leaflets with a
heavy odor of omons or garlic; leaflets ovate to lanceolate, acute to roumded at base, acule,



acununate or obluse at up, 8-20 centimeters (3.2-7.9 mches) long, 2.53-53.5 centimeters {1-2.2
inches) broad, generally glabrous: flowers in clusters at the extremes of the branches, with a
heavy malty odor, 6-9 millimeters {2.4-3.5 inches) long; petals greenish-cream in bud, opening
white: frunt 2.5-4.5 centimeters (1-1.8 inches) long, septicidally S-valved: seeds flat, chestnut-
brown, about 25 millimeters (9.8 inches) long and 6-7 millimeters (2.4-2.8 inches) broad.

The species is found in agricultural areas, disturbed areas, roadsides, and pastures. It is almost
always found on well-drained soils and often, but not exclusively. on limestone. It tolerates a
long dry season but does not flounish in areas of ramfall greater than about 3000 millimeters {120
inches), During field reviews for this BA, one individual was found on a cliff edge of the Camury
River Gorge at Study Location 1. Less than 10 individuals were also found west of the
Guajataca River Gorge in Study Location 3. These arcas lay within the Altermative A and C
study comidors. The species is considered to have a high potential for occurrence in the
Alternative A and C study corridors and a low potential for occurrence in the Alternative B study
comdor.

Federal Status: Mot Listed
DNER Status: Critical Element

Hueso is a shrub or small tree which grows to seven meters (23 feet) tall and 10 centimeters (four
inches) in trunk diameter. The young twigs and inflorescences are often finely tomentulose or
glabrate. The leaves are oblong to elliptic, 4-7 centimeters (1.6-2.8 inches) long, and 1.5-4
centimeters (0.6-1.6 inches) broad. The flowers are compactl, up to three centimeters (1.2 inch)
long and slightly lobed. The fruit is oblong to ovoid, about 13 millimeters (0.5 inch) long, and
white.

The species occurs in moist or dry limestone foresis at lower elevations, specifically at Guajataca
Gorge and Guanica, An unspecified number of individuals were reported by the DNER Natural
Heritage Program within the Secondary Limestone Forest of the Altemative B study corridor
{DNER 2002). These were found on the mogotes west of the Guajataca River, The species has a
high potential for occcurence in the Allemative B study comidor and a low potential for
occurrence in the Alternative A and C siudy corridors.

Chionanthus ligustring = (Cabra blanca)
Federal Status: Mot Listed

DNER Status: Critical Element

Cabra blanca is a tree or shrub which grows 1o 12 meters (39 feet) tall and 15 centimeters (6
inches) in trunk diameter. The bark is gray, rough, and ridged. The twigs are slender and
glabrous, with lenticels. The leaves are elliptic 1o lanceolate, 4-9 centimeters (1.6-3.5 inches)
long 1.2-2.5 centimeters (0.5-1 inch) broad, and rounded 1o obluse or obtusely acuminate at the
apex. They are dark green and shiny on the upper surface and dull, gland-dotted, and paler
beneath. The flowers are fragrant, with linear petals, and are 5-7 millimeters (2-2.8 inches) long.
The species occurs i moist limestone Forests in the northwestem districts of Puerto Rico. An
unspecified number of mdividuals were reported by the DNER Natural Heritage Program withm
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the Alternative B siudy comidor (DNER 2002), Thes¢ were found on the mogotes west of the
Guajataca River and on the mogotes south of the intersection of PR-2 and Highway 459, This
location is also within 1.6 kilometers (one mile) of the Alternatives A and C study corridors in
the Secondary Limestone Forest habitat, The species has a moderate potential for occurmence
within the Altemative A and C study comridors and a high potential for occurrence within the
Alternative B study corridor,

Cordia bellonis — (No common name)
Federal Status: Endangered

DNER Status: Endangered

Cordia bellonis is a shrub species known from only three public forests in Puerto Rico: Mancao,
Susiia, and Rio Abajo. An arching to erect shrub of 1-2 meters (3-6.5 feet) in height, it has very
slender twigs with short hairs. The leaves are alternate, oblong 1o oblong-lanceolate, 2 to 6
centimeters (0.75-2.5 mnches) long, and vsually 2.5-3 times longer than wide. The corolla 1s
white with four subcylindric lobes. The fruit, which appears from October through January, is a
pointed, five millimeter- (0.25 inch-) long drupe. The dioecious plants produce white, axillary,
unisexual flowers which have a thin, reduced corolla. The plants remain dense and shrubby
openly exposed habitats, but in closed vegetation the branches become divergent and form
obtuse angles that hook the plant into the surrounding trees.

The species was Federally listed as endangered on January 10, 1997. It has been found in
Maricao and Susiia in serpentine soils, at road edges, river margins, and on steep slopes at an
elevation between 230-250 meters (750-820 feet) (Susua) and 441-820 meters {1, 450-2,700 feet)
{Maricao) (USFWS 1990). In the Rio Abajo Forest, the species was found either on sunny banks
along dirt roads, growing in thickets of vegetation, or in open saddles between limestone hills.
Unknown from this forest until 1994, approximately 118 individuals were found in 12 localities
(USFWS 1990). Ninety-five of those plants were located along the construction route for a
highway and were removed for possible future transplantation (USFWS 19940),

. bellonis is threatened by habitat destruction and modification, certain forest management
practices, and s restricted distnbution, All three study cormidors contain suitable habitat for the
species, but it is not known to occur within any of the project alternative study corridors. For
this reason, the species is considered to have a low potential to occur within the three alternative
study corridors.

- 5
Federal Status: Endangered
DINER Status: Critically Endangered

Palo de nigua is an evergreen tree which reaches 10-15 meters (33-50 feet) in height and 25
centimeters (10 inches) in diameter. The leaves are opposite, simple, obovate, blunt or rounded
al the apex and may be 3-14 centimeters (2-5.5 inches) long and 4-8 centimeters (1.5-3.2 mches)
wide. Fine hairs cover the minute, golden, shiny glandular dots on the lower surface of the
leaves, Twigs are Four-sided, finely hairy and brownish when voung. The flower cluster is a
termunal panicle, 8-30 centimeters (3-12 mches) n length, perfect, and zygomorphic. The



corolla is bluish or purplish, finely hairy outside with long hairs mside.  The fruit is a purplish
drupe containing 3 to 4 seeds. Flowering has been observed between the months of May and
July. and fruits are present in September and October.

The species is found in semi-evergreen or evergreen seasonal forest on limestone hills at
elevations of 150-350 meters (490-1150 feet) and higher, Only seven Pale de Nigua trees are
known to exist in three areas: five individuals from five different locations in the limestone hills
of the Rio Abajo Forest; one from the limestone hills near the Arecibo Observatory; and one
from Barmanguitas on Monte Torreeilla (USFWS 199403,

Federally listed as endangered on April 7, 1988, the species has historically been subjected to
deforestation, selective cutting for agriculture, coffee production, grazing, production of
charcoal. and logging. All three study corridors contain suitable habitat for the species, however
it was not found within any of the alternative corridors during the field reviews for this BA. The
species 15 considered to have a low polential to occur within the three altemative study comdors.

Federal Status:  Endangered
DNER Status: Critically Endangered

Daphnopsis helleriana is a small evergreen tree or shrub which reaches six meters (20 feet) in
height and five centimeters (two inches) in diameter. The leaves (3-13 centimeters long and 1.5-
6 centimeters wide) (1.2-3 inches long and 0.5-2.4 inches wide) are simple, altemate, elliptic 1o
obovate, and blunt or rounded at the apex. The side veins are prominent and curved. Both
leaves and twigs are golden hairy when young. The species is dicecious (male and female
flowers bome on different plants) and flower clusters are bomne at the ends of young branches
between February and April. While both flowers are small, the male flowers are tubular with
finely golden hairs ouiside and the female flowers are calyx bell-shaped and similarly hairy
outside and mside. The fruit is an elliptic, one-seeded, white berry that 15 less than two
centimeters (0.75 inches) long.

The species is found in the semi-evergreen or evergreen seasonal forest of the subtropical moist
forest on limestone hills at elevations from 150 to 350 meters (490 to 1,150 feet). It is restricted
tor the limestone hills of the northwestern coast of the 1sland, Only four populations are known to
exist today, consisting of approximately 61 individuals in the area of Isabela/Quebradillas; seven
individuals in the Rio Lajas Hills of Toa Baja; about 50 plants in the Nevarez limestone hills;
and seven trees on National Institute of Health land near Sabana Seca (USFWS 1990), Three of
these sites are located on privately-owned land.

The species was Federally listed as endangered on June 23, 1988, Possiblyv always a rare
species, its dioecious habit reduces the probability of successful reproduction. Individuals at
presently known sites are threatened by wrban, tourist, and industrial expansion, limestone
quarrving, landfills, and forest clearing for agriculture. Dunng the field reviews for this BA,
thirty individuals were found west of the Guajataca River in Secondary Limestone Forest within
the Alemative B study comridor, The species is considered to have a high potential for



occurrenge within the Aliemative B comidor and a low potential for occurrence within the
Alternative A and C comidors.

Dinclea hexandra — (Bejuco de mato)
Federal Status: Mot Listed

DNER Status: Critical Element

Bejuco de mato is a thick-stemmed woody vine. It is typically eight meters (26 feet) long or
longer, The twigs, petioles and inflorescences are long-pilose with brown hairs or glabrate, The
leaflets are ovate to elliptic, 3-15 centimeters (3-6 inches) long. and 5-10 centimeters (2-4
inches) broad. The inforescences are reddish-tomentose and are longer than the leaves. The
flower petals are purple, usually about 1.5 centimeters (0.6 inch) long, and are orbicular to
obovate.

The species is found in forest and hillside thickets at lower and muddle elevations in the
southeastern and northeastern districts of Puerto Rico. An unknown number of individuals were
reported by the DNER Natural Heritage Program within the Secondary Limestone Forest of the
Alternative B study corndor (DNER 2002). These individuals were found on the mogotes west
of the Guajataca River. The species is considered to have a high potential for occurrence within
the Altemative B cormridor and low potential for occurrence within the Altemative A and C
corridors.

Diospyros sintenisii — (Guayabota, Micaro, Tabeiba)
Federal Status: Mot Listed

DNER Status: Critical Element

Digspyros simtenisii is an endemic tree which grows to 10-15 meters (23.8-49.2 feef) tall and 15
centimeters (six inches) in trunk diameter. The bark is dark gray and the leaves are oblong or
narrowly elliptic, 5-15 centimeters (2-6 inches) long, and 2-5 cemtimeters (0,8-2 inches) wide.
They are dark green in color and shiny above and dull light green in color beneath. The fruit is
2.5-3.5 centimeters (1-1.4 inches) in diameter and brown or dark red when mature.

The species is rare, but found in moist limestone forests as far east as Bayamon and at Susia and
Maricao forests in Puerto Rico. During field reviews for this BA, one individual was found on a
cliff edge of the Camuy River Gorge in Study Location 1. One individual was also found on a
hill south of Arca de Noé Zoo, between Highway PR-2 and Road Number 483 and west of the
mumcipality line of Quebradillas and Camuy in Study Location 3. These locations are within the
Alternative A and Alternative C corridors. Approximately 10 individuals were found west of the
Guajataca River within the Altemative B study corridor.  The species 15 classified as having a
high potential for occurrence in the Allemative A, B and C study corridors.

Drypetes ilicifolia — (Rosewood)
Federal Status: Mot Listed
DMNER Status: Critical Eleiment
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Rosewood is ¢ither a shrub which grows to 2-3 meters (6,6-9.8 feet) tall or a tree which grows to
10y meters (33 feet) tall. The twigs and leaves are glabrous. The leaves are broad, coarsely
spinulose-dentate, and are acute or acuminate at the apex. The staminate flowers are greenish

and there are usually 4-10 in an axillary fascicle.

The species is found on sand dunes and limestone hills of the northern districts of Puerto Rico.
An unspecified number of individuals were reporied by the DNER Natural Hentage Program
within the Secondary Limestone Forest of the Alternative B study corridor (DNER 2002). These
ndividuals were found on the mogotes west of the Guajataca River, The species is considered to
have a high potential for occurrence within the Alternative B comidor and a low potential for
occurrence within the Alternative A and C study corridors.

D lareriflora — (Guiana plum
Federal Status: Mot Listed
DMER Status: Critical Element

Guiana plum is either a shrub which grows to 1-5 meters (3.3-16.4 feet) or a tree which grows to
13 meters (42.7 feet) tall. The trunk can sometimes reach up to 25 centimeters (10 inches) thick.
The branches are drooping, with oblong or elliptic leaves. The leaves are 5-11 centimeters (2-4.3
inches) long, 2-6 centimeters (0.8-2.4 inches) broad, and acute or short-acuminate at the base.
The fragrant flowers grow in dense axillary clusters. The seeds are solitary, growing 5-7
millimeters (0.2-0.3 inches) long in the orange-scarlet drupe.

The species is found in the wooded limestone hills of the northern and western districts of Puerto
Rico. An unspecified number of individuals were reported by the DNER Natural Heritage
Program within the Secondary Limestone Forest of the Altemative B study comidor (DNER
2002). These individuals were found on the mogotes west of the Guajataca River. The species
has a high potential for occurrence within the Alternative B study corridor. The species has a
moderate potential for occurrence in the Allematives A and C study corridors because 1l has been
observed within 1.6 kilometers {one mile) of the study corridors. These individuals were found
in the Secondary Limestone Forest on the west cliff of the Guajataca River Gorge (DNER 2002).

Engenia underwondii = (Underwood s stopper)
Federal Status: Not Listed

DNER Status: Critical Elememt

Underwood's stopper is an ¢ndemic shrub which grows 2-3 meters (6.6-9.8 feet) tall, The shrub
i= very branched with slender gray twigs. The leaves are chartaceous, elliptic-lanceolate, 2-5
centimeters (0.8-2 inches) long, and 1.5-2 centimeters {0.6-0.8 inch) broad. They are shightly
paler beneath than above and somewhat shiny, The Mowers are found in a small, short-
peduncled axillary. The berries are globose, 5-6 millimeters (0.2 inch) in diameter, and turn
from green 1o red.

The species is found in forests on the southem slopes of the central moumtains, An unspecified
number of individuals were reported by the DNER Natural Heritage Program within the
Secondary Limestone Forest of the Altemative B study comdor (DNER 2002).  These



mndividuals were found on the mogotes west of the Guajataca River, The species has a high
potential for occurrence within the Altemative B study corridor and a low potential for
occurrence within the Alternative A and C study corridors.

Crelfessiay Afteniala = (Palma de lluvia, Puerto Rico lume-palm)
Federal Status: Not Listed

DNER Status: Critical Element

CGaussia atfermiata 15 an endemic tall palm {(usually to 12.2 meters (40 Feet) m height)
distinguished by the slender, tapering, smooth brown trunk with many prop roots at the base.
The pinnate leaves are 1.2-1.8 meters {4-6 feet) long with a blade that is 61-76.2 centimeters (2-
2.5 feet) across with many narrow long-pointed leaflets. The flowers are orange and green and
scaltered along slender branches of a curved axis about (1.9 meters (three feet) long. Numerous
bright red or orange-red fleshy fruits are about 1.6 centimeter (5/8-inch) long and are nearly
round or slightly pear-shaped.

This species is common on the rocky summits and cliffs of the moist limestone region and in the
hills between San German and Lajas (USFWS 1990). Dunng field reviews for this BA, five
individuals were found within 1.6 kilometers of the Alternatives A and C study corridors in
Secondary Limestone Forest habitat.  The species is considered 1o have a moderate potential for
occurrence in the Altematives A and C study corridors and a low potential for occurrence within
the Alternative B study corridor.

Goefzea elegans - (Mata buey or Beautiful goetzea)
Federal Status: Endangered
DNER Status: Endangered

Beautiful goetzea is an evergreen shrub or small tree which measures 1o nine meters (30 feet) tall
with stems 1o 13 centimeters (live inches) thick, The simple, aliemating leaves may grow to 10
centimeters (four inches) long and to five centimeters {two inches) wide. The upper surface of
the leaves is dark shiny green and the lower surface is pale green. The small, orange, funnel-
shaped Mowers are bome from the axils of leaves, typically singly, The two centimeter {0.75-
inch) round fruit is orange in color and is usually seen between May and August, during the same
period that the plant lowers,

The species was Federally listed as endangered on April 19, 1985, The species” habitat is at the
edge of semi-evergreen seasonal forest on limestone below 200 meters (656 feet) and is presently
found at several closely grouped sites on the northwestern part of Puerto Rico in the area of
Quebradillas and Isabela (USFWS 1990). Approximately 40 to 50 plants are known from these
sites.  All sites but one is on privately-owned land with the exception being owned and managed
by the Commonwealth Department of Transporiation and Public Works. The Commonwealth-
owned site alongside Road 113 is subject to trimming by road maintenance crews, as well as
possible habitat destruction or modification i relation 1o the road. The privatelv-owned siles

could be impacted by mining, grazing, potential take for landscaping purposes, and proposed
conmstruction of a resort development.



Dunng the Held reviews for this BA, twelve mdividuals were found on a nll north of REoad 483
and west of the municipality line of Quebradillas and Camuy, in Study Location 3. These
individuals occur within the Secondary Limestone Forest of the Alternative A and C study
comdors. [n addittion, 38 mdividuals were found on the slope southwest of the intersechion of
PR-2 and Road 113. This area is within the Secondary Limestone Forest of the Alternative B
cormdor. The species 15 considered 1o have a ligh potential for eccurmence in the Alternative A,
B and C study comdors.

Guapira obtusata — (Corcho, Corcho blanco, Corcho prieto)
Federal Status: Mot Listed
DMNER Status: Critical Element

Ouapira obinsata is a dioecious shrub or small tree which grows to 15 meters (49.2 feet) tall and
35 centimeters (1.2 feet) in diameter. The bark is gray or light brown and finely fissured. The
leaves are elliptic to ovate, 6-13 centimeters (2.4-5.1 inches) long, 3-6 centimeters (1.2-2.4
inches) wide, and rounded to obtuse at the apex. The flowers are nearly sessile and the fruit is
oblong, about 3-10 millimeters (3.2-3.9 inches) long, and fleshy and bright red.

The species occurs in the moist forests of western Puerto Rico, the Bahamas, and the Greater
Antilles, During field reviews for this BA, two individuals were found on the chif edge of the
Camuy River Gorge in Study Location 1. This area lies within the Secondary Limestone Forest
of the Alternative A and Alternative C corridors. The species is considered to have a high
potential for occurrence in the Alternative A and C study corridors and a low potential for
occurrence in the Alternative B study corridor.

Hex urbaniana — (Cuero de sapo)
Federal Status: Mot Listed

DNER Status: Critical Element

Hex wrbaniana is a shrub which grows to three meters (9.8 feet) tall, or a small tree which grows
to 10 meters (32.8 feet) tall with a trunk diameter to 10 centimeters (3.9 inches). The twigs are
slender and the leaves are elhptic, oval or oval-obovate, 3-8 centimeters (1.2-3.2 mches) long, an
3.5-4.5 centimeters (1.4-1.8 inches) wide.

Although the species is rare, it is found in foresis near Utuado and in western areas of Puerto
Rico. During field reviews for this BA, one individual was found on a cliff edge of the Camuy
River gorge in Study Location 1, This area lies within the Secondary Limestone Forest of the
Alternative A and Alternative C study corridors.  The species is considered to have a high
potential for occurrence in the Alternative A and C study corridors and a low potential for
occurrence in the Alternative B study comdor.,

Jacguinia wmbellata — (Chirviador, Chirre)
Federal Status: Mot Listed
DMER Status: Critical Element
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Jacquinia umbellata is a shrub which grows to three meters (9.8 feet) in diameter and usually 30-
40 centimeters (11.8-15.8 inches) tall. The twigs are slender and stff and 5-12 millimeters (0.2-
0.5 inches) broad. The corolla is orange or orange-purple, abowut five millimeters (0.2 inches)
long and has rounded lobes. The bermies are elhipsond or obovord, orange, 8-12 nullimeters (0.3-
0.5 inches) long and six millimeters ((L25 inches) in diameter.

This species is found on hillsides and in thickets in the southern, western and northemn districts of
Puerto Rico at lower and middle elevations. During field reviews for this BA, three individuals
were found on a ¢hiff edge of the Camuy River Gorge in Study Location 1, Approximately 23
mndividuals were also found on a hill south of PR-2 and east of the mumicipality line of
Quebradillas and Camuy in Study Location 3. This area also lies within the Secondary
Limestone Forest of the Alternative A and C comidors. The individual plants found in Study
Location 3 are within 1.6 kilometers (one mile) of the Alternative B siudy corridor. The species
is considered to have a high potential for occurrence in the Alternative A and C study corridors
and a moderate potential of occurrence m the Altemative B study corndor.

!.”.i'L.’ MCEN AT PATE L]
Federal Status: Mot Listed
DNER Status: Critical Element

Palo de cana is a large shrub or small tree which can grow to 11 meters (36 feet) tall and 30
centimeters (11.8 inches) in trunk diameter. The leaves are 10 to 19 centimeters (3.9-7.5 inches)
long and 3-5 centimeters (1.2-2 inches) broad. The species may have few 1o many flowers, The
petals are cream-colored, lanceolate to oblong, and 3-5 millimeters (0.1-0.2 inch) long. The
fruits are ellipsoidal, 1.4-1.6 centimeters (0.6 inches) long and are a dull brick-red with a yellow-

green tinge,

The species is rare and found in moist limestone foresis from Quebradillas to Fajardo. An
unspecified number of individuals were reporied by the DNER Natural Heritage Program within
the Secondary Limestone Forest of the Alternative B study corridor (DNER 2002). These
individuals were found on the mogotes west of the Guajataca River. No individuals of this
species were found duning field surveys for this BA. The species has a high potential for
occurrence within the Aliemative B study comridor and a low potential for occurrence within the
Alternative A and C study corridors,

Myraia pagani - (No common name)
Federal Status: Endangered

DNER Status: Critically Endangered

Myreia pagani 1 an evergreen tree which may grow 1o nine meters (30 feet) in height and 13
centimeters (five inches) in diameter. The bark is mottled and flaky with an orange-brown inner
bark. Young twigs are flattened and have numerous soft brownish hairs, The leaves are
opposite, simple, éntire, conaceows, aromatic, and glandular punctate below, The leal blade 15
elliptic-oblong, 10-16 centimeters (4-6.5 inches) long and 4-9 centimeters {1.5-3.5 inches) wide.
The fruit and flowers have not been described.
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M. pagani was Federally listed as endangered on February 18, 1994, It is found in the semi-
evergreen or evergreen seasonal forest on limestone hills at elevations from 1350-350 meters
{(490-1,150 feet). All known localities of the species are on private land in the hmestone hills of
northwestern Puerto Rico. Eight individuals of M. pagani were reported from three localities in
the Bidfara- Arrozal area south of Arecibo and i Quebradillas (USFWS 1990,

During the field reviews for this BA, two individuals were found on the hills bordering the east
side of the Guajataca River Gorge at Study Location 3, This area lies within the Secondary
Limestone Forest of the Altemative A and Altemative C study comdors. The species is
considered to have a high potential for occurrence in the Alternative A and C study corridors and
a low potential for ocourrence in the Alternative B study comdor.

Drfoschulzia rhodoxylon - (Palo de
Federal Status: Endange
DNER Status: Critically Endangered

O, rhodoxyion is a small evergreen tree reaching 4-5 meters (13-16.5 feet) in height. Its smooth,
alternate leaves have an elliptic to ovate shape with rounded apex and thick, leathery bases. The
species” flowers are bisexual and can be found at the leaf bases singly or in clusters. The fruit is
a thin-covered drupe and seem to be produced irregularly throughout the year, much like the
flowers.

The species was Federally listed as endangered on April 10, 1990. Approximately 200
individuals are known from 17 populations in the following areas of Puerto Rico: Guaynabo;
Cuebradillas/Isabela; Cambalache Forest; Guanica Forest; Cabo Rojo; and near the Rio Abajo
Forest. Habitat types range from semi-evergreen, seasonal Forest around 100 meters (328 feet) in
the Bayvamon site, to low elevation, semi-deciduous, dry forest on limestone in the southwestern
coast Guanica Forest, A single tree in Maricao Forest survives in a lower montane, semi-
evergreen forest on serpentine outcrops around 600 meters {1,970 feet) in elevation (USFWS
1990).

0. rhodoxylon was found on a cliff and hills bordering the east side of the Guajataca River Gorge
at Study Location 3. Four individuals were found on a hill north of Road Number 483, west of
the municipality line of Quebradillas and Camuy in the same study location. On the cliff edges
of the Camuy River Gorge, 106 individuals and recently germinated seedlings were found at
Study Location 1. These areas lie within the Secondary Limestone Forest of the Allemative A
and Alternative C study corridors. Twelve individuals were also found on the hillside northwest
of the intersection of Highway PR-2 and Road Number 113 and on the slope southeast of that
inters¢ction at Study Location 5. In the same survey, one individual was found on a hill north of
Highway PR-2 and Highway 459. This area lies within the Secondary Limestone Forest of the
Alternative B study corridor. The species is considered 1o have a high potential for occurrence in
the Altemmative A, B and C study comdors,
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Passiflora muirucipa — (Virgin Island passionflower)
Federal Statws: Mot Listed
DNER Status: Critical Element

Virgin Island passionflower is a glabrous vine with angular stems. The leaves are variable and
transversely linear-oblong 1o obdeltoid. They grow up to four centimeters (1.6 mches) broad
with rounded to obtuse lobes. The flowers are red to purple, 5-7 millimeters long, with linear-
oblong petals. The fruit is globose. 1-1.5 centimeters (0.4-0.6 inch) in diameter, and green.

The species is found in thickets on limestone, near Quebradillas and Vega Alta. An unspecified
number of individuals were reported by the DNER Natural Heritage Program within the
Secondary Limestone Forest of the Altemative B study comdor (DNER 2002).  These
individuals were found on the mogotes west of the Guajataca River. No individuals of this
species were found during the field studies for this BA. The species is considered to have a high
polential for occurrence within the Altemative B study cormdor and a low potential for
occurrence within the Alternative A and C study corridors.

Peperomia wheeleri — (Wheeler's mia
Federal Status: Endangered
DNER Status: Endangered

Wheeler's peperomia is an evergreen, fleshy herb which may reach one meter (3.28 feet) in
height. It has opposite, entire, fleshy, elliptic leaves with inconspicuously black-punciated lower
sides. Inflorescences are spikes, 10-16 centimeters (4-6.5 inches) long which are bome solitary
and opposite the leaves or al the leaf axils. Flowers are minute, approximately 0.5 millimeters
{0.01 inch) in diameter.

The species was listed as Federally endangered on January 14, 1987, The species is only known
with certamty from Culebra, a small sland approsaimately 27 Kilometers (17 nules) east of Puerto
Rico. It is found only on grano-diorite boulders in the north slope semi-evergreen seasonal open
forest (USFWS 1990). Sewveral hundred plants may be present in an area of approximately 0.2
hectare (0.5 acre), and many are scattered throughout a larger arca.  Although a suspect
population of Peperomia was found in Quebradillas in northwest Puerio Rico, it remains to be
confirmed whether or not 1t is P wheelers (USFWS 1990). During field reviews for this BA
Peperomia species was found in Study Location 3, specifically in the hills southwest of Arca de
Noe Zoo at the municipality boundary of Quebradillas and Camuy. The species was collected
for identification at a herbarium and was verified as not being P, wheeleri, The study cormidors
contain suitable habitat for the species, but it was not found within any of the project alternative
study corridors during field reviews for this BA. The species is considered to have a low
potential to occur within the three study comdors.

Pereskia acileata — (Barbados shrub)
Federal Status: Not Lasted
DNER Status: Critical Eleinent




Barbados shrub s a slender vine which climbs on shrubs, trees or rocks, It s 3-10 meters (10-33
feet) long with spines on older stems. The leaves are short-petiolate, 3-10 centimeters (1.2-3.9
inches) long. and acute obtuse or rounded at the base. The flowers are white, pale yellow, or
tinged with pink. The fruat 15 hght vellow, 1.5-2 centimeters (0.6-0.8 inches) m diameter and
smooth at maturity. The seeds are black. somewhat flattened. and 4-5 millimeters (0.2 inch) in
diameter,

The species is a native of tropical America. [t is widely distributed in Florida. the West Indies,
Mexico, Central Amenca, and tropical South Amenca. It grows spontaneously around Puerto
Rico after cultivation. An unknown number of individuals were reported by the DNER Natural
Heritage Program within the Secondary limestone Forest of the Altemative A and C study
comdors (DNER 20023 These individuals were found on mogotes ¢ast of the Camuy River
Gorge. The species is considered to have a high potential for occurrence within the Aliernative
A and C study corridors and a low potential for occurrence within the Alternative B study
comdor.

st — { Sl i ¥
Federal Status: Mot Listed
DNER Status: Critical Element

Shoristem philodendron is distinguished by 1ts short internodes, a tendency to produce slender,
whip-like branches from near the apex, persistent, reddish brown cataphvil fibers, more or less
D-shaped petioles with somewhat elevated, lateral margins, ovale to ovaie-triangular, cordate
blades {about equal to the petioles in length), and colorful inflorescences with bright red spathes
on the tube and white on the blade.

The species is found near sea level to 1000 meters (3281 feet) elevation in tropical moist or wet
forest.  An wunknown number of individuals were reporied by the DNER Natural Herilage
Program withim 1.6 Kilometers (one mle) of the AMematves A and C study cormdors in
Secondary Limestone Forest habitat {DNER 2002). These individuals were found on the
mogotes west of the Guajataca River Gorge. No individuals of this species were found during
the held studies for this BA.  The species has a moderate potential of occurrence mn the
Alternative A and C study corridors and a low potential for occurrence in the Aliernative B study
corridor,

Piper swartzianum — (Spanish elder)
Federal Statues: Mot Lasted

DMNER Status: Critical Element

Spanish elder 15 a shrub which grows 3-5 meters (2.8-10.4 feet) tall. The leal blades are oblong
1o lanceolate, 11-24 centimeters (4.3-9.5 inches) long, and 3-7 centimeters (1.2-2.8 inches)
broad. Spikes grow to 11 centimeters (4.3 inches) long and four millimeters (0.2 inch) thick.
The bemies are tetragonous and glabrous,

The species is found in primaveral forests in the central and westerm mountains of Puerto Rico.
An unknovwn number of mdividuals were found by DNER within 1.6 Kilometers (one mile) of the
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Altermatives A and C study ¢comdors i the Secondary Limestone Forest habitat type (DNER
2002). These individuals were found on the mogotes west of the Guajataca River Gorge. No
individuals of this species were found during the field studies for this BA. The species has a
moderate potential of occurrence i the Altemative A and © study cormndors and a low potential
for occurrence in the Altemative B study cornidor.

Pleodendron macranthum — (Chupacallos)
Federal Status: Endangered

DNER Status: Critically Endangered

Chupacallos is an evergreen tree reaching 10 meters (33 feet) in height. The leaves are leathery,
alternate, and simple, about 8.3-12.5 centimeters (3-3 inches) long and 4.5-5 centimeters (1.5-2
inches) wide. The blades are elliptic with the upper surface dark, shiny green in color and the
midvein sunken. The lower surface is pale green with a prominent mid-vein and fine, parallel
side vemns, The leaf stalks are about seven millimeters (0.25 inch) long. The whitish bisexual
flowers are solitary and axillary, two centimeters (0,75 inch) wide with a 2.5-centimeter- {one-
inch-) long flower stalk. The aromatic purplish-black fruit measures two centimeters (0.75 inch)
in diameter and contains many seeds.

Chupacallos was Federally listed as endangered on September 9, 1994, The species has fewer
than 50 presently-known individuals in seven localities of the subtropical wet and subtropical
montane wet forests of northern and eastern Puerto Rico (USFWS 1990). Three localities are
within the Caribbean National Forest and four are within the Rio Abajo Forest. The species is
found in the semi-evergreen or evergreen seasonal forest of the subtropical moist forest on
limestone hills at elevations from 150-350 meters (490-1,150 feet).

Each of the three study corridors contain suitable habitat for the species, but it was not found
within any corridor during the field reviews for this BA. The species is considered 1o have a low
potential for eccurrence within the three study comidors,

P aln lii = (Violet tree
Federal Status: Mot Lasted
DNER Status: Critical Element

Polygala cowellii is an endemic tree which grows to 20 meters (65.6 feet) tall, with a trunk
growing to 20 centimeters (7.9 inches) in diameter. The bark is gray, smooth or slightly fissured,
with slender twigs which are puberulous to glabrous, The leaves are elliptic 1o ovate, 5-13
centimeters (2-6 inches) long, 2.5-8 centimeters (1-3.1 inches) broad, with many straight lateral
veins. The purple flowers appear either before the leaves of the season sprout or before the
leaves of the previous year have fallen.

The species is found in forests on hillsides and arrovos, mostly in the southem coastal regions,
and m moist limestone hills of the northem coast. During the field reviews for this BA, hive
individuals were found on the cliff edges of the Camuy River Gorge at Study Location 1. One
individual was also found cast of the Guajataca River Gorge at Study Location 3. These areas lie
within the Secondary Limestone Forest of the Alternative A and Alternative C study comdors.



One mdividual was also found between PR-2 and the rulroad track by Aguadilla and fhive
individuals were found on a hill northwest of PR-2 and Road 113 (see report in Appendix B).
These locations are within the Secondary Limestone Forest of the Allernative B study corridor.
The species 15 considered to have a lgh potential for occumence in the Altermative A, B and C
study cormdors.

Pseudolmedia spuria — (False bread nut)
Federal Status: Mot Listed

DNER Status; Critical Element

False breadnut is a tree which grows 2-20 meters (26.2-65.6 feet) tall. The leaves are lance-
oblong to oblong-clliptic, 8- 16 centimeters (3.1-6.3 inches) long. and 2.8-6 centumeters (1.1-2.4
inches) broad. The base of the leaf 1= obtuse to rounded or acute. It is pale and reticulate
undemeath.  The flowers are ovoid, about two millimeters (0.08 inch) long, and sofily
puberulent. The drupes are broadly ovoid, fleshy, 1-1.5 centimeters (0L4-0.6 nch) long, and turn
bright red at maturity.

The species is found in the moist limestone hills near the northem coast of Puerio Rico. Dunng
the field reviews for this BA, one individual was found at Study Location 2 within the Secondary
Limestone Forest of the Allermnative A and C study corridors.  This individual was found on the
mogotes west of the Guajataca River Gorge. The species has a high potential for occurrence
within the Alternative A and C study corridors and a low potential for occurrence within the
Alternative B siudy corridor.

'. FF A - il Y o
Federal Status: Mot Listed
DNER Status: Critical Element

Psidium amplexicanle 15 a shrub or tree which grows to 12 meters (394 feet) tall and 30
centimeters (one foot) in trunk diameter. The bark is a mottled tan-gray color which peels off in
plates. The twigs are gray, slender, suborbicular or ovate-orbicular, 4-11 centimeters (1.6-4.3
inches) long, and 3-8 centimeters (1.2-3.1 inches) wide, Flowers are white and four centimeters
{1.6 inches) long. The fruit is subglobose or ellipsoid, green in color, and about two centimeters
(0.8 inches) in diameter,

This species is found in moist forests on limestone in northern and central Puerto Rico at lower
to middle elevations, During the field reviews for this BA, 10 individuals were found on a hill
northwest of PR-2 and Road 113. This location is within the Secondary Limestone Forest of the
Alternative B study corridor.  Ten individuals were also found east of the Guajataca River
Gorge. These locations lie within the Secondary Limestone Forest of the Altlematives A and C
study corridors. ‘The species is considered to have a high potential for occurrence in the
Alternative A, B and C study cormidors.

Rollinia racosa — (Wild sugar apple)
Federal Status: Mot Lasted
DMER Status: Critical Element
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Wild sugar apple is a medium sized tree, growing to 9 meters (30 feet) tall, with open, spreading
branches. The leaves are alternate, glossy preen and large, 10-36 centimeters {(4-14 inches) in
length and 5-12.5 centimeters (2-5 inches) wide. The leal blade 15 solt and pliable, and has
prominent veins, sunken on the adaxial (upper) surface. The flowers are perfect, whitish. have a
three lobed triangular form and oceur singly or in pairs in the leaf axils. The fruits are spherical
and large, around 2-6 inches (3-15 centimeters) in diameter, vellowish, and with slight or very
prominent protuberances. The pulp is whitish, juicy. aromatic and flaverful, with a creamy
texture and a delicious sweet-sour balance, Seeds are shiny, brown and e¢lliptical, about 1.3
centimeters (0.5 inch) long,

The species 15 found in forests i the castern and westem mountains of Puerto Kico at ¢levations
between 150-160 meters {500-2,000 feet). An unspecified number of individuals were reported
by the DNER Natural Heritage Program within the Secondary Limestone Forest of the
Alternative B study comdor (DNER 2002). These mdividuals were found in the mogotes west
of the Guajataca River. No individuals of this species were found during the field reviews for
this BA. The species is considered to have a high potential for occurrence within the Alternative
B study comdor and a low potential for occurrence within the Altemative A and C study
corridors.

Sechoepfia arenaria - (No common name)
Federal Status: Threatened throughowt its range
DNER Status: Endangered

Schoepfia arenaria is an evergreen shrub or small tree that may grow to six meters (19.7 feet)
tall. The species has several trunks from the base reaching 10 centimeters (four inches) m
diameter. The simple, alternating leaves are green on the upper surface and light green on the
lower surface. The wood is light brown and hard. The species flowers mainly in spring and fall,
usually with two or three light yellow, tubular-shaped fowers on the end of the stalk. The fruit,
occurring during summer and winter, is elliptic, one-seeded, shiny red, and 12 millimeters (0.5
inch) in diameter.

The species was Federally listed as threatened throughout its range on April 19, 1991, &
arenaria is known in four locations: Isabela, Pifiones, Fajardo, and Rio Abajo Forest (USFWS
1990). Approximately 100 individuals of all size classes are known in the Isabela area, from the
wooded upper slopes of the hills 1o west of the mowth of Guajataca Gorge (USFWS 1990). The
species 15 found in low elevation evergreen and semi-evergreen Forests of the densely wooded
portions of limestone hills in northern Puerio Rico between the elevations of 150 to 350 meters
(490 10 1,150 feet).

Factors which have historically restricted the distribution of this plant species are deforestation
and destruction of limestone hills for construction materials, agricullure, grazing, and
development such as urban, mdustrial, or tourist developments. During field reviews for this
BA, 90 individuals were found on the hillside northwest of the intersection of Highway PR-2 and
Road 113 and on a slope south/southeast of the same intersection at Study Location 5. These
areas lie within the Secondary Limestone Forest of the Alternative B comdor. The species has
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been classified as having a high potential for oceowrrence in the Aliemative B study cormidor and a
low potential for occurrence within the Alternative A and C study corridors.

Schoepfia schrebert — (No common name)
Federal Status: Mot Listed

DNER Status: Critical Element

Shoepfia schreberi 1= a shrub or small free which grows to nine meters (29.5 feet) tall. The
branches are whitish and angular, while the leaves are ovate to ovate-lanceolate,  The leaves are
3-8 centimeters (1.2-3.2 inches) long and 1.5-4.8 centimeters (0.6-1.9 inches) broad. The red
flowers are sessile.

The species is found on hills in dry coastal and seasonal forests in Puerlo Rico. During field
reviews for this BA, five individuals were found on clift edges of the Camuy River Gorge in
Study Location 1. This area lies within the Secondary Limestone Forest of the Altemative A and
Alternative C study corridors. The species is considered to have a high potential for occurrence
within the Alternatives A and C study corridors and a low potential for occurrence within the
Alternative B study corridor.

Sloanea irtg — (Motillo
Federal Status: Mot Listed
DNER Status: Critical Element

Motillo is a large tree which grows to 30 meters (98.4 feet) in height with a narrow crown. The
leaves are elliptic, obtuse to emarginated at both ends, 6-15 centimeters (2.4-5.9 inches) long,
and 4-9 centimeters (1.6-3.5 inches) broad. The leaves have a slightly undulate margin and are
glabrous. The flowers are axillary with four ovate sepals. The seed capsules are vellowish
green, densely covered with slender spines, and open by four valves.

The species occurs in forests at lower and middle elevations to 700 meters (2,297 feet) in
western Puerio Rico, During field reviews for this BA, one individual was found cast of the
Guajataca River Gorge n Study Location 3. This area lies within the Secondary Limestone
Forest of the Alternative A and Altemative C corridors. The species is considered to have a high
potential for occurrence within Allernatives A and C study comridors and a low potential for
occurrence within the Alternative B study corridor.

ederal Status: o ndange
DNER Status: Endangered

Erubia is an evergresn shrub with sharp, vellow spines. It can grow to 5.5 meters (18 feet) in
height as it branches from the base, although it can grow from a single stem. The spines are
almost 13 millimeters (0.5 inch) long and are located along the mid-vein of the leaves. Mature
shrubs have minute, whitish, star-shaped hairs on their leaves and petioles. These hairs are
longer and appear on the twigs and flowers of vounger shrubs, The lanceolate to lanceolate-



oblong shaped leaves are alternate and s white, bisexual flowers are five-lobed and fan-shaped.
Erubia seems to flower and produce round, shiny, black berries throughout the year.

Erubia was Federally hsted as endangered on August 26, 1988, The only site¢ where Erubia s
still known to exist is the two-acre Tetas de Cavey in Sierra de Cayey in central Puerto Rico.
About 100 to 130 plants exist on this privatelyv-owned land, situated at 840 meters (2,760 feet) in
elevation and speckled with volcanic outcrops.  The Tetas de Cavey is a combination of cleared
home sites, pastures, coffee plantations, and native evergreen forest remnants. Most of the
remaining Erubia population 1s found in a pasture on the area’s southem hill, surrounded by lots
which are undergoing residential and commercial development (USFWS 1990). The species
typically takes hold easily in moderately disturbed sites, but the severe deforestation and clearing
of its only habitat has contributed greatly to its decling. In addition, grazing, coffee and charcoal
production, and residential and commercial construction have reduced the number of population
sites to only one. Farmers also regard the species as a nuisance and threat to their grazing
livestock because of the sharp spmes on immature shrubs, thus uprooting them whenever
possible.

Each of the three study commidors contain suitable habitat for the species, but it was not found
within any of them during field reviews for this BA. The species is considered to have a low
potential to occur within the three altemative study corridors.

Tectaria estremerana — (Puerto Rico halberd fern
Federal Status: Endangered
DNER Status: Critically Endangered

Puerto Rico halberd fem is a terrestrial fern with woody 10-15 millimeter- (0.5-0.7 inch-} thick
rhizomes. It has several loosely bundled 65-80 centimeter- (25-32 inch-) long fronds. The light
orange-brown stipes are slightly shorter than the blades and are covered with pale jointed hairs.
Significant factors affecting this rare, restricted fern are destruction, modification of its habitat,
and illegal harvesting by collectors. Halberd Fern was Federally listed as endangered on June 9,
1993,

The species is found in the karst region of northwestern Puerto Rico and in portions of the US
Virgin Islands, In Puerto Rico it has been recorded in two locales: the first is in moist, shaded
humus on and around limestone boulders on a wooded rocky hillside between 250300 meters
(E20-985 feet) elevation in the municipality of Arecibo. This location is within the property of
the Arecibo Radio Telescope and held approximately 23 individual plants when recorded, The
second location i in the Rio Abajo Ward in the municipality of Florida where it was observed in
1994 (USFWS 19903, The species and Puerto Rico maiden hair (Adiantum vivesii) share habitat
locales and characteristics, Fach of the three study corridors contain suitable habitat for the
species, but it was not found within study corridor during the field reviews for this BA. The
species is considered to have a low potential to occur within the three altermnative study corridors.

T ¥ df ifolia — (Stin fish
Federal Status: Not listed
DMER Status: Critical Element



Stinking fish is a small tree which commonly grows up to seven meters (23 feet) tall and 10
centimeters (4 inches) in trunk diameter. The leaves are linear-lanceolate, 3-8 centimeters (1.2-
3.2 nches) long, and 4-15 milhmeters (1.6-5.9 inches) broad. They are glabrous above and
grayish-woolly beneath with minute stellate hairs. The flowers are shori-pedicelled. The four
petals are vellowish or rosy and obovate, The berries are bluish-black, glubose, and about five
millimeters (0.2 inch) in diameter.

The species 18 local and scattered at lower elevations i the northeastern, southwestem, and
northwestern districts of Puerto Rico. An unspecified number of individuals were reporied by
the DNER Natural Heritage Program within 1.6 kilometers {one mile} of the Altlemative B study
comidor 1n the Secondary Limestone Forest habitat (DNER 2002). These individuals were found
north of PR-2, approximately halfway between Mora Ward and the town of Aguadilla. No
individuals of this species were found during the field reviews for this BA. The species has a
moderate potential for occwrence within the Alternative B study corndor and a low potential for
occurrence within the Alternative A and C study corridors.

Th is verecunds — (Barrio Charcas maiden fern
Federal Status: Endangered
DNER Status: Critically Endangered

Thelypteris verecunda is a terrestrial fern with creeping 2-3 millimeter- (0.75-1.2 inches-) thick
thizomes. lis dimorphic fronds are covered with star-shaped hairs and numerous longer, simple
hairs. The sterile blades are oblongate, 2.5-4 centimeters (1-1.6 inches-) long to 1.5-2
centimeters (0.6-0.8 inch-) broad, truncated at the base, and rounded at the broadly-lobed apex,
which also had brown scales. The fertile blades are lingar to attenuate, 13 to 15 centimeters (5-6
inches) long, 1.2-1.8 centimeters (0.5-0.7-inch) broad, truncated at the base, and the rachis bears
a minute, proliferous bud below the apex. The small and erect sori have a tufi of long, white,
simple hair,

The species was Federally listed as endangered throughout its range on July 2, 1993, Because of
its ranty, the species 15 extremely vulnerable to the loss of any individual, Factors which afleet
the species are clearing and development of its habitat.

The species has been collected from Barrio Charcas in the municipality of Quebradillas (USFWS
19940,  Other localities known for the species include: Barrio Bayaney, Hatillo, and Barrio
Cidral in the municipality of San Sebastian (USFWS 1990). Each of these three siles occur on
private land. In Quebradillas and San Sebastian, only one individual has been collected from
cach locality (USFWS 1990}, In Barrio Bayaney, about 20 plants are known (USFWS 1990). It
i5 found on moist, shaded limestone ledges at middle elevations of 200 meters (636 Teet), All
three study corridors contain suitable habitat for the species, but it was not found within any
study corridor during the field reviews for this BA. The species is considered to have a low
polential 1o oceur within the three study comdors,
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Zanthexylium themasianum - (St. Thomas prickly ash)
Federal Status: Endangered
DNER Status: Endangered

St. Thomas prickly ash is an evergreen shrub or small tree which grows to six meters (20 feet)
tall, The spiny trunk reaches up to 10 centimeters (four inches) in diameter, The bark, leaves,
and fruit are aromatic. The five-inch long, alternate. pinnate leaves are divided into 3 to 13
leaflets. The leaftlets are 1.25-2.5 centimeter- ({L5-linch-) long and have one or two six
millimeter- (0,25 mch-) long spmes at their base. The leallet upper surface 15 shiny green and
the lower surface is pale green with two or three spines along the mid-vein. The dioecious plants
produce small, three-petal flowers. The Fruit is a dry capsule with a shiny black seed about six
millimeters (0.25 inch) long,

The species was Federally listed as endangered om December 20, 1985, The species has been
found m Puerto Rico and the Virgin Islands at six different locations. Puerto Eico's three sites
include one near the summit of Piedras Chiquitas, one at Guajataca in the municipality of
Isabela, and one in Coamo (USFWS 19900 The areas in which the plant grows are distinguished
by the low stature of the vegetation and by more than 50 percent of the species losing their leaves
during the drv season. Plants at the Guajataca site may be threatened by farming, limestone
mining. or proposed resort development.  All of the known sites are on private land. Hurricane
winds may have destroved the population found on the summit at Piedras Chiquitas {(USFWS
1990).  The most serious threats to 8L Thomas prickly-ash seem to be modification and
destruction of habitat.

During field reviews for this BA, five individuals were found on the hillside northwest of the
intersection of Highway PR-2 and Road 113 in Study Loeation 5. This area lies within the
Secondary Limestone Forest of the Alternative B corridor. The species is considered to have a
high potential for occurrence within the Altemative B study corridor and low potential for
occurrendce within the Alternative A and C study comdors,

3.2.2 Fauna

The following eight Federal and 10 Commonwealth listed animal species have the potential to
occur within one or more of the project siudy corridors:

Amphibians

Pelrapliryne lemiutr = (Puerto Rican crested toad
Federal Status: Threstened

DNER Status: Critically Endangered

The Puerto Rican crested toad 15 a medium-sized toad, 64-120 millimeters (2.5-5 inches) n
snont-vent length, vellowish-olive to blackish-brown in color, with promiment supraorbital crests
and a distinctive long, uptumed snout. Males are considerably smaller than females and exhibit
less prominent crests,  Although not documented, these toads are believed to be opportunistic
feeders that pnmanly consume mnsects and other mvertebrates. Breeding appears to be sporadic
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and highly dependent upon occasional heavy raims, When rainfall and swrface water are
adequate, more than one breeding event may occur in a single season. The breeding period is
short and within a few weeks the toadlets metamorphose and quickly disperse. Adulis toads are
semifossorial and widely dispersed when not breeding.  Because of this erypltic behavior, the
location or even presence of adult toads when not breeding is difficult to detect.

Currently, crested toads are known 1o exist only on the main island of Puerto Rico at low
elevations (below 200 meters) (656 feet). A single large population is known from the southwest
coast in the Guanica Forest, and a small population is believed to survive on the north coast, It
has alzo been collected on the southern coastal plain near Coamo (USFWS 1990). Northern
coastal plain collections have been made near Isabela, Quebradillas, Arecibo, Barceloneta, Vega
Baja. and Bavamon. While the Guanica Forest population 1s relatively stable and consists of
approximately 1.500 to 2,000 individuals, the northemn population consists of only 25
individuals.

The Puerto Rican crested toad was Federally listed as threatened on August 4, 1987, Primary
contributing factors to this listing include loss of habitat from filling and drainage of breeding
sites for construction, cultivation and mosquito control,  Secondary factors include possibly
heavy predation on dispersing toadlets, particularly from wading birds, reproduction may be
relying on climatic events (somelimes one of more vears apart al irregular intervals), and
extremes in sex ratios.  All three study corridors contain suitable habitat for the species, however
it was not found within any of the project alternative study corridors during field reviews for this
BA. The species is considered 1o have a low potential 1o occur within the three alternatives study
corridors.

Repiles

Amphishaena bakeri = (Baker’s Worm Lizard)
Federal Status: Mot Listed

DNER Status: Critical Element

Baker's worm hizard is a snake-like reptile with rings of scales encircling the body and tail,
There are no external ear openings. Except for their size, they are similar in appearance to
earthworms, Their eves and ears are covered by skin, Most are about 30 centimeters (one foot)
long, Members of many species of worm lizard remain underground most of their lives, feeding
on earthworms, spiders, and insecis. Worm lizards are found in tropical and warm temperate
Areas,

Baker's worm lizard lives in dense woodlands, thickets and caves in Puerto Rico. It can be
found burrowing under logs, rocks, old tree stumps, and under termite and ant nests.  An
unspecified number of individuals were reporied by the DNER Natural Heritage Program
northwest of Mora Ward within the Secondary Limestone Forest of the Alternative B study
comdor (DNER 2002). No individuals of this species were found during the field reviews for
this BA. The species has a high potential for oceurrence within the Alternative B study corridor
and a low potential for occurrence within the Allemative A and C study corndors.
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Epicrates inornatus - (Puerto Rican boa)
Federal Status: Endangered throughout its range
DMNER Status: Vulnerable

The Puerio Rican boa’s color is somewhat variable, but usually ranges from pale to dark brown,
somehimes grayish, with 70 to 80 darker colored blotches along the back from neck to vent.
These dorsal blotches are generally dark-bordered with the centers of a lighter hue. Maximum
size of this snake is approximately two meters (6.5 feet). In captivity, the boa’s diet consists of
birds, small mammals, and lizards, and a similar diet 15 expected in the wild, The boa feeds by
seizing the prey in its jaws, wrapping several coils around the victim, and then constncting until
the prey has suffocated. The prey is then swallowed head first.

This species exists only in Puerto Rico, however no population estimates are available. Their
preferred habitat seems to be the forested limestone hill area. The boas utilize ground level
retreats for sleeping duning the day, and apparently hunt most of their prey m nearby trees at
night. During a radiotelemetry study at the Mata de Platano Reserve, the average home range
area for females was 7800 square meters, whereas for males it was 5000 square meters
(USFWSE 1990). The mean area used dunng nonreproductive peniod by females was 22,119
square meters and 1,326 square meters for males. During the reproductive period, all radio-
tracked females used a mean area of 16,940 square meters and all males used 18,500 square
meters.

The Puerto Rican boa was Federally listed as endangered on October 13, 1970, Oil produced
from the snake’s fat was a popular commodity and the snake’s vulnerability was heightened by a
concurrent reduction of habitat. Deforestation and illegal hunting continues to affect the snake’s
population.  Predation by the mongoose, introduced inte Puerto Rico in the 1900°s, i1s possibly
another contributor to the decline in numbers, but the idea has not vet been directly supported.
During field reviews for this BA, two individuals were found around chiff edges of the Camuy
River Gorge in Study Location 1, Two individuals were also found in the hills ¢ast of, and on
the cliff overlooking, the Guajataca River Gorge in Study Location 3. These areas lie within the
Secondary Limestone Forest of the Aliemative A and Aliernative C study corridors.  Two
individuals were found east of PR-2 by the city of Aguadilla, within cach of the three altemative
study corridors in Secondary Limestone Forest habitat. The species are considered to have a
high potential for occurrence in the Alternative A, B and C study corridors,

Mabuya mabouya sfeani — (Lucia, Slippervback skink)
Federal Status: Not Listed

DMER Status: Vulnerable

The lucia 15 a terrestrial skink with a bronzed-brown colored body. Stretching from the species/
nogtrils to its back legs are two dark brown siripes on each side. These siripes are separated by
cream-colored strips, also running the length of its body, It 15 approximately 40 millimeters (3.3
inches) long,

The species was once common in isolated localitites, In Puerto Rico, the species is abundant at
the base of coconut trees, under the clusters of opuntia and in the eracks of rocks, It 15 also



known 1o entér houses,  An unknown number of individuals were reported by the DNER Natural
Heritage Program within 1.6 kilometers (one mile) of the Alternative B study comidor in the
Secondary Limestone Forest habitat (DNER 2002). The individuals were found on mogotes east
of the Guajataca Faver Gorge. No mdividuals of this species were found during the feld reviews
for this BA. The species has a moderate polential for occurrence within the Alternative B
cormdor and a low potential for ocouwrrence within the Altermative A and C study cormidors.

Birds
Aecipiter siriatus venator — (Puerto Rican sharp-shinned hawk)

Federal Status: Endangered throughout its range
DNER Status: Critically Endangered

The Puerte Rican sharp-shinned hawk is a small hawk measuning approximately 28-33
centimeters (11-13 inches) in length. The dark. slate-gray upper parts and heavily barred rufous
under parts of the adults are distinctive. Immature birds are brown above and heavily streaked
below. It has a shorl, squared tail, often appearing notched when folded, and a small head and
neck. When in flight, noticeable characteristics are the short, rounded wings and long, narrow
tail. The hawks will nest in both natural and modified habitats, tending to select plantation and
natural forest nest sites with similar vegetative structure and topography (closed canopies and
dense stands).

Breeding populations have been located in the mountain forest of the Maricao Forest, Toro
MNegro Forest, Guilarte Forest, Carite Forest and Caribbean National Forest A 1992, 285.6
square-kilometer (178 square-mile) census yielded ¥2 sharp-shinned hawks, 40 in Maricao
Forest, 30 in Tore Negro Forest, 10 in the Carite Forest and two in the Carribean National Forest.
The center of sharp-shinned hawk courtship and territorial activities in Maricao Forest has been
located in the north-central and eastern parts, within the subtropical lower montane wet forest
and subtropical wet forest types. In the Carite Forest, territorial and courtship activities occurred
in the northeastern and north-central parts, within the caimitillo-granadillo forest types. In Toro
MNegro, these activities took place in the elfin woodland, sierra palm, caimitillo-granadillo and
tabonuco forest types. In the Caribbean National Forest, the only two sharp-shinned hawks
sighted were detected in the south-central part of the forest, confined to the Palo Colorado forest
type of the lower montane forest (USFWS 1990,

The species was Federally listed as endangered on September 9, 1994, Threats 10 the hawk
nclude timber harvest and management practices in the forests, road construction, increase m
numbers of recreational facilities, disturbance associated with public use, hurricane effects, and
genetic vanation issues. Low reproductive success, high desertion of eggs, and high nestling
mortality due 1o parasitism by the warble {1y (Philornis spp.) have also been reported.  All three
study corridors contain suitable habitat for the species, but it was not observed within any of the
project alternative study comdors during field reviews for this BA. The species is considered to
have a low potential to occur within the three aliernative study corridors.
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Amazona vittata — (Puerto Rican parrot
Federal Status: Endangered
DNER Status: Critically Endangered

The Puerto Rican parrot is bright green, about 30.5 centimeters (one foot) in length, with red
forehead, blue primary wing feathers, and flesh-colored bill and feet. This bird feeds chiefly on
wild fruits, particularly the sierra palm (Prestoea montana), but may also consume flowers and
tender shoots. During October, when other fruits are scarce, the tabonuco fruit (Dacryodes
excelsa) becomes an imporiant food item. Observations around 1990 indicated that nesting is
confined almost exclusively to natural cavities in Colorado trees (Cyrilla racemiflora). The
parrots clean out the interior of the cavity but they do not add lining material. Nest height varies
from about 7-15 meters (23-49 feet) above the ground. Mating begins in January and clutch size
ranges from two to four eggs. The period from laving to fledging lasts about 13 weeks. An
intensive management program began in 1973, greatly increasing fledging success rate.

Preferred habitat of the Puerto Rican parrot consists of mature rain forest located between about
396-829 meters (1.300-2,700 feet) in elevation. Dwarf forest at the higher elevations and second
growth lowland forest are not used. The parrots are confined to areas having the largest number
of old Colorado trees, which supply nesting cavities. Historically, the parrots nested in holes in
cliffs as well, and occupied a more diversified habitat, particularly at lower elevations. The
captive program of the Puerto Rican parrot was initiated in 1968 by collecting parrots already
captivity and from the wild. A captive flock is being maintained to increase the number of
parrots; to maintain a second group of birds, particularly if there should occur a natural
catastrophe: to provide and manipulate different genetic stock for trading with the wild flock;
and to eventually provide stock to be reintroduced into the wild.  Although the Caribbean
Mational Forest contains over 26,000 acres, the parrols have concentrated in a small area of 3,000
acres in the western and west central part of the forest. The northern karst region has been
identified as the release site for the Puerto Rican Parrot.

The species was Federally listed as endangered on March 11, 1967. The Puerto Rican parrot
currently ranks as one of the world's most critically endangered species. The initial decline has
been attributed to extensive deforestation. Contnbuting factors have neluded widespread
hunting, devastating hurricanes, natural predation, and the taking of parrots for pets. The small
size of the remaining population makes all adverse pressures very serious, The Recovery Plan
for the Puerto Rican Parrot, Amazona vittata, approved in April 1987 (original approval:
November 30, 1982), includes the following recommendations:

{1} Increase effective wild population at the Caribbean National Forest to a self
sustaining level of 300 birds;

(2) Maximize production of Puerto Rican parrots in captivity for eventual release;
{3} Protect and improve present and potential parrot habitat within the Caribbean
MNational Forest area and the Rio Abajo area;

(4) Establish and maintain a second effective wild population of at least 500 birds
i the Rio Abajo area;

(%) Manage wild populations in the Caribbean National Forest and in the Rio
Abajo area;



{6} Construct and operale a second aviary at Rio Abajo Forest 1o produce pammols
for release; and.

{7} encourage research and recovery efforis by reputable members of the private
sector,  The second aviary al Eio Abgyjo Forest was constructed i 1993,
However, this aviary is roughly 23 kilometers {15.5 miles) from the closest
alternative corridor ( Allermatives A and C).

Mo mature rainforesis above elevation 396 meters (1,300 feet) exist within any of the three study
comidors. In addition, the tree species prefemed by the parrot were not Found within any of the

alternative commdors, The species is considered to have no potential to occur within any of the
three alternative study corridors.

Buteo erus brunnescens — (Puerto Rican broad -winged hawk
Federal Status: Endangered throughout its range
DNER Status: Crtically Endangered

The Puerto Rican broad-winged hawk is a small, dark chocolate brown hawk with a body length
of approxmmately 39 centimeters (15 nches). This is the darkest subspecies of the broad-winged
hawk. In adults, the tail, broadly banded with black and white, and the rufous breast are
characteristic. Immature birds have dark bars on the breast and lack the distinctive tail bands of
the adult. Broadwings flap more than the similar but larger red-tailed hawk. Prev fypes
collected from a nest include centipedes, frogs, lizards, mice, rats, and birds.

The species is an uncommon and local resident. Existing populations are restricted to montane
habitats of three forests: Rio Abajo Forest, Carite Forest, and Caribbean National Forest. A
206.4 square-kilometer (130 square-mile) census in the three forests m 1992 yielded 58 broad-
winged hawks, or an estimated population of 124 individuals (USFWS 1990}, Sightings of the
species have been reported from other areas including Cayey (next to the Carite Forest), Utnado,
Javuva, Adjuntas, and Villalba. The hawks were more often seen in the eastern side of the
Caribbean National Forest, and the tabonuco and palo colorado forest tvpes were reported to be
the preferred habitats for the species. A cluster of broad-winged hawks was reporied in the
north-central part of the Canibbean National Forest within subtropical wet forest and subtropical
rain forest, where the tabonuco is the dominant forest type. In the Carite Forest the species has
been reported from the elfin, caimitille, granadille, tabonuco, and slope forest types,

The species was Federally listed as endangered on September 9, 1994, Timber harvest, forest
management practices, road construction, increase in numbers of recreational Facilities,
disturbance from public use, mortality and habitat destruction from hurricanes, and possible loss
of genetic variation due to low population levels are all potential threats 1o the species.  All three
study cormidors contain suitable habitat for the species, but it was not observed within any of the
project study corridors during field reviews for this BA. The species is considered 10 have a low
potential to occur within the three altemative study corridors

Celunha inornata wetmarei — (Puerto Rican plain pigeon)
Federal Status: Endangered throughout its range

DNER Status: Endangered
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The Puerto Rican plain pigeon is about the size and shape of a domestic pigeon. At a distance
the species appears pale blue-gray. The head, hindneck, breast, and the top central part of the
folded wing are washed with a wine ¢olor. The wing coverts are marginad with white, while
legs and feet are dark red. A variety of fruits, seeds, and livestock feed makes up this species’
diet, Breeding occurs throughout the vear, but peaks in late winter and spring. Somie nesis are
flimsy platforms of twigs, occasionally placed on unused rat nests or on an accumulation of litter
in a tangle of vines. More typically. nesis are built on a bare forking tree branch or near the top
ol a bamboo stalk, The pigeon lavs only one egg. but a female has been documented to produce
three broods in a vear. Flocking can occur any time food is locally abundant. Adult pigeons
congregate in small flocks for feeding during the breeding season.

As of 1990, there were a minimum of 204 individuals in the wild and 116 in captivity (USFWS
19900, Surveyvs conducted since 1973 indicate that the only existing population occurs in the
lower montane forest and hardwood canyons near Cidra and surrounding municipalities,
particularly Cayey. A few of the birds have also been reported at Gurabo and Utuade (USFWS
1990). Historical habitats reportedly used by this bird include lowland swamps and woodland,
open woodland and cultivated land in the mountains, limestone karst, and coffee plantations n
upland hills.

The Puerto Rican plam pigeon was Federally listed as endangered throughout its range on
October 13, 1970, Extensive deforestation and over-hunting are major factors contribuling to
population decline. Habitat loss due 1o the rapid development of the Cidra area is the most
serious threat to the species” existence. The majority of nest failures observed were also a result
of human-caused disturbances. Establishment of new populations apparently has been limited by
the bird’s reluctance to colonize new areas. All three study comridors contain historically suitable
habitat for the species (limestone karst), but it was not observed within any of the project
alternative study corridors during field reviews for this BA. The species is considered to have a
low potential to occur within the three altermative study corridors,
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4.0 POTENTIAL IMPACTS

Section 3.0 of this BA identified the Federal and Commonwealih listed species known to occur
or which have the potential to occur within each study corridor based on the presence of suitable
habitat, documented studies, and project field reviews. ‘This section discusses the direct, indirect
and cumulative impacts that may result to listed plant and animal species known o occur or
potentially occur within each study corridor as a result of construction and operation of each
build alternative.

4.1 Direct and Indirect Effects

4.1.1 Alternative A
Plans

Table 4-1 lists the three Federal and 17 Commonwealth listed plant species known to occur
within the Altemative A study corridor. Three of these (Schoepfia schreberi, Caesalpinia major,
and Jacquinia wmbellata) were observed within the proposed 90 meter wide nght-of-way dunng
the BA field studies. Construction of Allemmative A may result in the loss of individual plants of
each of these species during clearing of the right-of-way. Proposed conservation measures to
olf-s¢t these potential losses of individual plants are presented in Section 5.0,

In addition. construction of Alternative A would result in the loss of suitable habitat for these
plant specres within the cleared nght-of-way, As shown in Table 4-2, the area of suitable habitat
for listed plant species that would be lost as a result of construction of Altemative A is
approxmmately 122 hectares (301 acres).  This area includes Secondary Limestone Forest,
Riparian Forest, and Scrub Forest habitats.

Construction of Alternative A would also result i the loss of approxmately 122 hectares (301
acres) of suitable habitat (Secondary Limestone Forest, Riparian Forest, and Scrub Forest) for
species with a potential for occurrence within this study corndor (see Table 3-2 for a listing of
these species). The potential Tor loss of individuals of ¢ach of these plants during construction 15
considered low since they are not known to occur within the Alternative A study comidor.

Animals

The only Federal and Commonwealth hsted ammal species known 1o occur within the
Alternative A study corndor is the Puerto Rican boa. This species was also observed within the
proposed 90 meter wide right-of-way during the BA field siudies. The total area of suitable
Puerto Rican boa habitat that would be lost as a resull of construction of Allernative A 1s
approximately 103 hectares (254 acres) of Secondary Limestone Forest (see Table 4-2). The size
of the Puerto Rican boa population within this area is unknown., Construction activity and post-
construction operation of the new highway could also result in the death of an unknown number
of boas.
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Table 4-1
Listed Plant and Animal Species Observed In Alternative A Study Corridor

(1) NE - Notr

Plant Specics Common Name Source | Numberof | Listing Statm™
[ USFWS™ | DNER®
Antirhea portoricensis | Puerto Rico quina BA field studies 10 Mone EC
Broaus portaricensis No common name BA field studies 50 None EC
Mauritius thom, mysore ,
Caesalpinia major thorn T | BA field studies Multiple | Mone EC
Barbados cedar, .
Codvela odarata Spanish sedar BA field studies | Meme EC
Guayabota, Micaro, .
Diospyros sintenisti | Tabeiba BA held studies | 5 Nene | EC
Mata buey, Beautiful .
Gowissa alazxny gu:t.."::qr BA ficld studies | 5 E EN
Grapira obiusata Coercho, corcho blanco | BA field studies 2 Neone EC
Ilex urbartiana Cuero de sapo BA field studies 1 None EC__
Jacquinia umbellata Chirriador, chimre BA held studies i MNone EC
Myrcia pagani Mo common name BA field studies 2 E CER
Ottoschulzia rhodexylon | Palo de rosa BA ficld studies 110 E CR
Pereskia aculeata Barbades shrub DNER 2002 NE™ Mone EC
Polvgala cowellii WViolet tree BA field studies & Nene EC
Preudolmedia spuria | False breadnun BA field studies 1 None EC
Guayaba de monte,
hdountain guava, Spermy | BA Dield studies
Ftdinnm ampladeante guava 10 None EC
Schoepfia schreberi Mo common name BA field studies 5 MNone EC
Sloanea amygdalina Motillo BA field studies 1 Naone EC
Animal Species
BA field
studies, DNER
Epicrates normatits Puerto Rican boa 2002 4 E VU

(23 USFWS = U5 Fish and Whildlife Service
{3) DNER = Puerto Rico Department of Matral and Environmental Resources

{4) Designated Status

T = Threatened (USFWVS)

CR = Critically Endangered (DNER)
EC = Critical Element (DNER)
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Table 4-2
Listed Species Habitat within Alternative A Right-of-Way (ROW)
(Including Three Connectors)

Arean within %-Aefer ROW Potential
Habitat for
Habital/Land Use Hectares Acres Listed Species™
within BOYW?
Secondary Limesione 102.8 254.1 Yes
Forest
Riparian Forest 1.0 2.6 Yes
Serub Forest 18.0 44,5 Yes
Delonix Forest 0.0 0.0 WA
Luecacna Forest 00 0 MA
Herbaceous Vegetation 0.3 07 No
Pasture Land 2342 FTRG Mo
Crop Land 5.3 i 1] No
Developed Land 77.6 191.7 Mo
Herbaceous Wistland B2 M3 Mo
Lowwland Albizia Fosest 0.0 0.1 o
Total 45005 11131 |

Total arca of potential habitat for listed species within Alternative A ROW = 121.%
hectares (301.2 acres)

(11 Includes both plant and animal Federal and DNER listed species.
MA = Mot applicable

Proposed conservation measures to off-set potential losses to Puerto Rican boas are presented in
Section 5.0. Other animal species that have a potential to occur within the Alternative A study
cormidor include the Puerto Rican crested toad, Baker's worm lizard, slippery back skink, Puerto
Rican sharp-shinned hawk, Puerto Rican broad-winged hawk, and Puerto Rican plain pigeon.
Direct and indirect effects to these species as a result of construction and operation of Alternative
A include potential loss of nesting, denning, roosting, and foraging habitat and increased roadkill
potential. The potential for loss of individuals of each of these animals during construction and
operation of Alternative A is considered low since they are not known to occur within the
Alternative A study corridor,

4.1.2 Alternative B
Plants

Table 4-3 lists the six Federal and 23 Commonwealth listed plant species known to occur within
the Allernative B study corridor. Two of these (Scheopfia arenaria and Oftoschulzia rhodoxylon)
were observed within the proposed 90 meter wide nght-of-way dunng the BA hield studies,
Construction of Alternative B may result in the loss of individual plants of each of these species
during clearing of right-of-way, However, the potential loss of listed plants resulting from
construction of Alternative B is considered low since most of the right-of-way for Alternative B
would be within the existing PR-2 right-of-way.
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Table 4-3

Listed Plant and Animal Species Observed in Alternative B Study Corridor

Species Common Nanie Source IH-!“ HI i dr] l' 88
USFWS® | DNER™ |
Antirhea portaricensis | Puerto Rico quina DINER 2002 R None EC
Anerodendron BA Field Smdies,
| panciflorn Mo common name DANER 2002 2 E CR
Bunrelia bellonis Puerto Bico bully DNEER 2002 ME Mone EC
Campyloceritrium edfloss bentapir DNER 2002 NR Mone EC
Chionamthns oallifora Hueso DER 20402 NE Mone EC
Chionanthus Bgustring | Cabra blanca DNER 2002 NER Mone EC
Daplmapsis helleriana | None DNER: 2002 MR E CR
Dioclea hexandra Bejuco de mato DNER 2002 NR None EC
Di N Guayabota, Mucaro, . .
fOspyFos sinfenisii Tabeibe BA Field Studies 10 Mone EC
Dirypetes ilicifolia Rosewood DMER. 2002 WR Mone EC
Drypetes lateriflora Guiana phim DNER 2002 NE Mone EC
| Engenia wnderwoodii Underwood's stopper DHER 2002 MR Mone EC
Miata buey, Beautiful BA Field Studies,
Croetrea elegans oetoes DNER 2000 20 E EN
Jacquinia umbellata Chimmiador, chirre BA Field Studies 25 None EC
Mappia racemosa FPalo de cana DWER 2002 MR Mone EC
Ottaschulzia BA Field Studies,
I Palo de rosa DNER 2002 13 E CR
Virgin Island
Pazgiflore muricula passioni] IHER 20602 ME Mone EC
Polygala cowellii Vielet tree EA Field Studies G Mone EC
Guavaba de monte,
Parclinm amplexicails Moamtain guava, Sperry | BA Field Sudies 10 Mane EC
guava
Rollinia mrcosa Wild sugar apple DNER 2002 NER Mone EC
, BA Field Studies,
Schoepfia arenaria Mo common name DNER 2002 B4 T EN
Zenithaxilnnn . BA Field Sdies,
dhoiasianm St Thomas peickly ash | ™ rpp 2002 : E EN
Animal Species
Amphishaena bakeri Baker's worm lizard DNER 2002 MR Mone EC
| Epicrates inormatus Fuerto Rican boa BA Field Studies 1 E U
(1) NE - Notr

{2) USFWS = U.5. Fish and Wildlife Service

(3) DNER = Puerto Rico Department of Mawral and Environmental Resources

{4) Designated Status
T = Threatened (USFWS)
E = Endangered (USFWS)
EN = Endangered (DNER})
CR = Critically Endangered (DNER)
EC" = Critical Element (DNER)
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Construction of Altemative B would also result in the potential loss of up to 49 hectares (121
acres) of suitable habitat for each of these plant species (Table 4-4). However, the actual loss of
suitable habitat for listed species as a result of construction of Altemative B would be mmimal
since most of the right-of~way for Altemative B would be within the existing PR-2 roadway
alignment,

Anrimarls

The only Federal and Commonwealth listed animal species known to occur within the
Alternative B study corridor is the Puerto Rican boa and Baker’s worm lizard (see Table 4-3).
Both of these species share similar habitats (1.e.. dense woodlands), The total arca of sunable
Puerto Rican boa and Baker's worm lizard habitat that could be lost as a result of construction of
Alternative B is approximately 49 hectares (121 acres) of Secondary Limestone Forest and Scrub
Forest (see Table 4-4 for impacts to listed species habitat within the nght-of-way). However, the
actual loss of suitable habitat for the Puerto Rican boa and Baker’s worm lizard as a result of
construction of Alternative B would likely be minimal since most of the right-of-way for
Alternative B would be within the existing PR-2 nght-of-way.

Table 4-4
Listed Species Habitat within Alternative B Right-of-Way (ROW)
Area within 90-Meter ROW Potential
Hahitat for
AL Hectares Atres Listed Species™
within BOWT

Secondary Limestone Forest 2.5 T27 Yes
Serub Forest 19.4 479 Yies
Riparian Forest 0.0 0.0 NA
Delonix Forest 23 5.6 Mo
Luecaena Forest 2.2 55 Mo
Herbaceous Vegetation 1.4 35 Mo
Pasture Land 53.2 1315 o

Crop Land 7.4 183 Mo
Developed Land Ao RO B
Herbaceous Wetland 2.0 5.0 o
Lowland Albizia Forest 0. LX) MA
Coagtal Forested Wcﬂand__ 0.5 1.3 Mo

Total 442 5 | 10653, 4

Total area of potential habitat for listed species within Altemative B ROW = 488
hectares (120,6 acres)

(1) Inchudes both plant and animal Federal and DNER listed species
MA = Moi applicable
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4.1.3 Alternative C
Plants

Table 4-5 lists the three Federal and 17 Commoenwealth listed plant species known o oceur
within the Altemative C study comidor. Three of these (Schoepfia schreberi, Caesalpinia major,
and Jacquinia umbellaia) were obzerved within the proposed 90 meter wide right-of-way during
the BA hield studies, Construction of Allermative C may resull in the loss of mdividual plants of
each of these species duning clearing of the nght-of-way. Proposed conservation measures to
off-set these potential losses of individual plants are presented in Section 5.0.

Table 4-5
Listed Plant and Animal Species Observed in Altermative C Study Corridor

Listing &

Plant Species Commaon Name Source Number of Status'

Individuals
USFWS® | DNER™

Antirfew prortoricensis Puerto Rico quina BA Field Snudies 1d Mone EC
Broies porforiceiists Ty COTTUTETE TRATE BA Field Studies 50 Mone EC
Coesalpinia mafor nhauritis thom, MYSe | BA Field Studies vine None EC
Cedrela odoraia Batbados cofar, Spanish | B Field Studies 1 Wone EC
Diiospywar shytentsii %ﬁ’."ﬁ“ Milicarc, BA Field Studies 3 None EC

Goeren slegans ""“'IE baey, Beautiful EA Field Studies 12 None E

Crteaprira ohiusaia Corcho, corcho Baneo BA Field Snedies 2 E E
Wex ivrtmriaen Cien de P BEA Field Shsdies | Mione EC
Sacaquinta umbellata Chimador, chirre BA Field Studies 8 Nong EC
Myrice poga i COTIITCE: A BA Field Snides 2 E CR
Cirazcleilzin rhadaxylan Palo de fos BA Field Shudies 110 E CR
Pereshia aculeata Barbados shrub DMNER 2002 NE Mone EC
Folvgala cowellii Vinlet tres BA Ficld Smudies 6 Mone EC
Prrrdolmedia sprrda Falss breadns BA Frekl Studies I Mo EC
P siclium amplexicanle qm':m}_, :"“" monte, SpeTY | Ba Fiekd Stadies MR Nore EC
Sehorpfin selweberi Mo COTTIRON: RAme BA Field Snudies 3 Mone EC
Slpanes amypdaling Medalle BA Field Studies | Mo EC

Animal Species
BA Freld Stushes, 4 E VU
| Epierates inornatus Puerto Fican boa DMER 2002

(1) WE = Mot reported

(2) USFWS = U5 Fish and Wildlife Service
(3) DHER = Puerto Rico Department of Maural and Environmental Resources

(4) Designated Status

T = Threatened (LISFWS)

E = Endangered (LSFWS)

EN = Endangered (DNER)

CR = Critically Endangered (DNER)
EC = Cntical Element {DNER)
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Construction of Alternative C would also result in the loss of suitable habitat for each of these
plant species within the cleared right-of-way. As shown in Table 4-6, the area of suitable habitat
for Listed plant species that would be lost as a result of comstruction of Altermative C s
approximately 108 hectares (266 acres). This area includes Secondary Limestone Forest,
Riparian Forest, and Scrub Forest habitats,

Table 4-6
Listed Species Habitat within Altemative C Right-of-Way (ROW)

(Including Connector)

Area within 90-Meter ROW Potential
Hahbitat for
Habitat/Land Use Hectares Atres Listed Species™
wilhin BOW?

Secondary Limestone Forest 05,7 2389 Yes
Riparian Fofest 6.6 26 Yes
Serub Forest 16000 248 Yes
Delomx Forest L0 WLl MNA
Luccanca Forest 0.0 0.0 MA
Herbaceous Vegetation 0.2 0.4 Mo
Pasture Land 1910 4715 Mo

Crop Land 12.2 44,0 Mo
Developed Land 121.3 2007 Mo
Herbaceous Welland B2 20,2 Mo
Lowland Albizia Forest 0.0 1 MA
Constal Forested Wetland .0 1) MNA

Tioaal 446.2 11025

Total area of pofential habitat for listed species within Allemative © ROW = 1078
hectares (266, 3 acres)

{1) Inchudes both plant and animal Federal and DNER listed species
NA = Not applicable

Construction of Alternative C would also result in the loss of approximately 108 hectares (266
acres) of suitable habitat for species with a potential for occurrence within this study corridor
{see Table 3-2 for a listing of these species). The potential for loss of individuals of cach of
these plants during construction is considered low since they are not known to occur within the
Alternative C study corridor.

Animails

The only Federal and Commonwealth histed animal species known to occur within the
Alternative C study corridor is the Puerto Rican boa. This species was also observed within the
proposed 90 meter wide right-of-way during the BA field studies. The total area of suitable
Puerto Rican boa habitat that would be lost as a result of construction of Alternative C is
approximately 97 hectares (239 acres) of Secondary Limestone Foresi (Table 4-6). The size of
the Puerto Rican boa population within this area 15 unknown, Construction activity and post-
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comstructhion operation of the new highway could also result m the death of an unknown number
of boas.

Proposed comservation measures to off-set these potential losses are presenied m Section 5.0,
Other animal species that have a potential to occur within the Alternative C study corridor
include the Puerto Rican crested toad, Baker’s worm lizard, slippervback skink, Puerto Rican
sharp-shinned hawk. Puerto Rican broad-winged hawk, and Puerto Rican plain pigeon. Direct
and indirect effects to these species as a result of construction and operation of Alternative A
include potential loss of nesting, denming, roosting. and foraging habitat and increased roadkill
potential. The potential for loss of individuals of each of these animals during construction and
operation of Altemnative C is considered low since they are not known to occur within the
Altermmative C study comidor.

4.2 Cumulative Effects

Cumulative effects include the effects of future Commonwealth, local, or private actions that
have or are reasonably certain to occur in the study areas considered in this BA. Future Federsal
actions that are unrelated to the proposed action are not considered in this section since they
require separate consultation pursuant to Section 7 of the Endangered Species Act.

Several possible future development projects in northwestern Puerto Rico have been identified,
including passive parks, a school, firchouse, police station, stone crusher, asphalt plant, and an
industrial park; however, these proposed actions are located in existing urban or agricultural
areas and would have little or no effect on existing habitat suitable for listed species. The City of
Aguadilla is attempting o integrale Alternative A in fiture expansion planning. However, since
Alternative A would be a limited access highway, it would not provide direct access to private
land adjacent to the highway. Likewise, Alternatives B and C would also provide a limited
access highway, and therefore would not provide direct access to private land adjacent to the
highway.
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5.0 CONSERVATION MEASURES

In order 1o prevent jeopardizing the continued existence of the listed plant and animal species
potentially affected by construction and operation of the three build alternatives, the following
conmservation measures will be implemented by the PRHTA.

5.1 Plants

Unless otherwise limited by size (e.g., large trees), all listed plant species found within the right-
of-way will be relocated to the Guajataca or Rio Abajo Forests or other publicly-held property
where their long-term protection is assured, The recipient site for the transplanted plants will be
selected jointly by the PRHTA, USFWS (for Federal listed species), DNER. and site manager.
The site characteristics of the recipient site (soils, geology, associated vegelation, ete)) will be
similar to those of the affected site.

Relocation methodologies may include transplantation, seed propagation, and cultings. Seed
propagation and cuttings may be more appropriate for woody species smee transplantation of
woody species often is not successful, Seeds and cuttings will be taken from all affected
individuals to the maximum extent possible.

Prior to any construction activities, detailed vegetative surveys of the right-of-way will be
performed by a professional botamst, The purpose of this survey is to identify and mark all
Federal and Commonwealth listed plant species for relocation. Following this survey, the
PRHTA will submit species-specific relocation procedures to the USFWS (for Federal listed
species) or DNER (for Commonwealth listed species) for review and approval.  These
procedures will be developed or compiled by professional botanists or horticulturalists. The
relocation methodology for tree transplants shall be prepared by an Intemmational Society of
Arboniculture Certified Arborist and shall comply with ANSI 300 “Transplanting Standards,™

Onece the relocation procedure is accomplished, the PRHTA will also provide funding 1o the
DNER for long-term monitoring and maimtenance of the relocated plant populations.

3.2 Animals
Puerto Ri i
The proposed conservation measures for the Puerto Rican boa include education of project

personnel, pre-construction survevs and relocation of individuals to protected areas. These
comservation measures arg as follows;

(13 All construction personnel will be required to attend an instructional meeting
regarding the Puerto Rican boa. Information to be presented in this meeting melude a
description of the Puerto Rican boa. listing status, penalties for disturbance. and the
capture and relocation procedures desenbed below,
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(2)

(3)

During the period of nght-of-way clearmg and grading, two field biologists will
conduct daily field surveys for the Puerto Rican boa in each construction area prior to
commencement of work. These surveys will focus on rock and ground crevices and
in trees that could be used by the species. Heavy equipment will also be checked for
boas that may have crawled onto the equipment overnight. Surveys will be scheduled
according to the contractor’s work plan; daily changes in these work plans will be
taken into account for planning site surveys. The surveys will be performed between
5 am. and 7:30 a.m. the day heavy equipment is scheduled to enter the work area.

In the event of a positive dentification, the protocol presented below for capture and
relocation of boas will be implemented. It any snake is spotted by construction
personne] in the working area, all machine work withm 50 feet of the snake will cease
and the resident engineer notified. An authorized project biologist will capture the
snake for relocation according to the protocol presented below. Construction
achivities may resume once the snake has been removed.

All captured snakes will be relocated to the Guajataca or Rio Abajo Forests or other
publicly-held property in an area of similar habitat from which it was captured.

Monthly reports summarizing survey results and capture and relocation activities for
boas will be prepared and submitted to the USFWS and DNER.

The resident project biologists are responsible for implementing the following procedure in the
event a snake 15 found within the right-of-way during construction. At least one resident project
biologist will be on-site during all work hours. In the event a snake is spotted the following steps
will be taken:

{a) Workers within 50 feet of the snake will stop all work.

{b) One person will keep waich of the snake while another contacts the resident
engineer or project biologist.

(c) The project biologist will capture the snake with a snake stick or other suitable
instrument without inflicting harm 1o the snake. The snake will be placed in a

burlap sack or box and placed in a cool, dark place inside project facilities to
await transport to the relocation site.

{d) If" the snake is positively 1dentified as a Puerto Rican boa, it will be transported to
and released in the Guajataca or Rio Abajo Forests or other publicly-held property
i an area of similar habitat from which it was captured. All other snake species
will be released at the edge of the nght-of-way at the end of the work day.
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{2) After the snake has been released, the projedt bologst will be responsible for
ensuring that a report of the incident is completed. This report is to contain the
following information:

(1} Exact location of the snake at time of sighting and circumstances of
the sighting,

(2} Order and timing of procedures followed after sighting.
(3) Personnel involved in each step of procedures.

(4) Percerved condition of snake at tme of sighting and condition of snake
when removed by approved person.

{5) The species of the snake if known.
{(6) Time and location of where the snake was released.
{7} Any photographs of the snake that may have been taken.

{f} The report is to be signed by the project biologist and included in the monthly
report submitted to the USFWS and DNER.

{g) In the event an observed snake cannot be captured. work within 50 feet of the
snake may resume only after the snake has left the right-of-way.

{h) In the event a dead snake is discovered within the right-of-way, its carcass will be
placed in a sealed plastic bag and placed on ice or within a freezer until positive
identification of the snake is made, IF the snake is identified as any species other
than a Puerto Rican boa its carcass can be discarded. If the snake is identified as a
Puerto Rican boa, the carcass shall remain frozen and the USFWS and DNER are
to be contacted for further mstruction,

Baker's worm lizard, Slipperyback skink. and Puerto Rican crested toad

The Baker's worm lizard, slippervback skink, and Puerto Rican crested toad are, by their small
size and secretive habits, difficult to detect. However, due to the poiential occurrence of these
species within the project nght-of-way for cach of the build altematives, the following

comservation measures will be implemented:

(1)

During the period of nght-of-way clearing and grading, two field biologists will
conduct daily [eld survevs for the Baker's worm lizard, shppervback skink. and
Puerto Rican crested toad in each construction area prior to commencement of work.
These surveys will be performed concurrently with the daily Puerto Rican boa
surveys desenbed above and will focus on roek and ground crevices and in trees that
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could be used by the species, Surveys will be scheduled according to the contracior’'s
work plan; daily changes in these work plans will be taken into account for planning
site surveys. The surveys will be performed between 5 am. and 7:30 a.m. the day
heavy equipment 15 scheduled to enter the work arca.

In the event of a positive identification, the protocol presented below for capture and
relocation of the target species will be implemented. If any of the target species are
spotted by construction personmel in the working area, all machine work within 50
feet of the specimen will cease and the resident engineer notified,  An authonized
project biologist will attempt to capture the specimen for relocation according to the
protocol presented below. Construction activities may resume once the specimen has
been removed.

{2) All captured specimens will be relocated to the Guajataca or Rio Abajo Forests or
other publicly-held property in an area of similar habitat from which it was captured.

{3) Monthly reports will be prepared and submitted to the USFWS (for Federal listed

species) or DNER (for Commonwealth listed species) summarizing survey results and
capture and relocation activities for all specimens.

The resident project biologists are responsible for implementing the following procedure in the
event one of the above species is found within the right-of-way during construction. At least one

project biologist will be on-site during all work hours. In the event a specimen 15 spotted the
following steps are to be taken:

{a) Workers within 30 feet of the specimen will stop all work.,

(b) One person will keep watch of the specimen while another contacts the resident
engineer or project biologist,

{¢) The project biologist will capture the specimen withouwt inflicting harm to the
specimen. The specimen will be placed in a burlap sack or box and placed in a
cool, dark place inside project facilities to await transport to the relocation site.

{d) The specimen will transported to and released in the Guajataca or Rio Abajo
Forests or other publicly-held property in an area of similar habitat from which it
was captured.

(&) After the specimen has been released, the project biologist will be responsible for
ensuring that a report of the imcident is completed, This report is 1o contain the
following information:



{1} Exact location of the specimen at time of sightmg and circumstances
of the sighting.

{(2) Order and timing of procedures followed afler sighting,
{3) Personnel involved in each step of procedures,

(4) Perceived condition of the specimen at time of sighting and condition
of specimen when removed by approved person.

(5} Time and location of where the specimen was released.
(6} Any photographs of the specimen that may have been taken.

(F} The report is to be signed by the project biologist and included in the monthly
report submitted to the USFWS (for Federal listed species) or DNER (for
Commonwealth listed species).

{g) In the event an observed specimen cannot be captured, work within 50 feet of the
specimen may resume only after the specimen has left the right-of-way.

Puerto Rican broad-winged hawk, Puerto Rican sharp-shinned hawk, and Puerto Rican plain

g e

The Puerto Rican broad-winged hawk, Puerto Rican sharp-shinned hawk, and Puerto Rican plain
pigeon have a low potential for occurrence within the three altemative study comidors, therefore,
it is unlikely that any individuals of these species will be encountered within the project right-of-
way. However, because there is a potential for individuals of these species to exist within the
three altlemative study comidors, the following conservation measures will be implemented
during project construction.

(1) Surveys will be performed within the project nght-of-way dunng the breeding
season and prior 1o the scheduled start of right-of-way clearing. The purpose of
these survevs will be 1o locate any nest sites used by these species. The PRHTA
will submit the names and qualifications of the personnel selected to perform
these surveys to the USFWS and DNER for their approval prior to performing the
SUFVEVS,

{2) i the event a positive nest identification is made or breeding behavior by any of
these species 15 observed, the nest or observed species location wall be recorded
and the USFWSE and DNER will be notified.

(3 Additional monitormg protocol and comservation measures will be developed in
coordination with the USFWS and DNER for any positively identified Puerto
Rican broad-winged hawk, Puerto Rican sharp-shinned hawk, and Puerto Rican
plam pigeon and their nests within the project nght-of-way.
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6.0 DETERMINATION

6.1 Federal Listed Species

Table 6-1 presents the effect determination for each Federal hsted species with the potential to
occur within each of the three altemative study corridors. These determinations indicate the
overall effect that construction and operation of each altemative may have to Federal listed
species and are supported by the information presented previously i this BA.

All Federal listed plant and animal species that are known to occur or otherwise have the
potential to ocour within an altemative study cormidor were assigmed a determunation of “may
affect, is not likely to adversely affect.” The known presence or potential presence of the species
within the study corridor is the basis for the “may affect™ determination. The basis for the “is not
hkely to adversely affect”™ modifier 15 the implementation of the proposed conservalion measures
presented in Section 5.0.

6.2 Critical Habitat

No designated critical habitat for any Federal listed species occurs within any of the three
alternative study corridors, Therefore, the determmation for eritical habitat 15 “No Effect” as
shown m Table 6-2 below.

Table 6-2
Effect Determination for Designated Critical Habitat
[ Build Alernative | Effect Defermination
e Alternative & e MNoBffect
| Alternative B Mo Elfect
e ——— e e

6.3 Commonwealth Listed Species

All individuals of Commonwealth listed plant and animal species that have the potential to occur
within each of the three alternative study corridors, or which are known to occur within the
alternative study corridors, may be affected by construction and operation of the project (see
Table -3 For a listing of these species).  Without the implementation of the conservation
measures proposed in Section 5.0 of this BA, this effect may include taking of individual
specimens, However, with the implementation of the proposed conservation measures presented
in Section 5.0, there should be no net adverse effect to Commonwealth histed species within the
praject right-of-way.
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Tahle 6-1

Effect Determinations for Federal Listed Species

Species/Common Name Status” Alcrnative A e T Alternative € Comments

Adigrinm vivesd E May affect, is not likely to | May affect, is not likely to | May affect, is not likely to | Contingent upon implementation of conservation
Puerto Fico maiden hair adversely affect adversely affect adversely affiect measures, See Section 5.0 of BA,
Auerodendron poiciflorien E biay affect, is not likely to | May affect, 15 not hikely 1o | May affect, is not hikely to | Contingent upon implementation of conservation
Mo commeon name adversely affect adversely affect adversely affect meagsures. See Section 3.0 of BA
Banara vanderbils i May affect, is not likely to | May affect, is not likely to | May affect, is not likely to | Contingent upon implementation of conservation
Palo de ramdon adversely affect adversely affect adversely affect measures, See Section 5.0 of BA.
Broaus veselii E My affect, is nod likely 1o | May aflfect, 15 not likely (o | May affect, 15 not hkely 1o | Contingent upon implementation of conservation
Deabilato de tres coemos, Vahl"s boxwood adversely affec adversely affect adversely affect mieasures. See Section 5.0 of BA.
Calyperonoma rivilis E May affiect, is not likely to | May affect, is not likely to | May affect, is not likely to | Contingent upon implementation of conservation
Palma die manaca adversely affect adversely affect adversely affect measures, See Sechion 3.0 of BA.
Cowvdin bellonis E diay affect, is not likely 1o | May alfecy, 15 net hikely 1o | May alfect, 15 not hkely 1o | Contingent upon implementation of conservation
TN COTTICTN TEIT: adversely affect acdversely affect achversely affect measuras, See Section 5.0 of BA.
Cornmitin ohovata E May affect, is not likely to | May affect, is not likely 1o | May affect, s not likely to | Contingent upon implementation of conservation
Falo de nigua mdversely affect adversely affect adversely affect measures, See Section 5.0 of BA.
Dapliapsiz helleriars E May affect, is not likely to | May affect, is not likely 1o | May affect, is not likely to | Contingent upon implementation of conservation
Mo common name adversely affect adversely affect adversely affect measures. See Section 5.0 of BA,
Goetoen elegans E May affect, is not likely to | May affect, is not likely to | May affect, is not likely to | Contingent upon implementation of conservation
hata buey, Beautifil goetzes adversely affect adversely affect adversely affiect measures, See Section 5.0 of BA
Myrela pagand E Moy affect, is nod likely to | May affect, is not likely to | May affect, 5 not likely to | Contingent upon implementation of conservation
e ©0aTmon Tk adversely affect acdversely affect adversely affect mieasures, See Section 5.0 of BA,
Ottoselnd=ta rhodoxylon E May affect, 15 not likely 1o | May alfect, 15 not likely 1o | May affect, 15 not hkely to | Contingent upon implementation of conservation
Palo de Rosa adversely affect adversely affect adversely alfect measures. See Section 5.0 of BA,
Peperomia wheeler E Moy affect, is nod likely to | May affect, is not likely fo | May affect, is not likely to | Contingent upon implementation of conservation
Wheeler's peperomin wdversely affect adversely affect adversely affect measures, See Section 3.0 of BA,
Pleodendron smacrantiim E May affect, 15 not Iikely to | May affect, 15 not likely o | May affect, 15 not bkely to | Contingent upon implementation of conservation
Chupacallos adversely affect adversely aflect adversely alfect megsures. See Section 5.0 of BA
Schoepfia arenaria T May affect, is not likely to | May affect, is not likely to | May affect, is not likely to | Contingent upon implementation of conservation
Mo commoen name adversely affect adversely affect adversely affiect measures, See Section 5.0 of BA,
Soldavam drywmopdiilem E May affect, is not likely to | May affect, is not likely to | May affect, is not likely to | Contingent upon implementation of conservation
Erubia axdversely affect achversely affect achversely affect measures, See Section 5.0 of BA,
Tectnria extremerana E May affect, is not likely to | May affect, i3 not likely to | May affect, is not likely to | Contingent upon implementation of conservation
Puerto Rico halberd fem adversaly affect adversely affect adversely affect measures. See Section 5.0 of BA,
Thelypteris verecurmils E My affect, is nod likely 0o | May alfect, 15 not likely o | May affect, 15 not hkely 1o | Contingent upon implementation of conservation
Barrio Charcas maiden fern adversely affect adversely aflect adversely affect measures. See Section 5.0 of BA.
Lanthoxylum thomasianum E May affect, is not likely to | May affect, is not likely 1o | May affect, is not likely to | Contingent upon implementation of conservation
5t Thomas prickly ash adversely affect adversely afTect adversely affect measures, Se¢ Sechon 3.0 of BA
Accipirer sirfatis venalor E by affect, is not likely 1o | May alfect, 15 not likely o | May affect, 15 not hkely 1o | Contingent upon implementation of conservation
Puerto Rican sharp-shinned hawk adversely affect adversely affect achversely affect measuras. See Section 5.0 of BA.
Buteo platvperus brinnescens E May affect, is not likely vo | May affect, is not likely 10 | May affect, is not likely to | Contingent upon implementation of conservation
Puerto Rican broad-winged hawk: adversely affect adversely affect adversely affect measures. See Section 5.0 of BA.
Colunba inomala wetmored E May affect, is not likely to | May affect, 15 not likely 1o | May affect, = not likely to | Contingent upon implementation of conservation
Puerio Rican plain pigeon adversely affect adversely affect adversely affect measures, See Section 5.0 of BA,
Epicrates imomatns E May affect, is not likely to | May affect, is not likely to | May affect, s not likely to | Contingent upon implementation of conservation
Puerto Rican boa adversely affect adversely affect adversely affect measures, See Section 5.0 of BA.
Peltophime lenmur T May affect, is not likely to | Moy affect, is not likely fo | May affect, i not Likely to | Contingent upon implementation of conservation
Puerto Rican crested toad adversely affect adversely affect adversely affect mieasures, See Section 3.0 of BA,

(L USFWS =15 Fish and Wildlife Service hsted status

T = Threatenad

E = Endangered
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Table 6-3

Effects to Commonwealth Listed Species

Effect Determination

S AT Rt Alternative A Alternative B Alternative C ) Comments
ﬁ:’fgﬂ‘:ﬁ:‘dﬂ“ hair CR Mo net adverse effect Mo net adverss effect Mo net adverse effect Emsﬂ ﬁmﬂﬂ conservation
ﬂnﬁwg rsis EC Mo net adverse effect Mo net adverse effect Mo net adverse effect ﬁmsﬂ ﬁﬁ:wglﬂf canservakicn
ﬁ?ﬂmﬁnﬁﬂm CR Mo net adverse effsct Mo net adverse effect Mo net adverse effect mﬂm ﬁmﬂ conservation
Bamara vanclerbilti R No net adeazse effbit No net. adwis affuct Nonetadverse effect | Contingent upon implementation of conservation
m&b;m EC Mo net adverse effect Mo net adverse effect Mo net adverse effect E‘mﬂm ;?S:Wﬂﬂ conservation
mﬂﬂx EC Mo net adverse effect Mo net adverse effect Mo net adverse effisct g::ﬁusﬂ::ﬂ:md Conporvation
g'ﬁﬁ; s cuernos. Vahl's baxwood EN Mo net adverse effect Mo net adverse effect Mo net adverse effect Mﬂ :‘:ﬂ:mﬁﬂf conservation
Eﬁwﬂﬁﬁm tharm EC Mo net adverse effect Mo net adverse effect Mo net adverse effect Emﬂﬂﬁmﬂ comscrvation
g:l‘?ﬂzﬂmﬁwh EM Mo net adverse effect Mo net adverse effect Mo net adverse effect m'“sﬂ :?ﬂ:wgiﬂ conservation
MﬁﬁﬁMEm EC Mo net adverse effect Mo net adverse effect Mo net adverse effect gmﬂﬂgﬂ‘ﬁmﬂ conservation
gamw nish cedar EC N net adverse effect Mo net adverse effect No net adverse effect Emméc“:ﬂ;mﬂ conservaticn
E':::;Mh“ axilliflora EC Mo net adverse effect Mo net adverse effect Mo net adverse effect ﬁmsﬂﬁﬂ:mﬂ conservation
mr&m’*ﬂ EC Mo net adverse effect Mo net adverse effect No net adverse effect Mﬂﬂ ;ﬂ":ﬂ:W&ﬁ canservacion
Eﬂﬂ::f::m . EN Mo net adverse effect Mo net adverse effect Mo net adverse effect Emsﬂ ﬁmﬂ conservation
%ﬂﬂnﬁﬂMﬂ CR Mo net adverse effect Ne net adverse effect Mo net adverse effect MSﬂ ;L"ﬂ:w;;ﬂ canssrvakicn
m;;iﬁi:fm CR Mo net adverse effect Mo net adverse effect Mo net adverse effect gmmgﬂ ﬁmﬁﬂ conservation
g';ﬁ“: hexandra B No et advezse et No net adverse effuct Nonetodverse effect | Comingent upon implementation of conservation
gﬁ&m Tabeiba EC No net adverse effect Mo net edverse effect Mo net adverse effect Emmﬁﬂ:mﬂﬂf conservation
m;i;wa EC Mo net adverse effect Mo net adverss effect Mo net adverse effisct E::Erlﬂﬂc::ﬂ:md Comervation
gmﬁ;lﬁﬂﬁm EC Mo net adverse effect Mo net adverss effect Mo net adverse effect E‘mmm ﬁﬂ:mﬁﬂ conservation
ﬁm‘;ﬁ:?ﬁ EC Nonctadverseeffect | Nonet adverse effoct Nonetadverse effect | omuneent upoq implementauon of conscrvation
mﬂm”::m EC Mo net adverse effect Mo net adverss effect Mo net adverse effect gmsﬂ ﬁﬂ:w&ﬂ conservation
Mota bucy, Bentifl goctes BN | Nomtadvemcelfoct | Nometadvereellot | Noetadverscelfoer | COmNGEN tpon mplemenaton of conservaton
%ﬁf gg;ﬁ:m o EC N net adverse effect Mo net adverse effect No net adverse effect gmm;mm; ;Tﬂ:m@ﬂ comervaon
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Table 6-3 Continued
Effects to Commuonwealth Listed Species

Species/Common Name DINER: Stotw®™ Alternative A mﬁ%’%‘“ Alternative C Comments
E?ﬂ";"ﬁ?:;’ EC Mo net adverse effect No net adverse effect No net adverse effect mﬁmﬁu&ﬂﬁgﬁﬁﬂfrm“m
éﬂ&w&ﬂﬁﬁg EC Mo net adverse effect No net adverse effect No net adverse effect Eﬁwﬁaﬁﬁgﬁgﬂfrmﬂhn
gﬁﬂjm EC Mo net adverse effect Mo net adverse effect Mo net adverse effect ﬁ::u:;m;ﬂgﬂﬂﬁr;?:fuﬂurmmm
ﬂﬁ:‘mm CR Mo net adverse effect No net adverse effect Mo net adverse effect Tﬂi‘:ﬂsﬂﬂgﬂﬂtgzﬁﬂﬂ?rm‘tm
E;Eﬁ:":i:: rhodazylon CE Mo net adverse effect Mo net adverse effect Mo niet adverse effect ﬁ:ﬂﬁiﬁﬁ?ﬁiﬁ?rmamn
iﬁﬁﬁ&”ﬁ;ﬂ ower EC Mo net adverse effect Mo net adverse effect No net adverse effect Tﬁﬁ;ﬂt 5‘::-’ &Eﬁ:g??ﬁ;érm‘mm
mﬁiam:m EM Mo net adverse effect Mo net adverse effect Mo net adverse effect mﬁmﬁu&ﬂﬁgﬁﬁnrmutm
mﬂﬂm EC Mo net adverse effect Mo net adverse effect Mo net adverse effect gms":f geﬂﬁmk??:fugxafmnmhn
ﬁfﬂmﬁgﬁm EC Mo net adverse effect No net adverse effect Mo net adverse effect mﬂﬁgﬁﬁgﬁﬁfrmmhn
gﬁ;;“:g;mm EC Mo net adverse effect Mo net adverse effect Mo net adverse effect mﬁﬂﬁaﬂﬁgﬁﬁﬁfrmmhn
ghm macraniim CE Mo net adverse effect Mo net adverse effect Mo net adverse effect mﬂﬁiﬂﬁgﬁmurmmm
f:gff:;;m"ﬂm EC Mo met adverse effect Mo net adverse effect Mo net adverse effect Eﬂﬁmsﬂnﬁﬁﬁﬁzﬂ;ﬂ;?rmmhn
;:;‘mfﬂm EC Mo net adverse effect No net adverse effect Mo net adverse eflfect ﬁﬂwﬁaﬁﬁgﬁﬁtm?rmmhn
Prichium amplexicaule Contingent upon implementation of conservation
Guayaba de moniz, Mountain guava, Sperry EC Mo net adverse effect Mo net adverse effect Mo net adverse effect measures. See Section 5.0 of BA.
guava
{t,'?fufrm mu:w-:; . EC Mo net adverse effect No net adverse effect No net adverse effect Eﬂﬂ;ﬂ&ﬂ;ﬁgﬁ&tﬁﬂ%ﬂﬁn
ﬁ:‘:ﬂfﬂ:;ﬁa EN Mo net adverse effect Mo net adverse effect Mo net sdverse effect ﬁ::u:;@mﬂﬁgﬁi:fuﬂnrmutm
ﬁ:ﬁﬂ‘ﬁ: f :::f EC Mo net adverse efect No net adverse effect Mo net adverse effect TﬁT Sl:? ;:;Lﬁ';?ﬁ:fnﬂ?rmmm
m:?;r: amygdatina EC Mo net adverse effect Mo net adverse effect Mo net adverse effect ﬁxﬁm;:gﬂﬁ:ﬁr;?t:fdﬂ?rmmhn
E”E;iﬂ wﬂm EN Mo net adverse effect . Mo net adverse effect No net adverse effiect ;T@T;ﬂ g;ﬂ%ﬁ?;ﬁ;éfmﬁ_m
m;;immw CR Mo net adverse effect No net adverse effect Mo net adverse effect mﬁmﬁaﬁﬁgﬁﬁ?rmmm
Eﬁ%ﬁmf olia EC No net adverse effect Mo net adverse effect No net adverse effect ﬁ?ﬂm E‘:T: gtﬂﬁmk??;nfugxafmm'ﬂhn
ﬁﬁﬁm“ fern CR Mo net adverse effect No net adverse effect Mo net adverse effect mﬂﬁaﬁxﬁﬁﬁ?rmmm
Zonthoylim homasisman EM Mo net adverse effect Mo net adverse effect Mo net adverse effect Contingent upon implementation of conservation

51. Thomas prickly ash

measures. See Section 5.0 of BA.
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Table 6-3 Continued
Effects to Commonwealth Listed Species

& Effect thernlm;ﬂun
Species/Common Name DNER Stabw Allsrmative A Alternative B Afernative C Comments
Accipiter striatus venator Contingent upon implementation of conservation
Puerto Rican sharp-shinned hawk O No net adverse effect No net adverse effect No net adverse effect measures, See Section 5.0 of BA,
Amphishaena bakeri Conlingent upon implementation of conservation
Baker's wore lizard EC Mo net adverse effect Mo net adverse effect Bo met adverse effect measures. See Section 5.0 af BA,
Buteo platvptenis brimnescens Contingent upon implementation of conservation
Puerte Ricar brosd-wi | hawk: CR ho met adverse effect Mo net adverse effiect Mo net adverse effect measures. See Section 5.0 of BA
Columiba taownala welmore! Contingent upon implementation of conservation
| Puerto Rican plain E'EW" EM Fo mel adverse effect Mo net pdverse eff=ct Bo net adverse effect measures. See &-‘:mn 5.0 of m -

Ef:qnit.:“ﬁl? Imr;:m'.: YVu Mo net adverse effiect Mo net adverse effiect o net adverse effect m:t;umﬁﬂmﬂﬂﬁﬂur onsTYEaon
Mabuva mabonyva siomel Contingent upon implementation of conservation
Lucia. Sl ‘back skink EC Mo net adverse effect Mo net adverse effect Mo net adverse effect measures. See Seetion 5.0 of BA
FPeltoptuyme lemmr Contingent upon implementation of conservation
Puerto Rican erested toad CR Mo net adverse effect Mo net adverse effiect Mo net adverse effect measures. See Section 5.0 of BA.
(13 Puerto Rico Department of Natural and Environmental Resources designated status:

T = Threatened

EN = Endangered

CR = Critically Endangered

VI = Vulnerable

EC = Critical element
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