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1.0 Introduction 
To accommodate an increase in traffic volume, Charleston County, the Town of Mount Pleasant, and the 
South Carolina Department of Transportation (SCDOT) are partnering to improve roadway capacity and 
ease traffic congestion along SC Highway 41 (SC 41; Project and proposed action). This biological 
assessment (BA), prepared on behalf of Charleston County, addresses the proposed action in 
compliance with Section 7(c) of the Endangered Species Act (ESA) of 1973 [16 United States Code 1536 
(c)], as amended. Section 7 of the ESA requires that federal actions do not jeopardize the continued 
existence of any threatened, endangered, or proposed species or result in the destruction or adverse 
modification of critical habitat. This is achieved through consultation with the US Fish and Wildlife Service 
(USFWS) and/or the National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service (NOAA Fisheries). 

A Letter of Intent was distributed on July 13, 2017, to stakeholder agencies to notify them of the 
commencement of the Project. The Letter of Intent also provided general Project information and 
requested comments on environmental concerns. A BA was completed for the SC 41 Bridge Replacement 
over the Wando River, which occurs within the study area and is included as part of the SC 41 Bridge 
Environmental Assessment dated May 2010. However, no additional Project construction is scheduled to 
occur on SC 41 Wando River bridge. This BA evaluates the potential effects of the proposed Project on 
species that are federally protected by the ESA and managed under the jurisdiction of USFWS. A 
separate BA has been prepared for species under the jurisdiction of NOAA Fisheries. 

1.1 Project Description 
The primary purpose of the proposed action is to reduce traffic congestion within the SC 41 corridor to 
accommodate future traffic growth projections. The secondary purposes of the proposed Project are to 
enhance safety throughout the corridor, improve the transportation system and community connections, 
and provide bicycle and pedestrian accommodations, while minimizing community and environmental 
impacts. Charleston County proposes to improve SC 41 for a total of approximately 5.6 miles from North 
US Highway 17 (US 17) across the Wando River Bridge to Clements Ferry Road, in Charleston and 
Berkeley Counties, South Carolina (Figures 1 and 2). Improvements are also planned at the intersection 
of SC 41 and US 17, at a new tie-in road between SC 41 and Winnowing Way, and a 1.3-mile-long new 
roadway (Laurel Hill Parkway) between SC 41 and Park West Boulevard. 

Along SC 41, the proposed typical section would include four travel lanes, curb-and-gutter with a planted 
median from US 17 to Joe Rouse Road and from Dunes West Boulevard to Clements Ferry Road, with 
a 5-foot-wide sidewalk on the west side and a 10-foot-wide multi-use path on the east side. On SC 41 
between Joe Rouse Road and Dunes West Boulevard, the proposed typical section would include a 
three-lane, curb-and-gutter section with one travel lane in each direction, a center two-way left-turn lane, 
and a 5-foot-wide sidewalk on both sides. The proposed typical section along Laurel Hill Parkway would 
include two lanes with curb-and-gutter and a 10-foot-wide multi-use path on the east side. 

The Project would cross Horlbeck and Mill Creeks, and the Wando River. This section of SC 41 is an 
arterial route that has experienced an increase in traffic and is currently exceeding capacity. The existing 
two-lane roadway would be widened to four lanes, with a center median and multi-use pathway. No 
construction work would occur within the Wando River because the existing bridge over the Wando River 
would accommodate the proposed lane widening. Field studies were conducted in a 696-acre study area 
(i.e., action area). The Project limits of disturbance (LOD) would be entirely confined to within the larger 
study area and would not exceed about 91 acres (Appendix A: Project Mapset).  
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Figure 1. Project Location Overview 
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Figure 2. Project Location Detail  
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2.0 Environmental Baseline 

2.1 Project Setting 

The Project is in central Charleston County and southern Berkeley County in the Lower Coastal Plain of 
South Carolina. The Project would occur within the Cooper River watershed (Hydrologic Unit Code 
03050201) and the Sea Islands/Coastal Marsh Level IV ecoregion. The land uses within the study area 
include incorporated areas, vacant/undeveloped areas, agriculture, estuarine and marine wetlands and 
deepwater, freshwater wetlands, residential, commercial, industrial, public/institutional, and 
parks/recreation/open space. Land use / land cover in the watershed includes 33.1 percent forested land, 
22.6 percent forested wetland, 17.0 percent non-forested wetland, 16.8 percent urban land, 7.7 percent 
water, 2.4 percent agricultural land, and 0.4 percent barren land. 

This area of Charleston and Berkeley Counties is experiencing significant growth, primarily due to planned 
commercial and residential developments. Commercial growth is primarily occurring in the Charleston 
County portion of the study area, whereas residential growth is occurring in Berkeley County north of the 
Wando River. 

2.2 Coastal Habitats 

The estuarine salt marshes in and near the study area occur in association with Horlbeck Creek, Mill 
Creek, and the Wando River. The salt marshes within the study area occur as a mosaic of high marsh 
dominated by sea oxeye (Borrichia frutescens) and black needlerush (Juncus roemerieanus), and fully 
inundated or low marsh dominated by smooth cordgrass (Sporobolus alterniflora) and mud flats. Common 
macrobenthic species in the salt marsh include fiddler crabs (Uca pugnax), ribbed mussels (Geukensia 
demissa), and periwinkle snails (Littoria irrorata).  

Freshwater wetlands identified within the study area are characterized by a tree canopy consisting of 
laurel oak (Quercus laurifolia), sweet gum (Liquidambar styraciflua), red maple (Acer rubrum), and slash 
pine (Pinus elliotti). The shrub strata consist primarily of dwarf palm (Sabal minor), wax myrtle (Morella 
cerifera), Chinese privet (Ligustrum sinense), and sweet gum. The herbaceous strata are composed of 
bladder sedge (Carex intumescens), royal fern (Osmunda regalis), netted chain fern (Woodwardia 
areolata), and slender spike grass (Chasmanthium laxum).  

Upland habitats adjacent to the salt marsh primarily consist of the SC 41 roadway along with commercial 
and residential developments. Upland habitats associated with the undeveloped forests include a tree 
stratum consisting of water oak (Quercus nigra), loblolly pine (Pinus taeda), sweet gum, and red maple 
with a shrub stratum of wax myrtle and Chinese privet. The herbaceous/woody vine stratum in these 
habitats is primarily composed of yellow jasmine (Gelsemium sempervirens), common green briar (Smilax 
rotundifoila), muscadine (Vitis rotundifolia), and Japanese honeysuckle (Lonicera japonica). 
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3.0 ESA Listed Species 
A list of federally protected species with the potential to occur within the study area or otherwise be 
impacted by the proposed action was obtained from the USFWS Information for Planning and 
Consultation (IPaC) website (USFWS 2022; Appendix B-1 and Table 3-1). No USFWS-designated 
critical habitat for federally listed species occurs within the study area.  

Sixteen federally listed threatened or endangered species and one candidate species were identified by 
the USFWS IPaC system as having the potential to occur in the study area (Table 3-1). The IPaC list 
includes three plants, one insect, six birds, and one bat. Six aquatic species were also identified on the 
list, including one marine mammal, one amphibian, and four sea turtles. As a result of site visits conducted 
in 2017 and 2019, suitable habitat was identified within the study area for the West Indian manatee 
(Trichechus manatus), northern long-eared bat (Myotis septentrionalis), frosted flatwoods salamander 
(Ambystoma cingulatum), eastern black rail (Laterallus jamaicensis), red-cockaded woodpecker 
(Picoides borealis), and wood stork (Mycteria americana). Detailed species descriptions and effects 
analyses for these six species are included in Sections 3.1 to 3.3 and Section 6.0, respectively.  

Table 3-1. ESA Federally Listed Threatened and Endangered Species 

Species Name 
Federal 

ESA Status 
Habitat Description 

Suitable 
Habitat in 

Study Area 

PLANTS 

American chaffseed  
Schwalbea americana 

Endangered 
Sandy, acidic, seasonally moist to dry soils; areas 
frequently mowed; open, moist pine flatwoods 

No 

Canby’s dropwort  
Oxypolis canbyi 

Endangered Cypress ponds and sloughs, and wet savannas No 

Pondberry 
Lindera melissifolia 

Endangered 
Wetland sinks, ponds, and other depressions in coastal 
areas 

No 

INSECTS 

Monarch butterfly  
Danaus plexippus 

Candidate 
Habitat with milkweeds plants (Asclepias spp.), the 
primary food plant for larvae 

No 

MAMMALS 

Northern long-eared bat 
Myotis septentrionalis 

Threatened 
Hibernates in caves, mines, or tunnels during winter; 
roosts in tree bark and cavities in summer (April 1 through 
November 15) 

Yes 

West Indian manatee  
Trichechus manatus 

Threatened 
Slow-moving waters between 3 and 6 feet deep where 
they feed on marsh grasses, floating vegetation, and 
algae 

Yes 

AMPHIBIANS 

Frosted flatwoods 
salamander 
Ambystoma cingulatum 

Threatened 

Ephemeral freshwater wetland breeding/larval habitats; 
preferred habitat for post larval life stage of longleaf pine 
(Pinus palustris) and wiregrass flatwoods and savannas 
with poorly drained soils allowing for pooling during 
seasonal rains 

Yes 
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Species Name 
Federal 

ESA Status 
Habitat Description 

Suitable 
Habitat in 

Study Area 

REPTILES 

Green Sea Turtle 
Chelonia mydas 

Threatened 
Open oceans and inland bodies of water; nesting habitat 
nearshore 

No 

Kemp’s Ridley Sea Turtle 
Lepidochelys kempii 

Endangered 
Open oceans and inland bodies of water; nesting habitat 
nearshore 

No 

Leatherback Sea Turtle 
Dermochelys coriacea 

Endangered 
Open oceans and inland bodies of water; nesting habitat 
nearshore 

No 

Loggerhead Sea Turtle 
Caretta caretta 

Threatened 
Open oceans and inland bodies of water; nesting habitat 
nearshore 

No 

BIRDS 

Bachman’s warbler 
Vermivora bachmanii 

Endangered 
Wet and low elevation, forested areas with permanent 
water; also, wet canebreaks and bamboo thickets 

No 

Eastern black rail 
Laterallus jamaicensis 

Threatened 

Salt and brackish marshes or freshwater wetlands with 
dense overhead cover (rushes, grasses, or sedges), 
moist to saturated soils, and shallow water less than 3 
centimeters deep 

Yes 

Piping plover 
Charadrius melodus 

Threatened 
Ocean shores with sparse vegetation; in winter, coastal 
beaches, sandflats, and mudflats 

No 

Red knot 
Calidris canutus rufa 

Threatened 
Sandy beaches, salt marshes, lagoons, mudflats, 
estuaries, bays, mangroves 

No 

Red-cockaded 
woodpecker 
Picoides borealis 

Endangered 
Nest in mature (over 80 years) longleaf and southern pine 
forests; forage in stands over 30 years old 

Yes 
(Foraging 

only) 

Wood stork 
Mycteria americana 

Threatened 
Freshwater and estuarine wetlands, primarily nesting in 
cypress or mangroves 

Yes 

Source: USFWS 2022 
 

American chaffseed (Schwalbea americana) preferred habitat requires acidic-sandy or peaty soils that 
are seasonally moist to dry. It is generally found in habitats described as open, moist pine flatwoods, fire-
maintained savannas, transition areas between peaty wetlands and dry sandy soils, and other open 
grass-sedge areas. Because it is not tolerant of dark shades, the American chaffseed is usually found 
along the margins of forest or woodlands. Furthermore, American chaffseed is dependent on factors such 
as fire, mowing, or fluctuating water tables to maintain the crucial open to partly open conditions 
(Whitehead 2003). A focused site investigation was conducted within the study area between August 7 
and August 11, 2017, and again on July 18, 2019. The surveys did not result in detections of the listed 
plant; therefore, the species would not occur in the study area or otherwise be impacted by the Project. 

Canby’s dropwort (Oxypolis canbyi) inhabits a variety of coastal plain communities with saturated soils, 
including pond cypress savannahs, the shallows and edges of cypress/pond pine ponds, sloughs, and 
wet pine savannas. (SCDNR 2020a). A field survey of the study area was conducted between August 7 
and August 11, 2017, and again on August 22, 2019, but no plants were detected. Therefore, suitable 
habitat for Canby’s dropwort was not recorded and is not believed to occur in the study area; therefore, 
the species would not be affected by the Project. 

Pondberry (Lindera melissifolia) is known to occupy a variety of habitats, from freshwater bogs, fens, and 
forested wetlands to hardwood forests, as long as its hydrological requirements are met (SCDNR 2020b). 
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The plant species’ range is primarily the Atlantic coastal plain from Florida to North Carolina and along 
the coastal plain from Alabama to Mississippi. South Carolina’s documented populations occur in 
Beaufort, Berkeley, and Colleton Counties, South Carolina, along the margins of limestone sinks and 
shallow depressions (SCDNR 2020b; NatureServe 2021a). Field surveys in the study area on February 
13 and 14, 2018, and again on April 8, 2019, did not detect the species; therefore, the species is not 
expected to occur in the study area or otherwise be impacted by the Project. 

The monarch butterfly (Danaus plexippus) is a candidate species that could occur in the study area during 
migration but is not expected to be impacted by Project activities due to the lack of suitable breeding 
habitat. Sea turtles have shared jurisdiction between NOAA Fisheries and USFWS under the ESA, where 
NOAA Fisheries leads the conservation and recovery of sea turtles in the marine environment and 
USFWS leads the conservation and recovery of turtles on nesting beaches (NOAA Fisheries 2022). For 
the purposes of this BA, the effects determination is made based on USFWS jurisdiction of sea turtles. 
Although sea turtles could occur in the Wando River and associated tributaries, the study area does not 
contain suitable nesting beach habitat for sea turtles. An effects determination for sea turtles in the marine 
environment or in foraging habitat will be assessed in a separate BA submitted to NOAA Fisheries.  

Bachman’s warblers (Vermivora bachmanii) prefer breeding habitat consisting of low, wet, forested areas 
with some permanent water (Hamel 2020). The species is also adapted to wet canebreaks and bamboo 
thickets (86 FR 54298). In 1977, the Bachman's warbler was recognized as being on the verge of 
extinction. The Bachman’s warbler was last detected in the southeast near Melbourne, Florida, in 1977, 
with the most recent U.S. siting occurring in Louisiana in August 1989. Based on the best available 
scientific information, the Bachman’s warbler is believed to be extinct and therefore has been proposed 
for delisting from the ESA (86 FR 54298). Due to the warbler’s likely extinction and lack of suitable nesting 
habitat in the study area, the species is not expected to occur or be impacted by Project activities.  

Piping plovers (Charadrius melodus) prefer foraging habitat with beach dunes, intertidal flats, and tidal 
pool edges where their diet is composed of worms, fly larvae, beetles, and marine invertebrates. Piping 
plover suitable habitat is found in dynamic coastal areas that support intertidal beaches and flats and 
associated dune systems and flats above annual high tide (Elliott-Smith and Haig 2020). The study area 
does not contain suitable nesting or foraging habitat for the piping plover; therefore, the Project would 
have no effect on the species. 

Red knots (Calidris canutus rufa) are principally marine shorebirds in the non-breeding season, when 
they feed on polychaete worms, small crabs, and marine mollusks, especially bivalves that they swallow 
whole and crush in their muscular gizzard. Red knots stop and feed during migration in Delaware Bay 
and along coastal Virginia. However, overwintering populations routinely inhabit sandy beaches and mud 
flats on the South Carolina coast (Baker et al. 2020). Regardless of the nearby overwintering habitat 
along the South Carolina coastline, no suitable habitat for the red knot occurs in the study area; therefore, 
no effects on the species would occur as a result of the Project. 

3.1 Mammals 

3.1.1 West Indian Manatee (Trichechus manatus)  

The West Indian manatee (Trichechus manatus) was listed as endangered in 1967 but was reclassified 
as threatened in 2017, and critical habitat was designated in 1976. A recovery plan was developed in 
1980 and updated in 1989 and 1996. The USFWS critical habitat for the West Indian manatee is limited 
to coastal regions of southern Georgia and Florida. No critical habitat occurs in the study area. 
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West Indian manatees are large herbivorous marine mammals reaching 10 to 13 feet in length and up to 
1,000 pounds in weight. They are classified as sirenians, which are slow-moving, herbivorous mammals 
found in coastal habitats. Manatees are usually solitary but will occasionally occur in large groups or 
mating herds. Manatees are a marine species, although they are attracted to freshwater outlets. They 
prefer slow-moving waters between 3 and 6 feet deep where they feed on marsh grasses, floating 
vegetation, and algae. Manatees often inhabit areas with turbid and noisy conditions (FWC 2007). The 
most significant threat faced by manatees is death or serious injury from vessel collisions (USFWS 2003a; 
FWC 2007). Manatees cannot survive prolonged exposure to water temperatures below 18 degrees C 
(65 degrees F) (MMC 2022). The U.S populations appear to originate from Florida, but transient groups 
and individuals can be found in Alabama, Georgia, and South Carolina coastal waters during the summer 
months (NatureServe 2021b). The Wando River, located at the north end of the study area, contains 
suitable habitat for the West Indian manatee. However, no construction would occur within the Wando 
River during this Project; therefore, the Project may affect, but is not likely to adversely affect, the West 
Indian manatee. 

3.1.2 Northern Long-Eared Bat (Myotis septentrionalis) 

The northern long-eared bat (NLEB) historically occupied the mountain region of three counties in 
northwestern South Carolina: Oconee, Pickens, and Greenville. The earliest summer record dates back 
to 1931 from Rocky Bottom in Pickens County (SCDNR 2020c). Mist net and harp trap sampling records 
from the late 1980s through the 1990s confirmed the presence of NLEB in the summer and fall throughout 
the mountains of South Carolina. Currently, few NLEB occur in the mountains since white-nose syndrome 
was confirmed in the state, which has resulted in a loss of about 70 percent of the NLEB’s former 
hibernacula (SCDNR 2020c). Critical habitat has not been designated for this species. 

During the winter months, the NLEB can be found hibernating in caves and mines. NLEB use various 
sized caves or mines with constant temperatures, high humidity, and no air currents. During the summer 
months (April 1 through November 15), NLEBs roost underneath bark, in cavities, or in crevices of both 
live trees and dead trees. Rarely, they have been found roosting in structures, like barns and sheds 
(SCDNR 2020c; SCDNR 2022a). Northern long-eared bats prefer mature, densely forested habitat with 
intermittent openings and seasonal pools for drinking water sources. Northern long-eared bats typically 
glean prey from the surface of vegetation but will also forage by aerial hawking (SC SWAP 2015). Five 
individuals were found in the Francis Marion National Forest (in Charleston and Berkeley Counties) in 
2017, of which one of the five captured individuals was a lactating female (SCDNR 2017). No hibernacula 
or maternity trees are known to occur within or near the study area; however, potential day roosting habitat 
occurs in the study area, particularly within forested habitat along the proposed Laurel Hill Parkway. 

The Project would minimize effects on NLEB by conducting tree clearing during the inactive season 
(November 15 and March 31). Based on the rare occurrence of NLEB in the state, particularly the coastal 
region, and best management practices (BMP) including a fall tree clearing schedule, the Project may 
affect, but is not likely to adversely affect, the NLEB. 

3.2 Amphibians 

3.2.1 Frosted Flatwoods Salamander (Ambystoma cingulatum)  

The frosted flatwoods salamander was listed as a threatened species in 1999; however, a recovery plan 
has not been developed. USFWS critical habitat has been designated for the frosted flatwoods 
salamander but does not occur in the study area. 
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The frosted flatwoods salamander’s range includes the lower southeastern coastal plain of the U.S. from 
South Carolina to north-central Florida and westward into southern Georgia. Populations have been 
identified in Berkeley, Charleston, and Jasper Counties, South Carolina (NatureServe 2021c). The frosted 
flatwoods salamander has been historically documented as occurring within a 2-mile buffer of the study 
area within the Francis Marion National Forest (SCDNR 2022a; Appendix B-2, SCDNR Species Report). 
Adults migrate to breeding waters (at distances up to 1.0 mile) on wet evenings with low barometric 
pressure between October and January. During the rest of the year, individuals do not move more than 
a couple yards from their underground burrows. Breeding habitats are usually ephemeral freshwater 
wetlands less than 20 inches deep dominated by pond cypress (Taxodium ascendens), black gum (Nyssa 
sylvatica var. biflora), and slash pine as well as red maple, loblolly bay (Gordonia lasianthus), sweetbay 
(Magnolia virginiana), and sweet gum. The preferred habitat for post-larvals includes longleaf pine (Pinus 
palustris) and wiregrass flatwoods and savannas with poorly drained soils allowing for pooling 
(NatureServe 2021c). 

Suitable habitat is believed to occur adjacent to and potentially within the study area. A survey conducted 
within potential habitat in the study area on April 29, 2019 did not detect individuals or sign of the species. 
However, due to the presence of marginally suitable habitat and close proximity to known occurrences, 
there is a limited potential for the species to occur within the study area. Because impacts on wetlands 
are being avoided to the maximum extent possible, the Project may affect but is unlikely to adversely 
affect the frosted flatwoods salamander. 

3.3 Birds 

3.3.1 Eastern Black rail (Laterallus jamaicensis) 

The eastern black rail was listed as a threatened species in 2020, and a recovery plan outline was 
released in early 2021, serving as an interim strategy guiding the conservation and recovery of the eastern 
black rail until a final recovery plan is completed. 

The eastern black rail is a wetland-dependent bird requiring dense overhead cover, moist to saturated 
soils, and shallow water less than 3 centimeters deep. Black rails typically nest in salt marshes, shallow 
freshwater marshes, wet meadows, and flooded grassy vegetation. Most breeding areas are vegetated 
by fine-stemmed emergent plants, rushes, grasses, or sedges. Habitat along the east coast is 
characterized by infrequent tidal inundation (“high” marsh) and dominated by cordgrass (Spartina spp.), 
pickleweed (Salicornia spp.), saltgrass (Distichlis spicata), black rush (Juncus gerardi), needlerush (J. 
roemerianus), or Olney bulrush (Scirpus olneyi). Non-breeding habitat is believed to be similar to breeding 
habitat (Eddleman et al. 2020). 

In South Carolina, eastern black rails are primarily found in the outer coastal plain with scattered inland 
populations (USFWS 2014). Black rail nests are constructed in dense vegetation just a few inches above 
the ground surface (Harrison 1979). The black rail diet consists of aquatic plant seeds, insects, and 
isopods (Terres 1980). The species is known to occur in the South Carolina low country in late April to 
early July (Eddleman et al. 2020; USFWS. 2014). In South Carolina, there is only one confirmed nesting 
record from 1903 (SCDNR 2013). 

Tidal marsh habitat exists within the study area associated with Horlbeck Creek, Mill Creek, and the 
Wando River. The tidal marshes in the study area are influenced by water levels fluctuating several feet 
between high and low tide. Black rail nesting habitat in the study area would be tightly restricted to the 
narrow high marsh transitional areas adjacent to uplands. The uplands in the study area consist primarily 
of residential development or forested uplands, of which neither represent suitable upland habitat. 
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Therefore, black rails are unlikely to nest within the study area due to restricted wetland habitat and a 
lack of suitable uplands.  

While construction could result in the disturbance and temporary displacement of a foraging black rail; 
Project activities are not anticipated to result in adverse effects on individuals or nesting success due to 
a strategic construction schedule and impact mitigation techniques. 

3.3.2 Red-Cockaded Woodpecker (Picoides borealis)  

The red-cockaded woodpecker (RCW) was listed as an endangered species in 1970. USFWS issued a 
recovery plan for this species in 2003 but has not designated critical habitat for this species. 

The RCW requires open stands of longleaf and/or loblolly pine at least 80 to 100 years of age for nesting 
(Jackson 2020). Suitable habitat requires intermittent, fire which controls scrub oaks and other hardwoods 
from becoming established. Similar to nesting habitat, the RCW shows a preference for mature pine 
forests for foraging but will use forested stands as young as 30 years of age. Unlike other woodpeckers, 
the RCW excavates nest and roost cavities in living pine trees of various species. RCWs lay their eggs 
between April and June in the excavated cavities, which may be used for decades by multiple 
generations. The RCW encircles the cavity with small holes to encourage the flow of tree sap, which is 
believed to protect it from snakes and other predators (USFWS 2003b). 

The species’ historic range extends from New Jersey to Texas and inland to Missouri, but its current 
range excludes New Jersey, Maryland, Missouri, and likely Tennessee. Populations have been identified 
in the Francis Marion National Forest in South Carolina, parts of which are located in both Charleston 
and Berkeley Counties (NatureServe 2021d). The South Carolina Department of Natural Resources 
(SCDNR) has documented the RCW in the Francis Marion National Forest within approximately 2 miles 
of study area (SCDNR 2022a; Appendix B-2, SCDNR Species Report). While the study area is not 
expected to support RCW nesting due to the lack of mature pine stands, foraging RCW individuals could 
occur within the study area throughout the year, particularly along the proposed Laurel Hill Parkway. 
Therefore, Project construction could result in the disturbance and temporary displacement of foraging 
individuals, but adverse effects on the species are not anticipated. 

3.3.3 Wood Stork (Mycteria americana)  

The wood stork was listed as an endangered species in 1984 and reclassified as threatened in 2014. The 
latest recovery plan was released in 1997. No critical habitat has been designated for this species. 

Suitable habitats consist of cypress swamps, bottom-land hardwood forests, tidally influenced freshwater 
wetlands, narrow tidal creeks, and abandoned rice fields maintained for waterfowl, but the species also 
feeds in saltwater marshes (Ogden 1990). Wood storks feed more frequently in wetlands with a more 
open canopy (ponds and marshes) than in wetlands with a more closed canopy (swamps). Suitable 
wetland sizes range from small pools or drainage ditches (a few square meters) to greater than 500,000 
square meters (Coulter et al. 2020). In estuarine environments, nesting and roosting sites may occur on 
islands surrounded by broad expanses of open water (Ogden 1990). Wood storks generally nest in 
colonies from February to April and lay eggs from March to late May. Hatchlings usually emerge from 
early May to mid-June and fledge in July or August. 

The wood stork’s historic breeding range is from South Carolina and Florida to Mexico, Central America, 
Cuba, and Northern Argentina. Today’s North American populations are increasing in South Carolina 
primarily due to migration from Florida as a result of decreasing habitat. SCDNR manages a wood stork 
monitoring program aimed at improving habitats and encouraging year-round residents as opposed to 
the transient populations that traditionally returned to Florida for breeding. The wood stork was 
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reclassified to threatened in 2014 when an average of 6,000 nesting pairs were recorded and more than 
1.5 chicks per year reached fledgling age over a 3-year period (79 FR 37078; Rodgers et al. 2008). 
Continuing threats for the wood stork include loss of wetland habitat, water management, predation, and 
human disturbance. 

Limited suitable foraging habitat for the wood stork occurs within and adjacent to the study area. Suitable 
habitat occurs along Mill Creek, Horlbeck Creek, and along the Wando River (Appendix C, Photographs 
5, 14, and 15). A few areas contain bottomland hardwood forests with a semi-open canopy and water up 
to 12 inches deep. These areas are suitable for foraging but not breeding, and no roosts or rookeries 
were observed during the survey or are known to occur within the study area. Therefore, foraging wood 
storks could be temporarily displaced by construction, but the Project is unlikely to adversely affect the 
species. 

4.0 Migratory Birds 

4.1 Migratory Bird Treaty Act 

The federal Migratory Bird Treaty Act (MBTA) (16 USC § 703-711) makes it is unlawful to pursue, hunt, kill,  
capture, possess, or otherwise attempt to take protected migratory birds, their parts, nests, or eggs. The 
migratory bird species protected by the MBTA are listed in 50 CFR 10.13. The USFWS have statutory authority 
and responsibility for enforcing the MBTA (16 U.S.C. 703–712). Any activity which results in the take of 
migratory birds is prohibited unless authorized by the USFWS.  

Notable birds with the potential to occur within the study area are listed in Table 4-1 and which are protected 
under the MBTA or listed as a USFWS Bird of Conservation Concern (USFWS 2022). Publicly available 
information, including the SCDNR bald eagle nest tracking system (SCDNR 2022b) and the eBird website 
(eBird 2022) was used to determine if the migratory birds listed in Table 4-1 have been observed within or 
near the study area within the past five years.  
 
Table 4-1. Protected Migratory Birds with a Potential to Occur within the Study Area 

Common Name Scientific Name Breeding Season1 
Observed in or near 

Project Area?  
Yes [Y], No [N] 

American Kestrel Falco sparverius paulus Apr 1 – Aug 31 Y 

American Oystercatcher Haematopus palliatus  April 15 – August 31 Y 

Bachman's Sparrow Aimophila aestivalis May 1 – September 30 Y 

Bald Eagle Haliaeetus leucocephalus  September 1 – July 31 Y 

Black Skimmer Rynchops niger  May 20 – September 15 Y 

Gull-billed Tern Gelochelidon nilotica  May 1 – July 31 Y 

King Rail Rallus elegans May 1 – September 5 N 

Prairie Warbler Dendroica discolor  May 1 – July 31 Y 

Prothonotary Warbler Protonotaria citrea April 1 – July 31 Y 

Red-headed Woodpecker Melanerpes erythrocephalus May 10 – September 10 N 

Ruddy Turnstone Arenaria interpres morinella Breeds elsewhere Y 
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Common Name Scientific Name Breeding Season1 
Observed in or near 

Project Area?  
Yes [Y], No [N] 

Short-billed Dowitcher Limnodromus griseus  Breeds elsewhere Y 

Swallow-tailed Kite Elanoides forficatus  March 10 – June 30 Y 

Willet Tringa semipalmata  April 20 – August 5 Y 

Wilson’s Plover Charadrius wilsonia April 1 – August 20 N 

Wood Thrush Hylocichla mustelina  May 10 – August 31 Y 
1Breeding season is an estimate within which the bird breeds across its entire range. 

4.2 Bald Eagle 

Bald eagles were listed as endangered under the ESA in 1978. The species was removed in 2007 as a result 
of sufficient population recovery. Bald eagles are now protected under the MBTA and Bald and Golden Eagle 
Protection Act. Bald eagles are also state listed as threatened in South Carolina (SCDNR 2022b). 

Bald eagles are year-round residents of the South Carolina coast (Cornell Lab 2019). They typically nest within 
about 2 miles of water bodies including rivers, lakes, impoundments, bays, and other coastal areas with 
abundant fish and/or waterfowl populations (Buehler 2020). Nests typically occur in large, tall trees capable of 
supporting four-to-six-foot-wide nests. Nesting sites are typically chosen in areas with limited disturbance. 
Nesting generally occurs between September and May in the southeastern states. Chicks fledge from the nest 
by 12 weeks but often remain in the same territory for an additional 6 weeks as they are still dependent upon 
adults for food (Buehler 2020). 

There is no designated critical habitat for the bald eagle. A review of a bald eagle nesting site database 
(SCDNR 2022b) determined the nearest recorded nest is located approximately 1 mile west of the study area 
across the Wando River at 32.914078, -79.845417 (SC EO ID 1111). No bald eagles were observed during 
field surveys as occurring within the study area, but the nearby bald eagle nest is believed to be occupied in 
2022. Furthermore, a large stick nest occurs near the intersection of Harpers Ferry Way and SC 41 on a 
transmission line tower directly adjacent to the roadway which could support raptor nesting.  

Although nesting in the study area is unlikely, bald eagles are expected to hunt or scavenge within the study 
area and/or surrounding vicinity along the Wando River. Therefore, consideration before and during 
construction would be given to avoiding potential impacts on bald eagles and other raptor species. 
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5.0 Environmental Impacts 
Several types of impacts on species could occur as a result of the proposed action, including permanent 
or temporary effects associated with direct or indirect impacts. Permanent effects could occur from the 
Project’s impacts on habitat. Temporary effects are expected to be mostly limited to the Project 
construction phase (e.g., pile driving, turbidity), but could also be impacted after construction (e.g., 
lighting). Project impacts and associated effects are detailed in Table 5-1. 

Table 5-1. Summary of Potential Effects on Federally Protected Species 

Impact  
Permanent Effects Temporary Effects 

Direct Indirect Direct Indirect 

Habitat 
Resources 

Habitat reduction No effects 
Edge disturbance of 
suitable habitat 

No effects 

Harm 
Injury to roosting, 
nesting, or foraging 
individuals 

Displacement from 
LOD 

No effects 
Displacement from 
edge habitat of LOD or 
study area 

Noise No effects 
Auditory effects (pile 
driving) 

No effects 
Behavior changes (pile 
driving) 

Turbidity No effects No effects 

Reduced visibility for 
feeding, leading to 
potential displacement 
of individuals 

Increased predation 
risk, leading to 
potential displacement 
of individuals 

Lighting No effects Behavior changes No effects No effects 

5.1 Habitat Resources 

Habitat resources could be affected as a result of impacts on suitable habitat (uplands and wetlands). 
Approximately 16.1 acres of upland forests and 3.3 acres of forested wetlands would be impacted as a 
result of the Project disturbances. Another 2.4 acres of estuarine emergent wetlands would be 
permanently impacted due to fill from construction or impacts from bridges (Table 5-32). Temporary 
impacts on habitat resources would also include vegetation removal associated with BMP installation, 
such as silt fencing for sediment and erosion control, not exceeding 0.1 acre. BMPs would be placed in 
uplands to the maximum extent practicable. Minor permanent habitat loss would occur, totaling no more 
than 150 square feet during the installation of 475 H-piles during the bridge installation.  

Table 5-2. Acreage of Aquatic Habitat Resources in the Study Area and LOD* 

Habitat Type 
Study Area  

(acres) 
Project LOD 

(acres) 

Unconsolidated Bottom 12.6 2.9 

Tidal Wetlands / Marsh 42.6 2.4 

Non-Tidal Wetlands 61.6 3.2 

Tidal Creek 2.8 0.2 

Intertidal Non-Vegetated Flat 1.33 0.03 

*Based on desktop habitat delineation and site-specific delineation of wetlands 
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5.2 Harm 

The construction process has a low potential to cause permanent harm (mortality) or temporary harm 
(injury/stress) to animals within the study area. Permanent harm could include impacts related to nest 
disturbances or direct impacts on slow-moving species during the clearing of vegetation or other habitat 
disturbances. Indirect disturbances could result on species in the study area that could be forced to alter 
their behavior to avoid areas with Project activities. 

5.3 Noise 

Noise from pile driving has the potential to cause permanent or temporary impacts on species in the area. 
Construction noise would create impulsive or non-impulsive sounds, defined as follows: 

 Impulsive sounds are transient, brief (less than 1 second), and typically consist of high peak 
pressure with rapid rise time and rapid decline (ANSI 1986; NIOSH 1998; ANSI 2005). Examples 
of impulsive sounds include air guns or impact pile drivers. 

 Non-impulsive sounds can be brief or prolonged, and continuous or intermittent, but typically do 
not have a high peak pressure with rapid rise time (ANSI 1995; NIOSH 1998). Examples of non-
impulsive activities relevant to the Project include vibratory pile drivers. 

Noise levels are generally higher if impact pile driving is used as compared to vibratory hammer driving 
or extraction. Impact pile driving creates an impulsive sound, while vibratory hammers generate a 
continuous, low-level noise that is generally considered non-impulsive. For this Project, steel H-piles 
would be installed with impact pile hammers (Table 5-3), for which it is estimated that the average sound 
pressure level from pile installation would be 172 decibels (dB) at peak sound pressure levels (dB peak), 
160 dB root-mean-squared, and 147 dB sound exposure level (CalTrans 2015). However, due to the 
dense emergent vegetation along Horlbeck Creek, these sound levels would attenuate significantly faster 
versus within open water. Furthermore, these estimates are for underwater sound measurements and 
therefore out-of-water sound produced during low tide would have a significantly reduced effect on 
aquatic species in the study area.  

Bridge 1 is a 640-foot-long flat slab bridge proposed across the southern tributary of Horlbeck Creek. This 
bridge would require between 197,030 and 878,560 strikes for 17- by 14-inch H-pile bents. Assuming 
0.5 hour per pile installation, approximately 76 hours of active pile driving would be required to install 
323 piles. Bridge 2 is a 280-foot-long flat slab bridge proposed across Mill Creek near the intersection of 
SC 41 and Dunes West Boulevard. This bridge would require between 92,720 and 413,440 strikes for 8- 
by 14-inch H-pile bents. Assuming 0.5 hour per pile installation, approximately 76 hours of active pile 
driving would be required to install 152 piles. 

Table 5-3. Project H-Pile Specifics (Strikes and Pile Numbers)  

Bridge Site Map Label 
Bridge 
Length 

Total # of 
Piles 

Average # of 
Strikes / Pile 

Total # of 
Strikes 

Horlbeck Creek Tributary Bridge 1 640 feet 323 1,665 537,795 

Mill Creek Bridge 2 280 feet 152 1,665 253,080 

In-water pile driving for both bridges would be performed within the emergent estuarine wetlands and 
associated tidal creek. Because this wetland and associated tidal creeks are intermittently inundated, it 
can be assumed that about half of the time required for pile driving would occur during low tide, when the 
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tidal creek and adjacent wetlands do not contain water. If an aquatic species occurs in the study area 
during pile driving, the species has the potential for permanent auditory effects. However, temporary 
behavioral changes of individuals are more likely when considering the dense emergent wetlands and 
relatively shallow water (approximately 3 to 6 feet at high tide) associated with the high marsh that would 
buffer noise versus open water.  

While Project noise is expected to primarily impact aquatic species, it could also affect terrestrial species. 
The noise associated with pile driving could result in effects on terrestrial species, including potential 
auditory impacts. The effects on terrestrial species are most likely to be limited to behavioral changes 
induced by pile driving noise and related Project disturbances.  

5.4 Turbidity 

Elevated turbidity levels may occur during the installation of the sheet piles or wetland filling. Turbidity 
can result in lower visual ability for foraging and can increase risk of predation due to reduced sight for 
predator avoidance. Alternatively, predation risks may also be temporarily decreased if turbidity disrupts 
hunting by visual predators. These effects are not expected to be significant or long-term. Appropriate 
BMP measures would be implemented to minimize effects of construction runoff and other sources of 
turbidity in surface waters with the Study area. 

5.5 Lighting 

The project would adhere to the roadway lighting requirements defined in the American Association of 
State Highway and Transportation Officials’ Roadway Lighting Design Guide (AASHTO 2005). 
Permanent downward-facing and shielded roadway lighting would be installed intermittently along the SC 
41 roadway length. Temporary lighting could also be used for night work during construction.  

Project lighting has the potential to cause temporary disorientation and/or habitat aversion by terrestrial 
species. However, no impacts on aquatic species are expected due to the limited aquatic features and 
shielded lighting proposed for the Project. Therefore, while some temporary and minor effects could occur 
on terrestrial species, no adverse effects are expected to occur on any federal listed species as a result 
of Project lighting. 
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6.0 Effects Analysis 

6.1 West Indian Manatee 

6.1.1 Habitat Resources 

West Indian manatee may be present in tidal creeks within the study area or the Wando River during 
warmer months of the year and may use the area for foraging. The estimated permanent impacts on 
estuarine emergent wetlands in the study area are limited to about 2.4 acres; however, given the expanse 
of marsh wetlands along the Wando River or otherwise near the study area, it is unlikely that this relatively 
minor habitat loss would result in significant effects on the West Indian manatee. Furthermore, suitable 
habitat for the manatee occurs only at the proposed location for Bridge 1.  

6.1.2 Harm 

Should the West Indian manatee occur within the study area during construction, there is a potential that 
Project activities could result in indirect effects and potential harm. Strikes to manatees can cause injury 
or mortality. However, the potential for direct impacts on manatees by accidental strikes, entrapment, or 
related effects on individuals is unlikely to occur because small, narrow tidal creeks have limited ability to 
provide suitable habitat. Indirect Project impacts (e.g., noise) are more likely than direct effects; however, 
the impacts from noise are not expected to result in adverse effects. 

6.1.3 Noise 

The hearing range for the West Indian manatee has been disputed in recent studies but is thought to be 
in the mid-frequency range. Therefore, West Indian manatees are included with the mid-frequency 
cetaceans, including dolphins, toothed whales, beaked whales, and bottlenose whales. This marine 
mammal group has a generalized hearing range of 150 hertz (Hz) to 160,000 Hz and a temporary 
threshold shift onset of 178 dB sound exposure level. Prolonged exposure to loud levels of intermittent 
or continuous noise above this frequency range could result in direct physical harm (i.e., auditory injury) 
or temporary behavioral changes (NOAA Fisheries 2018). Impact piling driving could occur in tidal waters, 
but sound produced from impact pulses is generally below 500 Hz or 147 dB sound exposure level 
(CalTrans 2015). Vibratory pile driving in water could produce low frequencies of 20 to 40 Hz, which is 
below the hearing range for manatees and therefore would not cause auditory damage. 

Due to the unlikely presence of manatees in the study area combined with the limited in-water pile driving, 
manatees would not be exposed to prolonged construction noises that could result in permanent damage 
or other adverse effects. Furthermore, the area of tidal creeks in the study area is relatively small 
(2.8 acres) and would not support a sustained manatee presence due to tidal patterns. In the rare event 
that a manatee occurs in or near the study area, the presence of the individual(s) is expected to be rare 
and transient. Therefore, it is unlikely that construction sound pressure would result in adverse effects on 
manatees. 

6.1.4 Turbidity 

Like for other aquatic animals, an increase in turbidity can cause disruptions in visual ability for the West 
Indian manatee, which can affect foraging, predator avoidance, and movement. Manatees are expected 
to avoid areas of increased turbidity or degraded conditions. Turbidity would be minimized during 
construction by the installation and maintenance of sediment and erosion control measures (e.g., silt 
fences). Increases in turbidity are expected to dissipate over a matter of hours and would not permanently 
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degrade water quality conditions or manatees’ ability to forage. Therefore, impacts involving reduced 
visibility would be limited and restricted to the immediate area of construction.  

6.1.5 Lighting 

Artificial lighting has the potential to cause disorientation of marine mammals such as the West Indian 
manatee and aversion to otherwise suitable habitat. SC 41 currently has limited roadway lighting, so 
additional downward-facing lighting would be installed during construction; however, additional lighting is 
not expected to impact manatees based on the limited aquatic habitat along Horlbeck Creek that could 
support manatee foraging within the study area. 

6.2 Northern Long-Eared Bat 

6.2.1 Habitat Resources 

Impacts on forested areas could result in inadvertent effects on the NLEB, which relies on forest habitat 
for pupping and roosting. Impacts on forested habitat resources would be avoided and minimized to the 
extent possible; however, permanent impacts are expected to occur totaling about 16.1 acres of upland 
forests and 3.3 acres of forested wetlands. The Project would result in the permanent removal of about 
19.4 acres of forested habitat that could support NLEB roosting. While suitable forested habitat for NLEB 
would be impacted by the Project, there is a relative abundance of suitable forested habitat about 2 miles 
north of the Project in the Francis Marion National Forest. Although suitable habitat for the NLEB occurs 
in the study area, no overwintering hibernacula (i.e., caves and mines) occur in the study area or would 
be impacted as a result of the Project. However, the suitability of roosting and pupping habitat in the study 
area is marginal (Appendix C, Photographs 8 and 10), and the Project may involve clearing during 
presence windows for NLEB. Therefore, the project may affect, but is not likely to adversely affect the 
NLEB as a result of clearing activities. 

6.2.2 Harm 

Should the NLEB occur within the study area during construction, there is a potential that Project activities 
could result in direct and indirect disturbances. Behavioral changes in response to disturbances would 
generally include avoidance reactions, alarm/startle responses, and other stress-related behavioral 
changes. Roosting or pregnant NLEBs would be especially vulnerable to adverse effects from tree 
clearing. NLEBs are particularly vulnerable to disturbances associated with tree clearing during the 
summer months (April 1 through November 15). During this time, NLEBs roost underneath bark, in 
cavities, or in crevices of both live trees and dead trees. Breeding NLEB typically form maternity roosting 
colonies in the same type of habitat during early summer. Therefore, clearing trees during the spring and 
summer months risks flushing more vulnerable bats from roosts or potentially the death of individuals. 
Field surveys for NLEB may be needed to determine their presence, which may help guide when tree 
clearing activities should occur.  

6.2.3 Noise 

Loud construction noise would occur intermittently and over relatively short timeframes. Construction-
related noise could result in temporary disturbance and related behavioral changes in NLEBs. 
Specifically, noise from pile driving or construction vehicles could cause bats to temporarily relocate to 
adjacent areas of similar habitat. However, most construction noise would not be substantially louder than 
ongoing background noise from existing vehicle traffic along and associated with SC 41. Therefore, with 
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the implementation of the proper conservation measures, it is unlikely that construction noise alone would 
result in adverse effects on the NLEB.  

6.2.4 Turbidity 

Effects on water quality would be minimized throughout construction and during storm events by the 
installation and maintenance of control measures (e.g., silt fences). The effects on water quality would 
not impact the NLEB because turbidity increases would be temporary, and the species does not directly 
depend on a high water quality for survival.   

6.2.5 Lighting 

Additional downward-facing lighting would be installed during construction. The new lighting could attract 
insects and subsequently bats to the study area which could feed on the insect prey. However, the NLEB 
prefers to forage within the interior of forest versus woodland-edge habitats. Therefore, the project may 
affect but is not expected to be adversely impact the NLEB as a result of additional artificial lighting.  

6.3 Frosted Flatwoods Salamander 

6.3.1 Habitat Resources 

The frosted flatwoods salamander could inhabit wetlands or adjacent pine uplands in the study area. 
Impacts on marsh wetlands and upland forests could indirectly impact habitat resources suitable for the 
salamander. Impacts on wetland habitat resources would be avoided and minimized. However, 
permanent impacts are expected to total about 5.6 acres of wetlands, of which about 3.2 acres are non-
tidal wetlands.  

The nearest known occupied habitat occurs about 2 miles north of the study area in the Francis Marion 
National Forest (Appendix B-2, SCDNR Species Report). The habitat in the study area is of marginal 
quality due to the lack of the preferred longleaf pine and wiregrass flatwoods and savannas (Appendix 
C). However, nearby habitat in Laurel Hill County Park could support the species. Regardless, it is unlikely 
that the relatively minor disturbances on marginal habitat would result in adverse effects on the species’ 
local viability.  

6.3.2 Harm 

In the event that the frosted flatwoods salamander occurs within the study area during construction, there 
is a potential that Project activities could result in direct and indirect disturbances. Due to the species’ 
restricted home range and slow mobility, disturbances are expected to cause behavioral changes of 
individuals resulting in shelter-in-place or burrowing responses. Because the species has a limited ability 
to evade disturbances, individuals are vulnerable to direct impacts during soil disturbance and vegetation 
removal. However, because the suitability of habitat in the study area is marginal, salamanders are 
unlikely to occur. Furthermore, the Project is being designed to minimize or avoid disturbances on 
freshwater wetlands (Appendix A, Figure A-2, and Appendix C, Photographs 10 and 11). The proposed 
action is therefore unlikely to result in adverse effects or indirect harm on the flatwoods salamander. 

6.3.3 Noise 

Project noise would result from ongoing construction and over short timeframes (i.e., pile driving). 
Construction-related noise could result in temporary disturbance and behavioral changes in frosted 
flatwoods salamanders, including shelter responses in adults. Louder noises, such as those produced 



19 
 

from pile driving, could result in temporary disorientation or potential permanent effects on salamanders 
should individuals be exposed. However, pile driving would be restricted to the tidal wetlands at the two 
proposed bridge locations. These locations do not contain suitable habitat for the salamander; therefore, 
the frosted flatwoods salamander is not expected to occur near loud construction noises and would not 
be adversely impacted by Project noise.  

6.3.4 Turbidity 

A temporary increase in turbidity is not expected to result in disruptions in the frosted flatwoods 
salamander’s ability to forage, breed, or otherwise inhabit aquatic environments in the study area. This is 
because salamanders do not rely heavily on their eyesight to detect prey. Furthermore, the flatwoods 
salamander is primarily nocturnal and emerges from subterranean burrows only to feed during periods of 
heavy rains when turbidity is naturally higher (Nickle 2017). Project effects on turbidity would be minimized 
during construction by the installation and maintenance of control measures (e.g., silt fences). For these 
reasons, increased turbidity is not expected to result in adverse effects on the flatwoods salamander.  

6.3.5 Lighting 

Artificial lighting has the potential to cause disorientation or aversion to otherwise suitable habitat. 
Additional downward-facing lighting would be installed during construction. The new lighting would be 
shielded and thus would only illuminate the roadway surface and narrow sections of the maintained 
upland roadside or proposed sidewalks. No suitable aquatic habitat for the frosted flatwoods salamander 
would be affected from artificial lighting; therefore, no adverse effects on the species are anticipated to 
occur as a result of the new lighting. 

6.4 Eastern Black Rail 

6.4.1 Habitat Resources 

Tidal marshes and freshwater wetlands occur in the study area that could provide marginal-quality habitat 
for the eastern black rail. The Project would permanently impact a total of about 5.6 acres of wetlands, of 
which 2.4 acres are tidal marsh (mostly herbaceous) and 3.2 acres are freshwater non-tidal wetlands 
(forested and herbaceous). More than half of the aquatic features in the study area are forested 
freshwater wetlands, which represent low or unsuitable habitat for black rails. Suitable tidal marsh habitat 
in the study area occurs along Horlbeck Creek, Mill Creek, and potentially the Wando River (Appendix C, 
Photographs 5, 6, 13, and 14). However, the tidal marshes along Horlbeck Creek and Mill Creek are 
relatively narrow and border either residential development or forested uplands, which are unsuitable for 
black rails. Suitable habitat in the study area is expected to be primarily restricted to the transitional areas 
between the high marsh habitat and the adjacent uplands. Only during low tide would the full tidal marsh 
in the study area be accessible for foraging. Due to the tidal inundation depth change (several feet) and 
limited suitable upland habitat, the tidal marshes in the study area are unlikely to support nesting.  

The eastern black rail is not expected to routinely occupy the study area due to the limited availability of 
suitable high marsh habitat, restricted and low-quality upland habitat, and a relative abundance of higher 
quality salt marsh habitat in the surrounding area. Therefore, the relatively limited impacts from the 
proposed action on the marginal-quality habitat in the study area are not expected to result in adverse 
effects on the eastern black rail. 
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6.4.2 Harm 

Should the eastern black rail occur within the study area during construction, there is a potential that 
Project activities could result in indirect disturbances and behavioral changes. Behavioral changes in 
response to disturbances could include alarm/startle responses, temporary displacement, interrupted 
feeding patterns, and other stress-related behavioral changes.  

In general, adult black rails could modify their behavior to avoid areas with Project activities. However, 
nests are particularly vulnerable to disturbances due to the immobility and dependence of young and 
eggs on nesting sites. Black rail nesting habitat in the study area would be tightly restricted to the narrow 
high marsh transitional areas adjacent to uplands. The uplands in the study area consist primarily of 
residential development or forested uplands, neither of which represent suitable upland habitat. Black 
rails are therefore unlikely to nest within the study area due to restricted wetland habitat and a lack of 
suitable uplands. As an added precaution, preconstruction surveys for nesting birds would be performed 
during the nesting season ahead of construction activities. A construction avoidance buffer would be 
established around confirmed active nests to avoid impacts on nesting success. Therefore, other than 
the potential for temporary displacement of foraging individuals, the eastern black rail is not expected to 
be adversely impacted or otherwise harmed. 

6.4.3 Noise 

Project noise would result from ongoing construction and over short timeframes (i.e., pile driving). 
Construction-related noise could result in temporary disturbance and related behavioral changes in 
foraging eastern black rails. Noise from pile driving or loud construction equipment could result in black 
rails being temporarily displaced into adjacent habitat of equal or higher quality. However, most 
construction noise would not be substantially louder than ongoing background noise from existing vehicle 
traffic along and associated with SC 41. Therefore, construction noise alone is not expected to result in 
adverse effects on the eastern black rail.  

6.4.4 Turbidity 

An increase in turbidity and water quality could result in minor disruptions in the eastern black rail’s ability 
to forage in aquatic environments. However, the effects on water quality would be minimized throughout 
construction and during storm events by the installation and maintenance of control measures (e.g., silt 
fences). Increased turbidity is expected to be minor, localized, and temporary; therefore, turbidity may 
affect, but is not likely to adversely affect, the eastern black rail. 

6.4.5 Lighting 

Artificial lighting has the potential to cause aversion to otherwise suitable habitat. Additional overhead 
roadway lighting is proposed for installation along SC 41. This lighting would be shielded and thus would 
illuminate the roadway surface and narrow sections of the road shoulder and sidewalk(s). Habitat directly 
adjacent to the proposed bridges or otherwise near wetlands could be artificially illuminated by the 
temporary lighting during construction or permanent overhead roadway lighting. Regardless, the effects 
from artificial lighting are expected to be limited or negligible because the lighting would not artificially 
illuminate habitat. Therefore, the impacts from artificial lighting are expected to have no effects on the 
eastern black rail. 
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6.5 Red-Cockaded Woodpecker 

6.5.1 Habitat Resources 

Impacts on forested areas could result in indirect effects on the RCW, which relies on forest habitat for 
nesting and foraging. Impacts on forested habitat would be avoided and minimized to the extent possible; 
however, permanent impacts would occur on approximately 19.4 acres of forested areas, consisting of 
16.1 acres of upland forests and 3.3 acres of forested wetlands. The majority of the uplands in the study 
area are dominated by pine stands averaging about 30 years of age. Due to the presence of young pine 
forests, the study area could support RCW foraging but would not support nesting due to the lack of 
mature pine forests (Appendix C, Photographs 8–11). While some forested habitat would be impacted 
by the Project, there is a relative abundance of habitat of equal or higher quality located about 2 miles 
north of the Project within the Francis Marion National Forest.  

The RCW is not expected to routinely occupy the study area due to the marginal quality of foraging 
habitat, lack of nesting habitat, and a relative abundance of higher quality habitat for both foraging and 
nesting nearby. Therefore, the impacts from the proposed action on marginal-quality suitable habitat is 
not expected to result in adverse effects on habitat usage patterns or reduction in species’ viability.  

6.5.2 Harm 

Should RCW occur within the study area during construction, there is a potential that Project activities 
could result in indirect disturbances and behavioral changes. Behavioral changes in response to 
disturbances would include avoidance reactions, alarm/startle responses, and other stress-related 
behavioral changes. Disturbed foraging individuals could be temporarily displaced and avoid active 
construction areas, thereby minimizing the potential for direct effects. 

RCW individuals would likely modify their behavior to avoid areas with active construction or temporary 
disturbances. Active nests are particularly vulnerable to disturbances due to the immobility and 
dependence of young and eggs on nesting sites. However, suitable nesting habitat for the RCW does not 
occur in the study area. Therefore, while the RCW could forage in the study area, the species is not 
expected to nest in the area due to a lack of the required mature pine forests. As an added precaution, 
preconstruction surveys for nesting birds would be performed ahead of Project activities, particularly 
vegetation removal, to minimize the potential for effects on nesting birds. A construction avoidance buffer 
would be established around confirmed active nests to avoid impacts on nesting success. Therefore, 
other than the potential for temporary displacement of foraging individuals, the RCW is not expected to 
be adversely impacted or otherwise harmed. 

6.5.3 Noise 

Project noise would result from ongoing construction and over short timeframes (i.e., pile driving). 
Construction-related noise could result in temporary disturbance and related behavioral changes in 
foraging RCW. Noise from pile driving or construction equipment could result in RCW individuals being 
temporarily displaced into adjacent habitat of equal or higher quality. However, most construction noise 
would not be substantially louder than ongoing background noise from existing vehicle traffic along and 
associated with SC 41. Therefore, construction noise alone is not expected to result in adverse effects 
on the RCW. 
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6.5.4 Turbidity 

An increase in turbidity is not expected to result in disruptions in the RCW’s ability to forage in aquatic 
environments. This is because the diet of RCW primarily consists of insects with a minor component from 
various plant seeds and fruits (Jackson 2020). Due to the RCW diet and upland foraging habitat, effects 
on turbidity are not expected to impact the species. 

6.5.5 Lighting 

Additional overhead roadway lighting is proposed for Project installation. This lighting would be shielded 
and thus would illuminate the roadway surface and narrow sections of the road shoulder and sidewalk(s). 
Regardless, the effects from temporary lighting during construction or permanent roadway lighting are 
not expected to result in effects on the RCW because the species roosts in cavities at night. 

6.6 Wood Stork 

6.6.1 Habitat Resources 

Tidal marshes and freshwater wetlands occur in the study area that could support foraging and potentially 
nesting for the wood stork. While effects would be minimized, the Project would permanently impact a 
total of about 5.6 acres of wetlands, of which 2.4 acres are brackish tidal marsh (mostly herbaceous) and 
3.2 acres are freshwater non-tidal wetlands (forested and herbaceous). The majority of the aquatic 
features in the study area are forested wetlands, which are typically less preferred for foraging than 
emergent wetlands. Furthermore, the forested wetlands in the study area have a dense understory that 
is not ideal for wood stork foraging and is unlikely to contain their preferred fish prey (Appendix C, 
Photographs 1–4). However, limited tidal creeks occur within the study area that lead into Horlbeck Creek 
(Appendix C, Photographs 5, 6, 13, and 14). These tidal creeks represent the most suitable foraging 
habitat in the study area. 

While limited suitable wetland habitat and tidal creeks occur in the study area, there is an abundance of 
foraging habitat along the length of the Wando River and other nearby rivers that flow into the Charleston 
Harbor. Due to the relative abundance of wetland habitat along the Wando River and nearby coastline, 
the impacts on suitable habitat from the proposed action are comparatively minor and therefore may 
affect but are not expected to result in adverse effects on the wood stork.  

6.6.2 Harm 

Should the wood stork occur within the study area during construction, there is a potential that Project 
activities could result in indirect disturbances and behavioral changes. Behavioral changes in response 
to disturbances could include alarm/startle responses, temporary displacement, interrupted feeding 
patterns, and other stress-related behavioral changes.  

Storks could modify their foraging behavior to avoid areas with Project activities. However, stork nests 
are particularly vulnerable to disturbances due to the immobility and dependence of young and eggs on 
nesting sites. Furthermore, wood storks are colonial nesters that prefer trees surrounded by water, such 
as in cypress swamps, shallow creeks, and impoundments. Disturbance or encroachment on rookery 
nest sites could risk impacting multiple nests. No rookery nests sites were detected during the Project 
survey or are known to occur within the study area. 

The wood stork could forage but is not expected to nest in the study area due to a lack of detected or 
historical nesting rookeries in the study area. Therefore, other than the potential for temporary 
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displacement of foraging individuals, the wood stork is not expected to be adversely impacted or 
otherwise harmed. 

6.6.3 Noise 

Project noise would result from ongoing construction and over short timeframes (i.e., pile driving). 
Construction-related noise could result in temporary disturbance and related behavioral changes in 
foraging wood storks. Noise from pile driving or loud construction equipment could cause birds to 
temporarily relocate to nearby areas with suitable habitat. However, most construction noise would not 
be substantially louder than ongoing background noise from existing vehicle traffic along and associated 
with SC 41. Therefore, construction noise may affect but is not likely to adversely affect the wood stork. 

6.6.4 Turbidity 

An increase in turbidity is not expected to result in disruptions in the wood stork’s foraging success. This 
is because wood storks are primarily tactile feeders that submerge their bills and grope for fish and other 
food items. Effects on water quality would be minimized throughout construction and during storm events 
by the installation and maintenance of control measures (e.g., silt fences). Therefore, any minor and 
temporary increased turbidity is expected to have no effect on the wood stork. 

6.6.5 Lighting 

Additional overhead roadway lighting is proposed for Project installation. This lighting would be shielded 
and thus would illuminate the roadway surface and narrow sections of the road shoulder and sidewalk(s). 
Habitat directly adjacent to the proposed bridges or otherwise near wetlands could be indirectly and 
partially illuminated by the temporary lighting during construction or permanent overhead roadway 
lighting. Because wood storks often leave the roost at night to catch fish and other prey during nocturnal 
low tides (Carroll 2002), there is a chance that artificial lighting could result in aversion of otherwise 
suitable habitat. Alternatively, artificial lighting of habitat could attract prey and potentially wood storks. 
Regardless, while artificial lighting may affect wood stork behavior, the effects are not expected to 
negatively impact the wood stork directly or indirectly. Therefore, the impacts from artificial lighting may 
affect but would not adversely affect the wood stork. 
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7.0 Conservation Measures 

7.1 West Indian Manatee 

If required, in-water siltation barriers would be constructed from materials in which manatees cannot 
become entangled. Barriers should be properly secured and monitored for manatee entrapment or 
impediment. Any in-water lines such as rope, chain, or cable must be stiff, taut, and non-looping. Flexible 
in-water lines, such as nylon rope or those materials with the ability to loop and tangle, must be enclosed 
in plastic or rubber sleeve/tube to add rigidity. Where appropriate, in-water wires and cable should be 
fitted with plastic sleeves from the surface to the bottom to prevent manatees from scraping. Additional 
measures and conditions that would be followed are detailed in the Standard Manatee Conditions for In-
Water Work guidelines (USFWS 2011). 

7.2 Birds 

Impacts on marsh wetland habitat would be avoided and minimized to the maximum extent practicable. 
The majority of construction would be performed within or from uplands areas. However, minor but 
unavoidable impacts are anticipated to occur within wetlands that could serve as habitat for the eastern 
black rail or wood stork. Forested uplands that could provide foraging habitat for the RCW would also be 
removed as a result of the Project. 

Impacts on bird species would be minimized by conducting vegetation clearing activities outside of the 
prime nesting season (April 1 through September 1) for most bird species. Should vegetation 
disturbances occur during the nesting season, pre-construction nesting survey(s) would be performed 
ahead of Project activities involving the clearing of vegetation or wetland disturbances to identify and 
mitigate for effects on nesting birds. 

The project contractor(s) would comply with the Migratory Bird Treaty Act of 1918, USFWS’s Nationwide 
Standard Conservation Measures (USFWS 2015), and USFWS’s National Bald Eagle Management 
Guidelines (USFWS 2007) with regard to avoiding impacts on migratory birds and the destruction of active 
nests. General guidelines for the protection of birds and their habitats include personnel education 
regarding individual birds and/or nest identification and observation; solid waste handling and storage; 
incidental take; habitat loss minimization; implementation of standard sediment and erosion control 
measures; limitation of lighting of adjacent habitats; and minimization of noise (USFWS 2015). If a nest 
is observed during construction that was not discovered during the field investigations, the contractor will 
cease work and will contact SCDNR to determine whether the nest is active and identify appropriate 
impact avoidance or mitigation measures.  

7.3 General Best Management Practices 

In addition to conservation measures for birds, the contractor would implement the following BMPs. 

 Bridge construction access will occur from upland areas. 

 Standard sediment and erosion control practices would be implemented, including, but not limited 
to, the following: 

o Temporary impacts on aquatic features will be minimized for BMP control structures 
installation 
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o No permanent bank erosion or decreased stabilization would occur 

o To the maximum extent practicable, the Project will be implemented in stages of development 
so that only areas that are in active construction are exposed.  

o All exposed soils areas would have good cover of either temporary or permanent vegetation 
(using native seed mixtures), or bioengineering material. 

o Grading should be completed as soon as possible following commencement 

o Runoff would be minimized and retained on-site using sediment and erosion control BMPs 

o Appropriate sediment and erosion controls measures would be maintained in effective 
operating condition throughout construction and reclamation 

 Raw or live concrete may not come into contact with wetlands or open water until cured. 

 Disturbances on tidal marsh would be conducted during or near low tide to the extent possible. 

 Clearing of trees would be conducted outside of the prime nesting season and when NLEBs are 
not expected to occur in the area (i.e., during winter from November 15 to March 31). 

 Use of riprap should be minimized, and only clean riprap should be used if necessary. 

 All steps would be taken to prevent pollutants from entering waterways or wetlands. 

 No mechanized equipment would operate in wetlands unless clearly identified and authorized. 

 “Soft-starts” should be used while pile driving to deter aquatic animals from construction areas. 
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8.0 Effect Determinations 

The review of species lists such as the USFWS IPaC report, site assessment results, and species’ habitat 
requirements suggests there is potential for the presence of up to six federally protected species within 
or near the study area.  

For most of the protected species that may occur in the study area during Project activities, the anticipated 
effects are expected to be limited to temporary displacement of a few individuals and/or minimal impacts on 
habitat. This is because most of the species with potential habitat are mobile enough to temporarily avoid 
areas with Project activities or disperse into nearby habitat of equal or higher quality. Pregnant NLEB and 
their offspring may have reduced mobility during pupping season and measures may need to be taken to 
identify the presence of maternal roosting trees. 

Recently updated SCDNR guidance for avoiding impacts to NLEB suggests avoiding tree clearing from May 
1st – June 30th and from January 1st – February 15th to reduce habitat disturbance during pupping season 
and hibernation period respectively. The USFWS recognizes that NLEB may be found in these areas year 
round and that tree clearing windows may not completely avoid impacts.  Due to the recent change in status 
of NLEB from “threatened” to “endangered,” the updated guidance was not considered during preliminary 
planning and tree clearing for the project is likely to occur outside the SCDNR recommended windows.  

Although no federally listed species were observed in the study area during site investigations, acoustic or 
other surveying methods may be needed to determine the presence of NLEB due to the challenging 
nature of visually observing the species in the field. A strategic impact minimization approach during 
construction along with clearing restrictions may be implemented to minimize effects on species to the 
maximum extent practical. According to the USFWS IPaC NLEB Range wide Determination Key, the 
Project may affect, but is not likely to adversely affect the NLEB (Appendix D). The Project also may 
affect, but is not likely to adversely affect five other federally listed species (Table 8-1). 

Table 8-1. Effect Determinations 

Species Name 
Federal 

ESA Status 
Justification 

Effects 
Determination 

PLANTS 

American chaffseed  
Schwalbea americana 

Endangered 
Required habitat conditions are not found in the study 
area, and/or a focused survey did not identify individuals 
within potentially suitable habitat. Biological assessment 
is not required for species that cannot be present in the 
proposed study area. 

No Effect 

Canby’s dropwort  
Oxypolis canbyi 

Endangered No Effect 

Pondberry 
Lindera melissifolia 

Endangered No Effect 

INSECTS 

Monarch butterfly  
Danaus plexippus 

Candidate No suitable breeding habitat present in the study area No Effect 

MAMMALS 

West Indian manatee  
Trichechus manatus 

Threatened 
This is a migratory species with limited potential for 
presence in the study area. In-water construction noise 
and related work may cause behavioral disturbances. 

NLAA 
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Species Name 
Federal 

ESA Status 
Justification 

Effects 
Determination 

Northern long-eared bat 
Myotis septentrionalis 

Threatened 
Suitable habitat is present in the study area and tree 
removal may occur during the spring and summer, 
potentially causing disturbances to habitat. 

NLAA 

AMPHIBIANS 

Frosted flatwoods 
salamander 
Ambystoma cingulatum 

Threatened 
Permanent impacts on marginal-quality habitat would 
occur. 

NLAA 

REPTILES 

Green sea turtle  
Chelonia mydas 

Threatened The study area does not contain sea turtle nesting 
habitat. Biological assessment is not required for species 
that cannot be present in the proposed study area. 

No Effect 

Kemp’s Ridley sea turtle 
Lepidochelys kempii 

Endangered No Effect 

Leatherback sea turtle 
Dermochelys coriacea 

Endangered The study area does not contain sea turtle nesting 
habitat. Biological assessment is not required for species 
that cannot be present in the proposed study area. 

No Effect 

Loggerhead sea turtle 
Caretta caretta 

Threatened No Effect 

BIRDS 

Bachman’s warbler 
Vermivora bachmanii 

Endangered 

No suitable habitat is found in the study area, and this 
species has been proposed for delisting from the ESA 
due to likely extinction. Biological assessment is not 
required for species that cannot be present in the 
proposed study area. 

No Effect 

Eastern black rail 
Laterallus jamaicensis 

Threatened 
The study area contains habitat for foraging and/or 
nesting. Noise may result in avoidance behavior and 
temporary displacement. 

NLAA 

Piping plover 
Charadrius melodus 

Threatened 
No suitable habitat is found in the study area. Biological 
assessment is not required for species that cannot be 
present in the proposed study area. 

No Effect 

Red knot 
Calidris canutus rufa 

Threatened 
No suitable habitat is found in the study area. Biological 
assessment is not required for species that cannot be 
present in the proposed study area. 

No Effect 

Red-cockaded 
woodpecker 
Picoides borealis 

Endangered 
The study area contains habitat for foraging. Noise may 
result in avoidance behavior and temporary 
displacement. 

NLAA 

Wood stork 
Mycteria americana 

Threatened 
The study area contains habitat for foraging and/or 
nesting. Noise may result in avoidance behavior and 
temporary displacement. 

NLAA 

NLAA = May affect, not likely to adversely affect 
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Figure A-1. Potential Habitat for Threatened and Endangered Species, Preferred Alternative 



 

 
 

 

Figure A-2. Potential Habitat for Threatened and Endangered Species, Preferred Alternative 



 

 
 

 

Figure A-3. Potential Habitat for Threatened and Endangered Species, Preferred Alternative 
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Appendix C  
 Site Photographs 

 

  



 

 
 

 

Photograph 1 – Wetland area adjacent to Winnowing Way and SC 41 intersection (dry/winter season) 

 

Photograph 2 – Wetland area adjacent to Winnowing Way and SC 41 intersection (wet/growing season) 



 

 
 

 

Photograph 3 – Wetland area adjacent to SC 41 south of Horlbeck Creek (east of SC 41) 

 

Photograph 4 – Wetland area adjacent to SC 41 south of Horlbeck Creek (west of SC 41) 



 

 
 

 

Photograph 5 – Tidal marsh associated with Horlbeck Creek (facing northwest) 

 

Photograph 6 – High marsh along Horlbeck Creek (facing east) 



 

 
 

 

Photograph 7 – Upland island within tidal marsh located adjacent to Horlbeck Creek (facing west) 

 

Photograph 8 – Forested uplands adjacent to Wagner Creek (facing east) 



 

 
 

 

Photograph 9 – Forested uplands (forground) and tidal marsh (background) along Wagner Creek (facing 
south) 

 

Photograph 10 – Forested uplands (facing north) 



 

 
 

 

Photograph 11 – Forested wetland avoided during construction (facing north) 

 

Photograph 12 – Transmission line corridor (facing northwest) 



 

 
 

 

Photograph 13 – Tidal marsh along upper tributary of Horlbeck Creek (facing southwest) 

 

Photograph 14 – Tidal marsh along Mill Creek (facing southeast) 



 

 
 

 

Photograph 15 – Tidal marsh along Wando River (facing west) 

 

Photograph 16 – Wando River bridge (facing north) 

 



 

 
 

 

Appendix D  
 USFWS IPaC NLEB 

Range-wide 
Determination Key 



 

 
 



 

 
 

 

 

 



 

 
 

 

  

 



 

 
 

 

  

 



 

 
 

 

 

 



 

 
 

 

 

 



 

 
 

 


