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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 are partnering to improve roadway capacity and ease traffic 

congestion along SC Highway 41 (SC 41; Project and proposed action). This biological assessment, 

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 U.S. Fish and Wildlife Service (USFWS) and/or the National 

Oceanic and Atmospheric Administration (NOAA) National Marine Fisheries Service (NMFS). 

A Letter of Intent was distributed to stakeholder agencies on July 13, 2017, providing general Project 

information and requesting comments or concerns. Subsequently, a biological assessment was 

completed for the SC Highway 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 

biological assessment evaluates the potential effects of the proposed Project on species that are listed 

under the ESA and under the jurisdiction of the NOAA-NMFS. A separate biological assessment has 

been prepared for species under the jurisdiction of the USFWS.  

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 1-1 and 1-2). 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 new 

1.3-mile-long 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). 
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Figure 1-1. Overview of Project Location 
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Figure 1-2. Detailed View of Project Location  
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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 Federally Protected Species 

Field reconnaissance surveys were conducted in 2017 and 2019 and included site investigation for 

federal listed species and verification of habitat types detailed in this assessment. Federally listed species 

under NOAA-NMFS jurisdiction with the potential to occur in the study area are presented in Table 3-1. 

These species consist of four fish, five sea turtles, and five whales. No designated critical habitat was 

identified within the study area for any federal listed species (NOAA 2022a). 

Table 3-1. Threatened or Endangered Species under NMFS Jurisdiction  

Species 
Federal 
Status 

Habitat Description 
Suitable 

Habitat in 
Study Area 

Effects 
Determination 

FISH 

Atlantic Sturgeon 
(Acipenser 
oxyrhynchus 
oxyrhynchus) 

Endangered 

Inhabit open ocean, coastal bays and 
rivers along the East Coast; adults spawn 
in freshwater where offspring are born, 
then make migratory trips to the sea1 

Yes NLAA 

Shortnose 
Sturgeon 
(Acipenser 
brevirostrum) 

Endangered 

Inhabit coastal bays and rivers along the 
East Coast; adults spawn in freshwater 
where offspring are born, then make 
migratory trips to the sea2 

Yes NLAA 

Giant Manta Ray 
(Mobula birostris) 

Threatened 

Prefer offshore, oceanic waters near 
productive coastlines and have been 
observed in estuarine waters near oceanic 
inlets, commonly found in water ranging 
from 66–72 degrees Fahrenheit (°F)3 

No No effect 

Oceanic Whitetip 
Shark 
(Carcharhinus 
longimanus) 

Threatened 

Generally remain offshore in open ocean 
in water depths greater than 600 feet; 
strong preference for mixed surface layer 
of warm waters above 68°F4 

No No effect 

REPTILES 

Green Sea Turtle 
(Chelonia mydas) 

Threatened 

Prefer shallow waters in coastal bays, 
reefs, and inlets with an abundance of 
marine grass and algae; nest on open, 
undisturbed sandy beaches5 

Yes NLAA 

Hawksbill Sea 
Turtle 
(Eretmochelys 
imbricata) 

Endangered 

Prefer rocky or coral substrates in oceanic 
water less than 65 feet deep; also inhabit 
shallow coastal areas including lagoons 
and creeks6 

Yes NLAA 

Kemp’s Ridley Sea 
Turtle 
(Lepidochelys 
kempii) 

Endangered 

Migrate through open oceans. Found in 
nearshore coastal habitats that typically 
contain muddy or sandy bottoms. 
Hatchlings inhabit offshore waters. 
Juveniles associated with floating 
Sargassum sp.7 

Yes NLAA 

Leatherback Sea 
Turtle 
(Dermochelys 
coriacea) 

Endangered 
Mostly pelagic; female adults nest on dry, 
sandy beaches adjacent to deep and 
rough seas8 

No No effect 
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Species 
Federal 
Status 

Habitat Description 
Suitable 

Habitat in 
Study Area 

Effects 
Determination 

Loggerhead Sea 
Turtle  
(Caretta caretta) 

Threatened 

Wide habitat range including pelagic 
ocean, inshore bays, lagoons, salt 
marshes, creeks, and mouths of large 
rivers; trans-oceanic migration and nest 
on sandy beaches9 

Yes NLAA 

MARINE MAMMALS 

Blue Whale  
(Balaenoptera 
musculus) 

Endangered 
Found in all oceans except the Arctic; may 
visit shelf waters of eastern U.S. during 
seasonal migration10 

No No effect 

Fin Whale  
(Balaenoptera 
physalus) 

Endangered 
Deep, offshore waters of all major oceans 
in temperate to polar latitudes11 

No No effect 

North Atlantic Right 
Whale (Eubalaena 
glacialis) 

Endangered 

Occur in coastal waters or close to 
continental shelf, may migrate to deep 
offshore waters; calving areas specifically 
in shallow coastal waters of southeast 
Atlantic12 

No No effect 

Sei Whale  
(Balaenoptera 
borealis) 

Endangered 

Globally distributed throughout 
subtropical, temperate, and subpolar 
water; primarily inhabit deeper waters far 
from coastlines13 

No No effect 

Sperm Whale  
(Physeter 
macrocephalus) 

Endangered 
Globally distributed in oceanic waters with 
no clear migratory patterns14 

No No effect 

NLAA = may affect, not likely to adversely affect 

Source: USFWS 2022; NOAA 2022a; 1NOAA 2022b; 2NOAA 2022c; 3NOAA 2022d; 4NOAA 2022e;5NOAA 2022f; 6NOAA 2022g 
7NOAA 2022h; 8NOAA 2022i; 9NOAA 2022j; 10NOAA 2022k; 11NOAA 2022l; 12NOAA 2022m; 13NOAA 2022n; 14NOAA 2022o 

The five whale species require deep oceanic waters and therefore would not occur within or near the 

study area. Similarly, the preferred habitat of the oceanic whitetip shark (Carcharhinus longimanus) is 

offshore waters greater than 600 feet (NOAA 2022e). The giant manta ray (Mobula birostris) could occur 

near the mouth of Charleston Harbor on a seasonal basis, but the Wando River and its tributaries do not 

contain suitable habitat for the species. Leatherback sea turtles (Dermochelys coriacea) primarily inhabit 

deep oceanic waters and only enter the coastal zone for nesting on sandy beaches (NOAA 2022i). The 

Wando River and narrow tidal creeks adjacent and within the study area do not provide suitable habitat 

for these species. Due to the lack of suitable habitat, these species would not occur in the study area or 

be impacted by the proposed action; therefore, these species and are not considered or discussed further 

in this biological assessment. Also, no federal proposed or candidate species were identified for effects 

analysis and the study area does not contain critical habitat for any federally listed species. 

3.1 Atlantic Sturgeon 

The Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) originating from the New York Bight, 

Chesapeake Bay, South Atlantic, and Carolina Distinct Population Segments (DPS) are listed as federally 

endangered. The Gulf of Maine DPS are listed as federally threatened (NOAA 2017).  

The Atlantic sturgeon is a long-lived, late-maturing, estuarine dependent, anadromous species. Adults 

spend most of their life in the marine environment but migrate upriver in the spring/early summer to spawn 

(NOAA 2022b). Atlantic sturgeon spawning is believed to occur in flowing water between the salt front 

and fall line of large rivers, where optimal flows are 46–76 centimeters/second with depths of 11–27 
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meters. Spawning intervals range from 1–5 years for males and 2–5 years for females (NOAA 2022b). 

No spawning or juvenile populations, or necessary habitat for these life stages, have been identified in 

the Wando River, Ashley River, or Cooper River (NOAA 2017). Spawning has been documented in South 

Carolina within the Pee Dee, Edisto, Combahee, and Savannah Rivers and the Waccamaw River. 

Based on the known locations of the Carolina DPS of Atlantic sturgeon, the potential exists for this species 

to occur in the Wando River. No spawning is known to occur within the Wando River, but adult Atlantic 

sturgeon could occur seasonally in the Wando River. 

3.2 Shortnose Sturgeon 

The federally and state endangered shortnose sturgeon (Acipenser brevirostrum) are anadromous 

species that live in rivers and coastal environments from Canada to Florida. They are similar to Atlantic 

sturgeon in that they are slow-growing and late to reach reproductive maturity; however, compared to the 

Atlantic sturgeon, shortnose sturgeon spend relatively little time in the ocean, and typically remain in 

nearshore marine waters (NOAA 2022c). 

Historically, shortnose sturgeon were found in coastal rivers and major estuaries throughout the East 

Coast. Currently, they are found in 41 bays and rivers, but their distribution is segmented, with a 250-mile 

gap separating the northern and mid-Atlantic metapopulations from the southern metapopulation (NOAA 

2022c). The southern metapopulation, also known as the Carolinian Province, includes habitat in the 

Cooper River, the Ashley River, and potentially the Wando River in South Carolina. 

Shortnose sturgeon habitat varies depending on their life stage. Adults spawn in freshwater and juvenile 

fish remain in their natal river, making trips to saltwater occasionally to feed on bottom-dwelling marine 

invertebrates, such as crustaceans, worms, and mollusks (NOAA 2022c). In the Carolinian Province 

population, spawning migrations typically occur from January to April (NOAA 2022c). Adult shortnose 

sturgeon are expected to remain in the deeper waters of the Wando River. Shortnose sturgeon have a 

potential to occur in the Wando River but are not expected to occur within the smaller tidal influenced 

tributaries (Horlbeck Creek and Mill Creek) crossed by the Project due to the lack of water at low tides. 

Therefore, the occurrence of individual shortnose sturgeon would be transient or seasonal. 

3.3 Sea Turtles 

Sea turtles are highly migratory, long-lived reptiles that occur throughout the open-ocean and coastal 

regions of the world, generally within tropical to subtropical latitudes. Habitat and distribution vary 

depending on species and life stages and are discussed further in the species profiles. Sea turtles can 

be found in South Carolina’s nearshore waters April through November or nesting on South Carolina 

beaches from May through October (SCDNR 2014). 

Sea turtles have shared jurisdiction between NOAA Fisheries and USFWS under the ESA, where NOAA 

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 2022p). Therefore, for the purposes of 

this biological assessment, the effects determination is made based on NOAA-NMFS jurisdiction of sea 

turtles in the marine environment. 

3.3.1 Green Sea Turtle 

In 1978, the green sea turtle (Chelonia mydas) was listed under the ESA as a threatened species 

throughout its range except for the Central Pacific DPS and South Pacific DPS, which were listed as 

endangered (NOAA 2022f). In the United States, nesting green sea turtles are found in the waters of the 
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Pacific, Puerto Rico, the Virgin Islands, and the east coast of Florida, but nests are also occasionally 

found in Georgia, South Carolina, and North Carolina. Critical habitat has been designated for this species 

but does not occur in the study area. 

Adult and juvenile green sea turtle habitat typically includes nearshore waters as well as bays and 

lagoons, particularly in areas with seagrass beds to support their diet (NOAA 2022f). Juveniles are 

prevalent in coastal areas throughout the species’ entire range, as well as the Gulf of Mexico. Green sea 

turtles become reproductively mature between 25 and 40 years old. Adults may migrate up to 1,850 miles 

between their breeding beaches and feeding areas. Adults prefer shallow, low energy waters with 

adequate submerged vegetation, mollusks, sponges, crustaceans, and jellyfish for feeding. Eggs and 

hatchlings generally experience high mortality resulting from aquatic and terrestrial predators, tidal 

extremes, and beach erosion. Although green sea turtles do not typically nest in South Carolina, juvenile 

turtles consistently utilize South Carolina’s inshore and nearshore waters as foraging grounds from April 

through November (SCDNR 2014).  

In 2021, a total of five green sea turtle nests were documented in South Carolina at Garden City Beach 

(3 nests), Hilton Head Island (1 nest), and Huntington Beach State Park (1 nest), all located at least 60 

miles to the north of the study area (SCDNR 2022). Green sea turtle nests have been documented on 

the beaches of the Isle of Palms within the last 10 years (SCDNR 2022). While the study area does not 

contain critical or suitable nesting habitat for green sea turtles, the species may use the estuarine waters 

of the Wando River for foraging. In the event that an individual occurs in the study area or nearby Wando 

River, Project activities could result in behavioral changes from noise disturbances but no adverse effects 

on the species are expected to occur. 

3.3.2 Hawksbill Sea Turtle 

The hawksbill sea turtle (Eretmochelys imbricata) is ESA listed as endangered throughout its range, which 

includes tropical waters of the Atlantic, Pacific, and Indian Oceans (NOAA 2022g). Degradation of coral 

reef habitat and overharvesting have led to the species’ decline. Critical habitat has been designated in 

Puerto Rico but there is no critical habitat within the study area. 

Hawksbill sea turtles have a mixed migratory strategy. Some migrate over 1,000 miles between nesting 

beaches and foraging habitat, while others have limited migration patterns between 50 and 100 miles 

(NOAA 2022g). Nesting beaching in the continental United States is typically restricted to southeast 

Florida and the Florida Keys. Hatchlings and young juveniles are primarily pelagic, but after several years 

in the open ocean, juveniles may enter shallower coastal areas for feeding. Hawksbill turtles are 

omnivorous (feeding on both plants and other animals), but their preferred food is sea sponges. They will 

also eat marine algae, corals, mollusks, tunicates, crustaceans, sea urchins, small fish, and jellyfish. They 

are commonly found feeding among coral reefs, rock formations, and high energy shoals that provide 

habitat for sponge growth (NOAA 2022g).  

Hawksbill sea turtles have not been documented nesting on nearby beaches, such as Folly Beach and 

Sullivan’s Island, in the last 10 years (SCDNR 2022). The study area does not contain suitable nesting 

or foraging habitat for hawksbill sea turtles. In the event that an individual occurs in the study area or 

nearby Wando River, Project activities could result in behavioral changes from noise disturbances but no 

adverse effects on the species are expected to occur. 

3.3.3 Kemp’s Ridley Sea Turtle  

The Kemp’s ridley sea turtle (Lepidochelys kempii) was listed as endangered in 1970. A recovery plan 

exists for this species and was issued in 1984 and updated in 1992 and 2011. This species is part of the 

NOAA-NMFS and USFWS 5-year review initiated in 2012 for four species of sea turtles (77 Federal 
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Register 61573 61574). NOAA-NMFS and USFWS published the 5-year review for Kemp’s ridley in July 

2015, which concluded that the species remain classified as endangered. Critical habitat has been 

proposed for this species but does not occur in the Project area. 

Female reproductive maturity occurs between 10 and 17 years. The preferred foraging habitat for the 

Kemp’s ridley sea turtle is the nearshore waters and inshore salt marshes of the Gulf of Mexico where 

their preferred crab prey occurs. In addition to the Gulf, juvenile Kemp’s ridley sea turtles also inhabit 

waters of Long Island Sound, New England, and Nova Scotia. Juveniles feed primarily on Sargassum 

and mollusks (NOAA 2022h). They do not typically nest in South Carolina but can be found in inshore 

and nearshore waters from April through November (SCDNR 2014). 

The majority (95 percent) of Kemp’s ridley nesting occurs on the beaches of the western Gulf of Mexico 

in the state of Tamaulipas, Mexico. Rare nesting has been documented on the beaches of North Carolina, 

South Carolina, Georgia, Florida, Alabama, and Texas (NOAA 2022h). The study area does not contain 

suitable nesting habitat for the Kemp’s ridley sea turtle. In the event that an individual occurs in the study 

area or nearby Wando River, Project activities could result in behavioral changes from noise disturbances 

but no adverse effects on the species are expected to occur. 

3.3.4 Loggerhead Sea Turtle 

The loggerhead sea turtle (Caretta caretta) was listed as threatened in 1978 and a recovery plan was 

issued in 1984 and updated in 1991 and 2008. In 2011, a final rule was issued to list four DPS as 

endangered and five DPS as threatened. The listed threatened Northwest Atlantic Ocean DPS covers 

individuals that could occur along the coast adjacent to the Project area. The nearest critical habitat is 

located about 15 miles southwest of the Project area at Folly Beach (NOAA 2022j). 

In the southeastern United States, female loggerheads reach reproductive maturity at 15 to 30 years. 

Loggerhead nesting has been well documented and averages over 100,000 nests per year in the United 

States (SCDNR 2014). Their nesting range in the United States occurs from southern Florida to North 

Carolina (SCDNR 2020). In South Carolina, loggerheads nest on open sandy beaches above the high 

tide line. Primary nesting sites in South Carolina are beaches between North Inlet and Price Inlet, with 

moderate nesting activity occurring between Kiawah Island and Hilton Head Island (SCDNR 2020). 

Adult loggerhead sea turtles are generally considered pelagic but often remain near shore in bays, 

estuaries, lagoons, creeks, and mouths of rivers. In the southeastern United States, some loggerhead 

sea turtles migrate north in the spring and south in the fall. Their diet is the most varied of the sea turtles, 

consisting of marine invertebrates, vegetation, and fish. The Project area does not have suitable nesting 

habitat but does contain low quality foraging habitat. Although unlikely, individual(s) could occur in the 

lower reaches of the Wando River. In the event that an individual occurs in the study area or nearby 

Wando River, Project activities could result in behavioral changes from noise disturbances but no adverse 

effects on the species are expected to occur. 
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4.0 Environmental Impacts 

Several types of impacts on species were analyzed for the proposed action, including permanent and 

temporary effects associated with direct and indirect impacts. No permanent effects are anticipated as a 

result of the proposed action; however, temporary effects from sound pressure could occur during the 

Project construction phase. Project impacts and associated effects are detailed in Table 4-1. 

Table 4-1. Potential Effects on Federally Protected Species 

Impact  
Permanent Effects Temporary Effects 

Direct Indirect Direct Indirect 

Habitat 
Resources 

Tidal wetlands and 
tidal creeks 

No Effects No Effects 

Physical 
Harm 

No Effects 

Sound 
Pressure 

No Effects 
Behavioral changes 

(pile driving) 
No Effects 

Turbidity No Effects 
Erosion and soil 

transport into aquatic 
features 

No Effects 

Lighting No Effects 

4.1 Habitat Resources 

Temporary impacts on habitat resources would include vegetation removal not exceeding about 0.1 acre. 

These temporary impacts would be associated with the installation of control measures for sediment and 

erosion control. However, most control measures would be placed in uplands and thus would not impact 

aquatic features. No effects on unconsolidated bottom habitat would occur because construction of the 

bridge over the Wando River would not require Project related work or improvements. 

Approximately 3.2 acres of non-tidal wetlands would be permanently impacted as a result of the Project. 

Additionally, about 3.7 acres of tidal wetlands would be permanently affected (shaded or filled) from 

construction of the two bridges. Up to 0.3 acre of temporary impacts on tidal creek habitat would occur at 

Horlbeck Creek and Mill Creek during the installation of the two proposed bridges (Table 4-2). These 

effects on habitat resources would include the minor permanent effects from the installation of 475 

collective H-piles at the two proposed bridges. The impacts on habitat resources are not anticipated to 

result in indirect effects on federal species because the aquatic habitat resources do not represent 

important habitat for any federal listed species or their preferred food.   

Table 4-2. Aquatic Habitat Resources in the Study Area and LOD* 

Habitat Type Study Area  (acres) Project LOD (acres) 

Unconsolidated Bottom 13 2.9 

Tidal Wetlands 43 3.7 

Non-Tidal Wetlands 62 3.2 

Tidal Creek 3.0 0.3 

Intertidal Non-Vegetated Flat 1.3 0.03 

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

The proposed action is not expected to result in direct physical harm (injury or death) to any federal listed 

species. This is because the majority of construction activities are occurring within uplands. Additionally, 

H-piles used for the proposed bridges would be installed using equipment located in uplands; therefore, 

no incidental vessel strikes would occur on aquatic organisms. Furthermore, at least half of the time 

required for construction within or near the wetlands or tidal creeks would occur during low tide when fish 

and other sensitive aquatic species could not occur in the study area.  

4.3 Sound Pressure 

Sound pressure caused by pile driving has the potential to cause permanent or temporary impacts to 

species if individuals occur in close proximity to pile driving construction activities. Construction noise is 

generally considered to generate impulsive or non-impulsive sounds, as defined below.  

• 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 include sonar and 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, 14-inch steel H-

piles would be installed with impact pile hammers. It is estimated that the average sound pressure level 

from pile installation would be 174 decibels (dB) at peak sound pressure levels (dBpeak), 162 dB root-

mean-squared, and 145 dB sound exposure level (SEL) (CalTrans 2015). However, due to the dense 

emergent vegetation along Horlbeck and Mill Creeks, these sound levels would attenuate faster than in 

open water. Furthermore, during low tide there would be little or no potential for effects on aquatic species 

in the study area due to the lack of a water column to transmit the sound pressure. 

Bridge 1 is a 640-foot-long flat slab bridge proposed across a branch of Horlbeck Creek. This bridge is 

estimated to require about 537,800 strikes to install the collective 323 14-inch H-pile bents. Assuming 

0.5 hour per pile installation, approximately 161 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 is estimated to require about 253,100 strikes to install the 

collective 152 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 4-3 outlines the general details required to 

install the steel H-piles for each of the two proposed bridges. 

Table 4-3. Project H-Pile Details by Bridge Location  

Bridge Site Map Label 
Bridge 
Length 

Total # of 
Piles 

Average # of 
Strikes / Pile 

Total # of 
Strikes 

Horlbeck Creek Tributary Bridge 1 640 feet 323 1,665 537,800 

Mill Creek Bridge 2 280 feet 152 1,665 253,100 

Some in-water pile driving for both bridges would be performed within the tidal wetlands and associated 

tidal creeks. If an aquatic species occurs in the study area during pile driving, the species could be 

disturbed from increased sound pressure levels. However, effects from increased sound pressure are not 
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expected to rise to the level resulting in harm. The most likely result of sound pressure disturbances would 

be a temporary behavioral change to avoid areas with Project activities.  

4.4 Turbidity 

Elevated turbidity levels may occur during the installation of the H-pile bents, wetland filling, and work 

adjacent to aquatic features. Turbidity can result in lower visual acuity of some species to effectively 

forage and/or could increase the risk of predation due to reduced sight for predator avoidance. 

Simultaneously, predation risks may be temporarily decreased if turbidity disrupts predators’ visual acuity 

to hunt prey. Appropriate control measures (e.g., silt fencing) would be implemented to minimize effects 

of construction runoff and other sources of turbidity in surface waters within the study area. With the 

appropriate sediment control measures and considering that no listed species are expected to inhabit the 

narrow tidal creeks within the study area, no effects associated with increased turbidity are expected to 

occur as a result of the Project. 

4.5 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 construction work at night; however, the 

majority of construction would occur during the day. Regardless, no impacts on listed species are 

expected because listed species are not expected to occur within the narrow tidal creeks. Also, the lighting 

on the SC 41 bridge over the Wando River would include low lumen, shielded light that would only 

illuminate the roadway surface. 

5.0 Effects Analysis 

5.1 Fish 

Atlantic and shortnose sturgeon adults or juveniles could occur in the Wando River. However, these two 

sturgeon species are not expected to occur within the study area where the Project crosses tidal creeks. 

However, if sturgeon individuals do occur within or near (i.e., Wando River) the study area during 

construction, impacts are expected to be limited to increased sound pressure resulting in temporary 

disturbances which could induce behavioral responses and/or temporary displacement from the study 

area. The potential effects on federal listed species and habitat are discussed below. 

5.1.1 Habitat Resources 

Limited impacts on aquatic habitat resources would occur as a result of the Project. About 2.4 aces of 

impacts on tidal wetlands would occur from the construction of the two proposed bridges at Mill and 

Horlbeck Creek.  However, the two sturgeon species are not expected to inhabit the narrow tidal creeks 

in the study area. Therefore, no effects on the two fish species are anticipated as a result of impacts on 

habitat resources. 

5.1.2 Physical Harm 

Some H-piles will be installed within wetlands associated with Horlbeck Creek (Bridge 1) and Mill Creek 

(Bridge 2). However, because the two sturgeon species are benthic fish, they are not expected to occur 



 

13 
 

near the water surface or otherwise inhabit shallow tidal streams in the study area. Therefore, no direct 

effects would occur from Project activities because construction would occur primarily within uplands. 

However, Project activities associated with bridge construction would occur within and near tidal wetlands 

associated with Horlbeck and Mill Creeks. Unless permitted, equipment used within or adjacent to wetland 

habitat boundaries would be stationed and operated from uplands or existing road surfaces. Regardless, 

Project activities are not likely to result in the direct physical harm of either federal listed sturgeon species 

because neither of the species are expected to occur in the narrow tidal creeks. 

5.1.3 Sound Pressure 

Project construction activities and in-water pile driving that result in increased sound pressure could harm 

fish if they occur close to the noise source for prolonged periods. The sound pressure levels associated 

with the installation of H-piles could reach about 203 dB at peak sound pressure levels (i.e., single strike), 

216 dB cumulative SEL, and 188 dB root-mean-squared pressure. NOAA-NMFS generally recognize that 

sound pressure levels in excess of 150 dB can result in behavioral changes in fish. Furthermore, the 

onset of injury from sound pressure begins at an estimated 187 dB for fish over 2 grams (Popper et al. 

2014; CalTrans 2015) (Table 5-1). 

Table 5-1. NOAA-NMFS In-Water Sound Pressure Thresholds for Generalist Fish > 2 grams 

Effect Metric Threshold (dB) 
Estimated Sound 

Pressure Level from  
H-pile Installation (dB)* 

Onset of Physical Injury 
Peak Sound Pressure Levels  206 203 

Cumulative SEL 187 216 

Behavioral Disturbance Root Mean Square Pressure 150 188 

Source: CalTrans 2015 

* Estimated at 10 meters from the source of sound pressure 

Use of an impact hammer to install the bridge H-pile structures may approach 203 dB but would not 

exceed the 206 dB threshold above which injurious effects on fish could occur. Should a sturgeon occur 

in the study area during the installation of H-piles, behavioral disturbance could occur if individuals are 

exposed to sound pressure above 150 dB. However, sturgeon occupancy of the study area would be 

transitory; therefore, prolonged exposure and resulting cumulative effects are not expected to occur. 

Neither sturgeon species is expected to occur within or near the study area where the proposed bridge 1 

crosses Horlbeck Creek; therefore, sound pressure produced during the construction of Bridge 1 would 

not risk effects on either species. Both sturgeon species have a low potential to occur within the Wando 

River which occurs within about 0.5 mile from the proposed Bridge 2 at Mill Creek. However, this distance 

to the Wando River combined with the dissipating effects of tidal wetland vegetation is expected to 

attenuate the sound pressure levels before reaching the Wando River. Additionally, where the Project 

crosses tidal creeks, it can be assumed that about half of the construction time at these locations would 

occur during low tide or otherwise when the tidal creek and adjacent tidal wetlands lack a water column. 

The installation of steel H-piles during low tide would have no risk of injurious effects on fish due to the 

lack of a water column to convey the sound pressure to the Wando River.  

If either of the sturgeon species occur in or near the study area during construction, individuals exposed 

to increased sound pressure from pile driving could be temporarily disturbed and subsequently forced to 

modify their behavior to avoid the study area during construction. However, the sound pressure levels 

produced from the Project are not expected exceed the levels risking injurious effects.  
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5.1.4 Turbidity 

Short-term increases in turbidity may occur during periods of pile driving or other in-water construction 

work. Should either sturgeon species occur in the study area during construction, increased turbidity could 

limit visual acuity, leading to a decrease in the ability to forage and potential displacement from the study 

area. Increased turbidity can also result in changes to water quality (declines in dissolved oxygen or 

toxicity of total suspended solids [TSS]), however the TSS levels expected for pile driving is 5.0 to 10.0 

milligrams per liter (mg/L), which are far below those shown to have adverse effects on fish (typically up 

to 1,000.0 mg/L) or benthic communities (390.0 mg/L) (GARFO 2021). Turbidity from surface runoff would 

be minimized by the use of stormwater control measures and any soil that evades the control measures 

is not expected to measurably impact turbidity outside of the study area. Therefore, the temporary impacts 

from turbidity on fish are expected to be minimal and limited to the immediate area of construction, where 

sturgeon are not anticipated to occur 

5.1.5 Lighting 

Intermittent downward-facing lighting would be permanently installed along the widened SC 41 roadway. 

In general, artificial lighting can cause temporary disorientation of organisms and potential aversion to 

otherwise suitable habitat. However, no impact on either sturgeon species is expected to occur, primarily 

because individuals are not anticipated to occur within the narrow tidal creeks. Also, any artificial lighting 

installed on the SC 41 bridge over the Wando River would be low lumen, shielded light that would only 

illuminate the roadway surface. Therefore, no lighting effects would occur on either sturgeon species. 

5.2 Sea Turtles 

Potential Project impacts on sea turtles would be limited to behavioral disturbances as a result of 

increased sound pressure from bridge pile driving at Mill and Horlbeck Creeks. The following sections 

detail potential effects on sea turtles in the study area. 

5.2.1 Habitat Resources 

There is no nesting habitat in the study area for sea turtles. However, inland riverine habitat occurs within 

the Wando River that could support limited foraging or incidental occurrence. However, sea turtles are 

not expected to forage within the tidal creeks in the study area due to the shallow (less than 6 feet deep) 

and fluctuating water levels. The tidal wetlands and tidal creeks within the study area would not provide 

a substantial or an important habitat resource for sea turtle foraging; therefore, no effects on sea turtles 

are anticipated as a result of the proposed action. 

5.2.2 Physical Harm 

Construction activities would not result in the physical harm of sea turtles by accidental strikes from 

equipment or vessels. This is primarily because sea turtles are not expected to occur in the tidal creeks 

and associated tidal wetlands within the study area.  

5.2.3 Sound Pressure 

Sea turtle hearing is limited to low-frequency sounds, which may be used as guideposts during migration 

and to identify nesting beaches (Lenhardt et al. 1983). In general, the potential for impacts on sea turtles 

is greatest during the nesting and hatching season from early May to late October. Although no suitable 

nesting beaches occur within the study area, other effects could result from increased sound pressure 
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levels including, but not limited to, temporary behavioral disturbance (e.g., startle reactions) to injurious 

effects such as the loss of hearing and damage to internal organs.  

The sound pressure levels associated with the installation of H-piles could reach about 203 dB at peak 

sound pressure levels (i.e., single strike), 216 dB cumulative SEL, and 188 dB root-mean-squared 

pressure. NOAA-NMFS generally recognize that sound pressure levels in excess of 175 dB can result in 

behavioral changes in sea turtles. Furthermore, the onset of injury from sound pressure begins at an 

estimated 204 dB (Table 5-2) (Popper et al. 2014; CalTrans 2015).  

Table 5-2. NOAA-NMFS In-Water Sound Pressure Thresholds for Sea Turtles 

Effect Disturbance 
Threshold 

(dB) 

Estimated Sound 
Pressure Level from  

H-pile Installation (dB)* 

Onset of Physical Injury 
Peak Sound Pressure Levels  232 203 

Cumulative SEL 204 216 

Behavioral Disturbance Root Mean Square Pressure  175 188 

Source: CalTrans 2015 

* Estimated at 10 meters from the source of sound pressure 

Use of an impact hammer to install the bridge H-pile structures may approach 203 dB but would not 

exceed the 232 dB threshold above which injurious effects could occur. Should a sea turtle occur in the 

study area during the installation of H-piles, behavioral disturbance could occur if individuals are exposed 

to sound pressure above 175 dB. However, sea turtle occupancy of the study area would be transitory; 

therefore, prolonged exposure and resulting cumulative effects are not expected to occur.  

Where the Project crosses tidal creeks, it can be assumed that about half of the construction time at these 

locations would occur during low tide or otherwise when the tidal creek and adjacent tidal wetlands lack 

a water column. Therefore, the installation of steel H-piles during low tide would have no risk of injurious 

effects on sea turtles due to the lack of a water column to convey the sound pressure to the Wando River. 

Furthermore, the two proposed bridges are located at least 0.5 mile from the Wando River. This distance 

combined with the dissipating effects of tidal wetland vegetation is expected to attenuate the sound 

pressure levels to well below threshold levels before reaching the Wando River.  

In summary, should sea turtles occur within or near the study area during Project activities, individuals 

could be disturbed and temporarily forced to modify their behavior to avoid areas such as the two 

proposed bridges. Regardless, sound pressure levels from the Project are unlikely to exceed the levels 

risking injurious effects. 

5.2.4 Turbidity 

Elevated turbidity associated with construction would be limited to areas involving the placement of fill 

material for bridge approaches, installation of H-piles, and any areas that evade the stormwater control 

measures. However, sea turtles are not expected to occur within the study area where soil disturbing 

construction activities are proposed.  

Short-term increased turbidity levels may temporarily reduce water quality and the foraging efficacy of 

sea turtles, which are visual foragers and predators. The increased turbidity is expected to dissipate over 

a matter of hours and would not permanently degrade water quality conditions or sea turtles’ ability to 

forage. The Greater Atlantic Regional Fisheries Office states that although there is no information 

available on the effects of TSS on juvenile and adult sea turtles, the minor alterations in movement caused 

by increased suspected sediments is too small to be meaningfully measured or detected (GARFO 2021). 
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Furthermore, since turtles are air-breathing and mobile organisms, individuals would be able to pass 

through the TSS plume without adverse effects. 

5.2.5 Lighting 

In general, artificial lighting has the potential to cause temporary disorientation of sea turtles and aversion 

to otherwise suitable habitat. Intermittent downward-facing lighting would be permanently installed along 

the widened SC 41 roadway. No impacts on sea turtles are expected because individuals are not 

expected to occur within the narrow tidal creeks. Also, the lighting on the SC 41 bridge over the Wando 

River would include low lumen, shielded light that would only illuminate the roadway surface. Therefore, 

no effects on sea turtles are expected to occur on sea turtles.  

6.0 Conservation Measures 

The following conservation measures/actions would minimize the potential effects on species: 

• Bridge construction access would occur from upland areas to the maximum extent practicable;  

• Standard sediment and erosion control practices would be applied, including: 

o No permanent bank erosion or decreased stabilization 

o To the maximum extent practicable, the Project will be implemented in stages of 

development so that only areas that are under active construction have exposed soils. All 

other areas should have good cover of either temporary or permanent vegetation (using 

native seed mixtures), or bioengineering material. 

o Grading would be completed as soon as possible following commencement 

o Runoff velocities would be kept as low as possible and retained on-site using sediment and 

erosion control measures; and 

o Sediment and erosion control measures would be maintained in effective operating 

condition throughout the duration of the Project.  

• Equipment and materials used during the construction of the bridges would not obstruct or 

impede passage through more than 50 percent of the channel; 

• Raw or live concrete would not come into contact with wetlands or open water until cured 

• Only clean riprap would be used if necessary 

• Pollutants would be prevented from entering waterways or wetlands 

• No mechanized equipment would operate in wetlands or waters of the U.S. unless clearly 

identified and authorized in the approved plans 

• Use of “slow-starts” while pile driving would minimize disturbances 

• Siltation barriers would be made of material in which a sea turtles cannot become entangled. 

The above listed and other conservation measures and conditions are detailed further in the NOAA-NMFS 

Sea Turtle Construction Conditions (NMFS 2006) and National Pollutant Discharge Elimination System 

permit conditions.   
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7.0 Effects Determination 

This biological assessment was conducted to identify the potential effects on federal listed species as a 

result of the proposed action. The potential for effects on federal listed species are limited to construction-

associated sound pressure resulting from pile driving. Therefore, effects on listed species may occur but 

are not expected to result in adverse effects or the taking of any federal listed species. Effects on fish or 

sea turtles due to the proposed action would be insignificant and temporary. 

Based on the limited availability of suitable habitat, the presence of sturgeon and sea turtles in the study 

area is unlikely. Due to the lack suitable habitat in the study area and limited potential for impacts, the 

proposed Project may affect, but is not likely to adversely affect the Atlantic sturgeon, shortnose 

sturgeon, green sea turtle, hawksbill sea turtle, Kemp’s ridley sea turtle, and loggerhead sea turtle (Table 

7-1). No effects would occur on any of the remaining species as a result of the proposed action.  

Table 7-1. Effects Determination 

Common Name 
Federal ESA 
Designation 

Effect 
Determination 

Justification 

Atlantic Sturgeon Endangered NLAA Project area may contain migratory habitat. In-
water construction sound pressure may cause 
behavioral disturbances.  

Shortnose Sturgeon Endangered NLAA 

Giant Manta Ray Threatened No Effect Suitable habitat does not occur within or near 
in the study area; biological assessment is not 
required of species that cannot be present in 
the proposed study area. 

Oceanic Whitetip Shark Threatened No Effect Suitable pelagic habitat does not occur within 
or near in the study area; biological 
assessment is not required of species that 
cannot be present in the proposed study area. 

Green Sea Turtle Threatened NLAA Project area contains potentially suitable 
foraging habitat. In-water sound pressure from 
pile driving could result in behavioral 
disturbances or temporary displacement of 
individuals from the study area. 

Hawksbill Sea Turtle Endangered NLAA 

Kemp’s Ridley Sea Turtle Endangered NLAA 

Loggerhead Sea Turtle Threatened NLAA 

Leatherback Sea Turtle Endangered No Effect Suitable pelagic habitat does not occur within 
or near in the study area; biological 
assessment is not required of species that 
cannot be present in the proposed study area. 

Blue Whale  Endangered No Effect 

Suitable pelagic or near-shore habitat does not 
occur within or near in the study area; 
biological assessment is not required of 
species that cannot be present in the proposed 
study area. 

Fin Whale  Endangered No Effect 

North Atlantic Right 
Whale 

Endangered No Effect 

Sei Whale  Endangered No Effect 

Sperm Whale  Endangered No Effect 
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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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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 wetland associated with Horlbeck Creek (facing northwest) 

 

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



 

 
 

 

Photograph 7 –Tidal wetlands adjacent to Horlbeck Creek (facing west) 

 

Photograph 8 – Forested uplands (facing east) 



 

 
 

 

Photograph 9 – Forested uplands in foreground and tidal marsh in background (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 wetland along Wando River (facing west) 

 

Photograph 16 – Wando River Bridge (facing north) 

 


