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13. SOUTH CAROLINA

Human beings have inhabited the South Carolina region for more than
13,500 years. American Indian tribes with a rich cultural history lived
in what is now South Carolina prior to the 1600s, when European
settlers arrived. North and South Carolina were originally part of the
English colony Carolina, but were divided in 1710. South Carolina was
one of the 13 original colonies and has the distinction of having been
the site of the most battles during the Revolutionary War. In 1788, South Carolina ratified the
U.S. Constitution and became the eighth state to join the Union (South Carolina State Library,
2015). South Carolina is bordered by North Carolina to the north, Georgia to the south and west,
and the Atlantic Ocean to the east. This chapter provides details about the existing environment
of South Carolina as it relates to the Proposed Action.

General facts about South Carolina are provided below:

State Nickname: The Palmetto State (State Symbol USA, 2016)

Land Area: 30,061 square miles (2010); U.S. Rank: 40 (U.S. Census Bureau, 2015a)

Capital: Columbia

Counties: 46 (South Carolina Association of Counties, 2016)

2015 Estimated Population: Over 4.8 million people; U.S. Rank: 24 (U.S. Census Bureau,

2015a)

e Most Populated Cites: Columbia, Charleston, and North Charleston (U.S. Census Bureau,
2015b)

e Main Rivers: Broad River, Black River, Catawba River, Lynches River, Edisto River, Great
Pee Dee River, and Santee River (DNR, 2015)

e Bordering Waterbodies: Atlantic Ocean

¢ Mountain Ranges: Blue Ridge Mountains, and a portion of the Appalachian Mountains

e Highest Point: Sassafras Mountain (3,563 feet) (USGS, 2015a)
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13.1. AFFECTED ENVIRONMENT

13.1.1. Infrastructure

13.1.1.1. Definition of the Resource

This section provides information on key South Carolina infrastructure resources that could
potentially be affected by FirstNet projects. Infrastructure consists of the systems and physical
structures that enable a population in a specified area to function. Infrastructure is entirely
manmade with a high correlation between the type and extent of infrastructure and the degree to
which an area is characterized as “developed.” Infrastructure includes a broad array of facilities
such as utility systems, streets and highways, railroads, airports, buildings and structures, ports,
harbors and other manmade facilities. Individuals, businesses, government entities, and virtually
all relationships between these groups depend on infrastructure for their most basic needs, as
well as for critical and advanced needs (e.g., emergency response, health care, and
telecommunications).

Section 13.1.1.3 provides an overview of South Carolina’s traffic and transportation
infrastructure, including road and rail networks and waterway facilities. South Carolina’s public
safety infrastructure could include any infrastructure utilized by a public safety entity' as defined
in Title VI of the Middle Class Tax Relief and Job Creation Act of 2012 (Public Law [Pub. L.]
No. 112-96, Title VI Stat. 156 (codified at 47 United States Code [U.S.C.] 1401 et seq.) (the
Act), including infrastructure associated with police, fire, and emergency medical services
(EMS). However, other organizations can qualify as public safety services as defined by the Act.
Public safety services in South Carolina are presented in more detail in Section 13.1.1.4. Section
13.1.1.5 describes South Carolina’s public safety communications infrastructure and commercial
telecommunications infrastructure. An overview of South Carolina utilities, such as power,
water, and sewer, is presented in Section 13.1.1.6.

13.1.1.2. Specific Regulatory Considerations

Multiple South Carolina laws and regulations pertain to the state’s public utility and
transportation infrastructure and its public safety community. Table 13.1.1-1 identifies the
relevant laws and regulations, the affected agencies, and their jurisdiction as derived from the
state’s applicable statutes and administrative rules referenced in column one. Appendix C,
Environmental Laws and Regulations, identifies applicable federal laws and regulations.

! The term “public safety entity” means an entity that provides public safety services (7 U.S. Code [U.S.C.] § 1401(26)).
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Table 13.1.1-1: Relevant South Carolina Infrastructure Laws and Regulations

State Law/Regulation Regulatory Agency Applicability
' South Carolina Lejac.is Fhe state emergency management program to
South Carolina Code of Laws: minimize the loss of life and property from all-hazard
- Emergency . . .
Title 23 Law Enforcement and events; creates and carries out an emergency operations
. Management . . .
Public Safety Division plan and coordinates with various federal, state, and
local agencies to carry out the plan.
Provides fair, open, and efficient regulatory process that
promotes cost-effective and reliable utility services;
seeks to ensure that citizens receive appropriate levels of
South Carolina Code of Laws: . . customer satisfaction and quality of service; provides a
) . s Public Service o o .
Title 58 Public Utilities, s more competitive utility environment; and regulates
. . Commission . . .. .
Services and Carriers investor owned electric and gas utility companies, water

and wastewater companies, telecommunications
companies, motor carriers of household goods,
hazardous waste disposal, and taxicabs.

South Carolina Code of Laws: Provides for the planning, construction, maintenance,
) . . Department of . .
Title 57 Highways, Bridges . and operation of a highway system and the development
. Transportation . .
and Ferries of a statewide mass transit system.

Sources: (South Carolina Legislature, 2017p) (South Carolina Legislature, 2017q) (South Carolina Legislature, 2017r)

13.1.1.3. Transportation

This section describes the traffic and transportation infrastructure in South Carolina, including
specific information related to the road networks, airport facilities, rail networks, harbors and
ports (this PEIS defines “harbor” as a body of water deep enough to allow anchorage of a ship or
boat). The movement of vehicles is commonly referred to as traffic, as well as the circulation
along roads. Roadways in the state can range from multilane road networks with asphalt
surfaces, to unpaved gravel or private roads. The information regarding existing transportation
systems in South Carolina are based on a review of maps, aerial photography, and federal and
state data sources.

The South Carolina Department of Transportation (SCDOT) has jurisdiction over freeways and
major roads, airports, railroads, mass transit, and ports in the state; local counties have
jurisdiction for smaller streets and roads. The SCDOT is “responsible for operating and
maintaining over 41,000 miles (90,000 lane miles) of roads and over 8,400 bridges, ranking SC
as the fourth largest state-owned highway system in the nation according to the Federal Highway
Administration [FHWA]” (SCDOT, 2015a).

South Carolina has an extensive and complex transportation system across the entire state. The
state’s transportation network is comprised of:

e Over 41,000 miles of roads and over 8,400 bridges (SCDOT, 2015a);

e 2258 miles of rail network that includes passenger rail and freight (SCDOT, 2014);
e 194 aviation facilities, including airstrips and heliports (FAA, 2015a);

e 75 harbors (U.S. Harbors, 2015); and

e Two major ports that includes both public and private facilities.
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Road Networks

As identified in Figure 13.1.1-1, the major urban centers of the state from north to south are
Charlotte-Concord, Greenville-Spartanburg-Anderson, Columbia-Orangeburg-Newberry, and
Myrtle Beach-Conway (U.S. Census Bureau, 2013). South Carolina has five major interstates
connecting its major metropolitan areas to one another, as well as to other states. Travel outside
the major metropolitan areas is conducted on interstates, and state and county roads. Table
13.1.1-2 lists the interstates and their start/end points in South Carolina. Per the national
standard, even numbered interstates run from west to east with the lowest numbers beginning in
the south; odd numbered interstates run from north to south with the lowest numbers beginning
in the west (FHWA, 2015a).

Table 13.1.1-2: South Carolina Interstates

Interstate Southern or western Northern or eastern
terminus in SC terminus in SC
1-20 GA line at North Augusta | I-95 in Florence
1-26 NC line near Landrum US-17 in Charleston
1-77 1-26 in Cayce NC line at Fort Mill
1-85 GA line near Fair Play NC line at Blacksburg
1-95 GA line at Hardeeville NC line at Hamer

Source: (FHWA, 2015a)

In addition to the Interstate System, South Carolina has both National Scenic Byways and State
Scenic Byways. National and State Scenic Byways are roads that are recognized for one or more
archaeological, cultural, historic, natural, recreational, and scenic qualities (FHWA 2013).
Figure 13.1.1-1 illustrates the major transportation networks, including roadways, in South
Carolina. Section 13.1.8, Visual Resources, describes the National and State Scenic Byways
found in South Carolina from an aesthetic perspective.

National Scenic Byways are roads with nationwide interest; the U.S. Department of
Transportation’s Federal Highway Administration designates and manages the byways. South
Carolina has four National Scenic Byways (FHWA, 2015b):

e Ashley River Road: 11 miles in southeast South Carolina;

e Cherokee Foothills Scenic Highway: 112 miles in northwest South Carolina;

e [Edisto Island National Scenic Byway: 16.8 miles in southeast South Carolina; and
e Savannah River Scenic Byway: 110 miles in western South Carolina.

State Scenic Byways are roads with statewide interest; SCDOT designates and manages State
Scenic Byways. Some State Scenic Byways may be designated on portions of National Scenic
Byways. South Carolina has 17 State Scenic Byways that crisscross the entire state’ (SCDOT,
2015b):

e Bohicket Road e Falling Waters
e Cowpens Battlefield e Fort Johnson Road
e Edisto Beach e Hilton Head

? The total number of State Scenic Byways may not include those segments of National Scenic Byways that are also designated
as State Scenic.
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Airports

In South Carolina, Charleston International Airport (CHS), Greenville-Spartanburg International
Airport (GSP), and Myrtle Beach International Airport (MYR) have more than 303,000 annual
operations combined (FAA, 2015b). CHS is owned and operated by the Charleston County
Aviation Authority (CHS, 2015). In 2014, CHS served 3,131,072 passengers, facilitated 105,782
aircraft operations, and moved 55,936,125 pounds of cargo (CHS, 2014). CHS is the 69" busiest
airport in the nation, in terms of the number of passengers served (FAA, 2015¢). Figure 13.1.1-1
illustrates the major transportation networks, including airports, in the state. Section 13.1.1.5,
Airspace, provides detail on airports and airspace in South Carolina.

Rail Networks

South Carolina is connected to a rail network of passenger rail (Amtrak) and freight rail. Figure
13.1.1-1 illustrates the major transportation networks, including rail lines, in South Carolina.
Amtrak runs two lines through South Carolina: Crescent and Silver Service/Palmetto (Amtrak,
2015a). The Crescent runs every day between New York and New Orleans, making three stops
in South Carolina. However, the Crescent stops at the South Carolina stations “in evening or
early morning hours, which tend to be inconvenient for riders” (SCDOT, 2014). The Silver
Service/Palmetto also provides daily service between New York and Florida, with eight stops in
South Carolina. In fiscal year 2012, Amtrak served 243,669 (SCDOT, 2014). Table 13.1.1-3
provides a complete list of Amtrak lines that run through South Carolina.

Table 13.1.1-3: Amtrak Train Routes Serving South Carolina

. . . . Length of Major Cities Served in
Route Starting Point Ending Point Trip South Carolina
Crescent New York, NY | New Orleans, LA | 30 hours Spartanburg, Greenville,
Clemson
Silver Dillon, Florence, Kingstree,
. New York, NY | Tampa/Miami, FL | 28+ hours North Charleston, Yemassee,
Service/Palmetto .
Camden, Columbia, Denmark

Sources: (Amtrak, 2015a) (Amtrak, 2015b)

Two Class I freight railroads operate in the state: CSX Transportation (CSXT) and Norfolk
Southern Railway (NSR) (SCDOT, 2014). CSXT owns and operates 1,269 miles of track, which
is 56 percent of all the rails in South Carolina (SCDOT, 2014). NSR owns and operates 679
miles, which is 30 percent of the state’s rail system (SCDOT, 2014). An additional 10 smaller
railroad companies operate in the state (SCDOT, 2014). In 2011, 70.3 million tons of freight
traveled through South Carolina via freight rail (SCDOT, 2014). Of that, 43.9 percent is pass-
through traffic, 37.9 percent is inbound, 11.5 percent is outbound, and 6.7 percent is freight rail
moving within South Carolina (SCDOT, 2014).

Harbors and Ports

The state of South Carolina shares its eastern border with the Atlantic Ocean. Its coastline
contains bays and rivers, some of which support boating or shipping facilities. The Charleston
Harbor, just east of the City of Charleston, is one of the most important of these locations as it is
home to the Port of Charleston (SCPorts, 2015a). The Port of Charleston operates five terminals:
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Waldo Welch, North Charleston, Columbus Street, Union Pier, and Veterans. These terminals
handle a variety of cargo, including vehicle service at the Columbus Street terminal,
containerized cargo at the Waldo Welch terminal, and refrigerated boxed cargo at the North
Charleston terminal (SCPorts, 2015¢). CSX and Norfolk Southern railway lines aid the port’s
ability to move cargo inland (SCPorts, 2015d). As depicted in Figure 13.1.1-1, the port can also
be reached via I-26, which runs within two miles of all of the port’s terminals. Nearby
connections to 1-95, 1-77, 1-20, 1-40, and I-85 also aid inland transportation (SCPorts, 2015¢).
The ports location on the Charleston Harbor and its inland connections allow it to be an
important overseas shipping facility. In 2013, the Port of Charleston imported $40.7 billion
worth of cargo, weighing 9.8 million tons and exported $24.4 billion, weighing 7.0 million tons
(U.S. Census Bureau, 2015r).

About 60 miles north of the Port of Charleston is the Port of Georgetown, a breakbulk, and bulk
cargo port located in an inlet of the Sampit River (SCPorts, 2015b). The Sampit River extends
north from the Winyah and Mud Bays, which are protected from Atlantic storms by the Baruch-
North Island Reserve and the Yawkey-South Island Reserve. The Port of Georgetown is a
“dedicated breakbulk and bulk cargo port” that handles cargo such as steel, aggregates, forest
products, and cement (SCPorts, 2015b). Seen in Figure 13.1.1-1, the port can be accessed via
US Highway 17 and offers rail access from CSX Transportation (SCPorts, 2015f). Though itis a
smaller facility than the Port of Charleston, the Port of Georgetown also does some amount of
overseas shipping. In 2013, the Port of Georgetown imported $6.7 million, weighing 36
thousand tons; as well as exporting $500,000, weighing about 110 tons (U.S. Census Bureau,
2015r).

13.1.1.4. Public Safety Services

South Carolina public safety services consist of public safety infrastructure and first responder
personnel aligned with the demographics of the state. Table 13.1.1-4 presents South Carolina’s
key demographics including population; land area; population density; and number of counties,
cities/towns, and municipal governments. More information about these demographics is
presented in Section 13.1.9, Socioeconomics; however, these demographics are key to
understanding the breadth of public safety services throughout the state.

Table 13.1.1-4: Key South Carolina Indicators

South Carolina Indicators
Estimated Population (2015) 4,896,146
Land Area (square miles) (2010) 30,061
Population Density (persons per sq. mile) (2010) 153.9
Municipal Governments (2013) 268

Sources: (National League of Cities, 2007) (U.S. Census Bureau, 2015c)

Table 13.1.1-5 presents South Carolina’s public safety infrastructure, including fire and police
stations. Table 13.1.1-6 identifies first responder personnel including dispatch, fire and rescue,
law enforcement, and medical personnel in the state.
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Table 13.1.1-5: Public Safety Infrastructure in South Carolina by Type

Infrastructure Type Number
Fire and Rescue Stations * 1,062
Law Enforcement Agencies ° 272
Fire Departments ° 441

Sources: (U.S. Fire Administration, 2015) (U.S. Bureau of Justice Statistics, 2011)

2 Data collected by the U.S. Fire Administration in 2015.

5 Number of agencies from state and local law enforcement include: local police departments,
sheriffs’ offices, primary state law enforcement agencies, special jurisdictional agencies, and
other miscellaneous agencies, collected by the U.S. Bureau of Justice Statistics in 2008.

¢ Data collected by the U.S. Fire Administration in 2015.

Table 13.1.1-6: First Responder Personnel in South Carolina by Type

First Responder Personnel Number
Police, Fire and Ambulance Dispatchers ? 1,360
Fire and Rescue Personnel ° 19,861
Law Enforcement Personnel ¢ 16,111
Emergency Medical Technicians and Paramedics ¢° 5,130

Sources: (U.S. Fire Administration, 2015) (U.S. Bureau of Justice Statistics, 2011) (BLS,
2015g)

2 BLS Occupation Code: 43-5031

" BLS Occupation Codes: 33-2011 (Firefighters), 33-2021 (Fire Inspectors and Investigators),
33-1021 (First-Line Supervisors of Fire Fighting and Prevention Workers), and 53-3011
(Ambulance Drivers and Attendants, Except Emergency Medical Technicians). Volunteer
firefighters reported by the U.S. Fire Administration.

¢ Full-time employees from state and local law enforcement agencies which include: local police
departments, sheriffs’ offices, primary state law enforcement agencies, special jurisdictional
agencies, and other miscellaneous agencies, collected by the U.S. Bureau of Justice Statistics in
2008.

4BLS Occupation Code: 29-2041

¢ All BLS data collected in 2015.

13.1.1.5. Telecommunications Resources

There is no central repository of information for public safety communications infrastructure and
commercial telecommunications infrastructure; therefore, the following information and data are
combined from a variety of sources, as referenced.

Communications throughout the state are based on a variety of publicly and commercially owned
technologies, including coaxial cable (traditional copper cable), fiber optics, hybrid fiber
optics/coaxial cable, microwave, wireless, and satellite systems providing voice, data, and video
services (BLS, 2016).

Figure 13.1.1-2 presents a typical wireless configuration including both a narrowband public
safety land mobile radio network (traditional radio network) and a commercial broadband access
network (wireless technology); backhaul (long-distance wired or wireless connections), core, and
commercial networks including a long term evolution (LTE) evolved packet core (modern
broadband cellular networks); and network applications (software) delivering voice, data, and
video communications (FCC, 2016a).
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Figure 13.1.1-2: Wireless Network Configuration

Public Safety Communications

In order to protect and best serve the public interest, first responder and law enforcement
communities must be able to communicate effectively. The evolution of the communications
networks used by public safety stakeholders toward a broadband wireless technology, such as
LTE (see Section 13.1.1), has the potential to provide users with better coverage, while offering
additional capacity and enabling the use of new applications that would likely make their work
safer and more efficient. Designing such a network presents several challenges due to the
uniqueness of the deployment, the requirements, and the nationwide scale (NIST 2015).

Historically, there have been many challenges and impediments to timely and effective sharing
of information. Chief among these factors impacting information sharing are: network coverage
gaps, land mobile radio system infrastructure diversity, insufficient budgets, and diverse radio
frequencies.

Communication interoperability has also been a persistent challenge, along with issues
concerning spectrum availability, embedded infrastructure, and differing standards among
stakeholders (NTFI, 2005). This has caused a fragmented approach to communications
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implementation across the U.S. and specifically in South Carolina. There are five key reasons
why public safety agencies often cannot connect through existing communications (NTFI, 2005):

e Incompatible and aging communications equipment;
e Limited and fragmented funding;

e Limited and fragmented planning;

e A lack of coordination and cooperation; and

e Limited and fragmented radio spectrum.

To enable the public safety community to incorporate disparate Land Mobile Radio networks
into a nationwide public safety LTE broadband network, in 2015, the U.S. Department of
Commerce Public Safety Communications Research (PSCR) prepared a locations-based services
(LBS) research and development “roadmap” to examine the current state of location-based
technologies. The program also forecasts the evolution of LBS capabilities and gaps, and
identifies potential research and development opportunities that would improve the public safety
community’s use of LBS within operational settings. This is the first of several technology
roadmaps that PSCR plans to develop over the next few years. (PSCR, 2015)

South Carolina’s public safety LMR network environment is facing transition due to the
challenges of the need for greater system capabilities. These increasing capabilities require
investment in the state’s Project 25 (P25) Palmetto 800 MHz network, continuing site
maintenance and upgrades, incremental site resiliency and reliability improvements, investment
to complete the fuller transition to the broader implementation of the Palmetto 800 MHz P25
Project 25 digital technology, and planning for the adoption of broadband and new data services.

The South Carolina Department of Administration summarizes the statewide 800 MHz network
ownership, coverage, and objectives as follows, “The South Carolina Statewide 800 MHz Radio
and Mobile Data Network is a cost-shared public/private partnership between state government,
local governments, power utilities, and Motorola, Inc.... The Palmetto 800 Network serves
South Carolina as well as Augusta-Richmond County, Georgia. The goal of the shared network
is to provide statewide coverage, enhance statewide interoperability, coordinate the state’s
response to emergencies, and to provide an economical solution for standalone public safety
radio systems. This statewide shared trunked network,* operational since 1992, is in the process
of being upgraded to the digital P25 technology and has grown from over 20,000 users in 2006,
to over 40,000 users today (South Carolina Department of Administration, 2015).

The South Carolina Department of Technology, within the Department of Administration,
oversees the Palmetto 800 MHz network with input from an elected advisory committee. This
committee ensures that public safety stakeholder and user inputs are incorporated into
requirements planning and capability enhancements for the network.

3 A trunk or trunked network is one where system design allows for multiple users to share multiple lines or frequencies.
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Statewide/Multi-County Public Safety Networks

South Carolina’s Palmetto shared trunked 800 MHz network (referred to in the state typically as
“the Palmetto 800”") according to the state’s Department of Administration was launched in 1992
as an analog LMR network. The Palmetto 800 MHz system supports 175 state, local, and federal
agencies, as well as public utility users through its LMR public-private partnership structure.
(South Carolina Department of Administration, 2015)

This network is being been upgraded to the digital P25 technology. The network’s radios will be
converted to digital units and are projected to be completed by December 2016, with radio sites
to be upgraded with digital infrastructure equipment beginning on January 1, 2017. (Crouch,
2015)

In addition to “the Palmetto 800 statewide voice and data network, South Carolina also
continues to maintain a statewide emergency communications network called the Palmetto
Tactical Communications Network (PATCON). This is a state-owned LMR network using state
and national interoperability frequencies in order to meet the need for public safety users who do
not have access to a trunked radio system. In addition, it also provides backup for the Palmetto
800 network. (South Carolina Department of Administration, 2015) The tower map and
coverage for the PATCON network is depicted in Figure 13.1.1-3 below (South Carolina
Department of Administration, 2015).

Blue = 40 dBu (<3uV)
White = 22 dBu (~.6uV)

RED = PLANNED

Source: (South Carolina Department of Administration, 2015)

Figure 13.1.1-3: Palmetto 800 MHz Network Tower Locations and Coverage Map
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County/City Public Safety Networks

Most city and county public safety LMR users across the state’s counties participate in assigned
talk groups (police/sheriff, fire, EMS) on the Palmetto 800 MHz system. In addition, they also
have access to analog legacy Very High Frequency (VHF)* and/or Ultra High Frequency (UHF)?
frequencies. As digital wireless equipment is deployed in the network over the next few years,
public safety users will communicate over the Palmetto digital P25 system.

Abbeville County is an example in the state of the mix of frequencies and talk groups that
counties and cities have in South Carolina is. In Abbeville County, located in western South
Carolina, the Palmetto 800 is accessed by the Abbeville County fire, EMS, police, and sheriff
departments (RadioReference.com, 2015a). In addition to the Palmetto 800 MHz network in
Abbeville County, VHF systems are used by county fire and EMS for tactical communications
and dispatch, while the county’s sheriff department uses UHF for tactical communications and
dispatch. In the city of Abbeville, fire dispatch is done on VHF while police dispatch occurs on
UHF (RadioReference.com, 2015a).

An example of the broad adoption enjoyed by the state’s digital P25 system is York County
(which also has adopted a digital P25 system for county and city use). York County, which is
located in northern South Carolina bordering North Carolina, has deployed a countywide digital
P25 network, which is used by the York County Public Safety agencies (sheriff, fire, and EMS
departments). The cities within York County (York City, Clover, Fort Mill, Tega Cay) have all
adopted the digital P25 Palmetto 800 systems for their police departments, and many of the
analog VHF legacy systems have been shut down with the adoption of the higher frequency 800
MHz system (RadioReference.com, 2015b).

Commercial Telecommunications Infrastructure

South Carolina’s commercial telecommunications industry and infrastructure is robust with
multiple service providers, offering products and services via the full spectrum of
telecommunications technologies (FCC, 2014a) (FCC, 2014b). The following sub-sections
present information on South Carolina’s commercial telecommunications infrastructure,
including information on the number of carriers and technologies deployed; geographic
coverage; voice, Internet access, and wireless subscribers; and the quantity and location of
telecommunications towers, fiber optic plant, and data centers.

Carriers, Coverage, and Subscribers

South Carolina’s commercial telecommunications industry provides the full spectrum of
telecommunications technologies and networks, including coaxial cable (traditional copper
cable), fiber optics, hybrid fiber optics/coaxial cable, microwave, wireless, and satellite systems.

4 VHF band covers frequencies ranging from 30 MHz to 300 MHz (NTIA, 2005).
5 UHF band covers frequencies ranging from 300 MHz to 3000 MHz (NTIA, 2005).
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Table 13.1.1-7 presents the number of providers of switched access® lines, Internet access,’ and
mobile wireless services including coverage.

Table 13.1.1-7: Telecommunications Access Providers and Coverage in South Carolina as

of December 31, 2013
Commercial Number of
.. . Coverage of
Telecommunications Service Households
Access Providers Providers u
Switched access lines ? 149 97% of households ®
Internet access © 42 55% of households
Mobile wireless ¢ 8 92% of population

Sources: (FCC, 2014a; FCC, 2014b) (NTIA, 2014) (FCC, 2013)

@ Switched access lines are a service connection between an end user and the
local telephone company’s switch (the basis of older telephone services); this
number of service providers was reported by the FCC as of December 31, 2013
in Table 17 in “Local Telephone Competition: Status as of December 31, 2013
as the total of ILEC and non-ILEC providers (FCC, 2014b).

b Household coverage data provided by the FCC in “Universal Service
Monitoring Report” as a Voice Penetration percentage (percentage of household
with a telephone in the unit) and is current as of 2013.

¢ Internet access providers are presented in Table 21 in “Internet Access
Services: Status as of December 31, 2013” by technology provided; number of
service providers is calculated by subtracting the reported Mobile Wireless
number from the total reported number of providers (FCC, 2014a).

4 Mobile wireless provider data is provided by the FCC in the sources identified.
However, NTIA’s National Broadband Map provides newer data, so FirstNet is
using NTIA’s GIS-based data from the National Broadband Map instead of the
data reported by the FCC. The process for retrieving the National Broadband
Map data is explained in detail in a subsequent footnote in Section 13.1.1.5, Last
Mile Fiber Assets.

Table 13.1.1-8 shows the wireless providers in South Carolina along with their geographic
coverage. The following four maps: Figure 13.1.1-4, Figure 13.1.1-5, Figure 13.1.1-6, and
Figure 13.1.1-7 show: the combined coverage for the top two providers, Sprint and T-Mobile’s
coverage, FTC Wireless, Cricket Wireless, and, U.S. Cellular’s coverage, and the coverage of all
other providers with less than 5 percent coverage area, respectively.®

6 “A service connection between an end user and the local telephone company’s switch; the basis of plain old telephone services
(POTS)” (FCC, 2014b).

7 Internet access includes Digital Subscriber Line (DSL), cable modem, fiber, satellite, and fixed wireless providers.

8 The broadband map utilized data collected as part of the broadband American Recovery and Reinvestment Act initiative. The
data was retrieved from the FCC National Broadband Map website (www.broadbandmap.gov/data-download). Each state’s
broadband data was downloaded accordingly. The data pertaining to broadband data/coverage for census blocks, streets,
addresses, and wireless were used. Census blocks, roads, and addresses were merged into one file and dissolved by similar
business and provider names. Square miles were calculated for each provider. The maps show all providers over 5% on separate
maps; providers with areas under 5% were merged and mapped as “South Carolina Other Fiber Providers.” All Wireless
providers were mapped as well; those with areas under 5% were merged and mapped as “South Carolina Other Wireless
Providers.” Providers under 5% were denoted in their respective tables.
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Table 13.1.1-8: Wireless Telecommunications Coverage by Providers in South Carolina

Wireless
Telecommunications Coverage

Providers
AT&T Mobility LLC 96.17%
Verizon Wireless 95.96%
Sprint 52.81%
T-Mobile 21.59%
FTC Wireless 9.59%
Cricket Wireless 7.86%
U.S. Cellular 5.33%
Other” 14.09%

Source: (NTIA, 2014)

2 Other: Provider with less than 5% coverage area.

Providers include: NTlInet, Inc.; Comporium

Communications; PRT Communications; Electronics

Service Company; PDOL.com; Globalvision;
Countrywide Wireless; Skyrunner, Inc.; PBT

Communications, Inc.
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Towers

There are many types of domestic towers employed today by the telecommunications industry,
government agencies, and other owners. Towers are designed and used for a variety of purposes,
and the height, location, and supporting structures and equipment are all designed, constructed,
and operated according to the technical specifications of the spectrum used, the type of
equipment mounted on the tower, geographic terrain, need for line-of-sight transmissions to
other towers, radio frequency needs, and other technical specifications. There are three general
categories of stand-alone towers: monopole, lattice, and guyed. Typically, monopole towers are
the smallest, followed by lattice towers at a moderate height, and guyed towers at taller heights
(with the guyed wires providing tension support for the taller heights) (CSC, 2007). In general,
taller towers can provide communications coverage over larger geographic areas, but require
more land for the actual tower site, whereas shorter towers provide less geographic coverage and
require less land for the tower site (USFS, 2009a). Figure 13.1.1-8 presents representative
examples of each of these categories or types of towers.

Monopole Lattice Guyed
100-200feet 200-400 feet 200-2,000 feet
Source: Source: Personal Picture Source:
hetp://laps.noaa gov/birk/laps_intranet/si http://www.esrl.noaa gov/gmd/ccgg/insit
te photos/Monarch/tower.jpg w

Figure 13.1.1-8: Types of Towers

Telecommunications tower infrastructure proliferates throughout South Carolina, although tower
infrastructure is concentrated in the higher and more densely populated areas of South Carolina;
Rock Hill, Spartanburg, Greenville, Anderson, Columbia, Florence, Myrtle Beach, Charleston,
and Hilton Head Island. Owners of towers and some types of antennas are required to register
those infrastructure assets with the FCC (FCC, 2016b).° Table 13.1.1-9 presents the number of

% An antenna structure must be registered with the FCC if the antenna structure is taller than 200 feet aboveground level or may
interfere with the flight path of a nearby airport (FCC, 2016b).
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towers (including broadcast towers) registered with the FCC in South Carolina by tower type,
and Figure 13.1.1-9 presents the location of those 2,608 structures, as of June 2016.

Table 13.1.1-9: Number of Commercial Towers in South Carolina by Type

Constructed® Towers® Constructed Monopole Towers
100ft and over 403 100ft and over 0
75ft — 1001t 1,014 75ft — 1001t 6
50ft — 751t 425 50ft — 751t 66
25ft — 50ft 206 25ft — 501t 44
25ft and below 25 25ft and below 5
Subtotal 2,073 Subtotal 121
Constructed Guyed Towers Buildings with Constructed Towers
100ft and over 70 100ft and over 3
75ft — 1001t 70 75ft — 1001t 1
50ft — 75ft 19 50ft — 75ft 4
25ft — 50ft 4 25ft — 50ft 1
25ft and below 0 25ft and below 1
Subtotal 163 Subtotal 10
Constructed Lattice Towers Multiple Constructed Structures®

100ft and over 11 100ft and over 0
75ft — 1001t 137 75ft — 1001t 0
50ft — 751t 70 50ft — 751t 0
25ft — 50ft 13 25ft — 501t 0
25ft and below 0 25ft and below 0
Subtotal 231 Subtotal 0

Constructed Tanks?
Tanks 10
Subtotal 10
Total All Tower Structures 2,608

Source: (FCC, 2015)

2 Planned construction or modification has been completed. Results will return only
those antenna structures that the FCC has been notified are physically built or
planned modifications/alterations to a structure have been completed (FCC, 2015).

b Self standing or guyed (anchored) structure used for communication purposes
(FCC, 2012).

¢ Multiple constructed structures per antenna registration (FCC, 2016c¢).

4 Any type of tank — water, gas, etc. with a constructed antenna (FCC, 2016c).
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Figure 13.1.1-9: FCC Tower Structure Locations in South Carolina
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Fiber Optic Plant (Cables)

Fiber optic plant, or cables, can be buried directly in the ground; pulled, blown, or floated into
ducts, conduits, or innerduct (flexible plastic protective sleeves or tubes); placed under water; or
installed aerially between poles, typically on utility rights-of-way (ROWs). A fiber optic
network includes an access network consisting of a central office, distribution and feeder plant
(cables of various sizes directly leaving a central office and splitting to connect users to the
network), and a user location, as shown in Figure 13.1.1-10. The network also may include a
middle mile component (shorter distance cables linking the core network between central offices
or network nodes across a region) and a long haul network component (longer distance cables
linking central offices across regions) (FCC, 2000).

&
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Fiber Optic
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Feeder ég

Hospital

Fiber Optic Fiber Optic
Distribution Distribution

Fire Station Fire Station

&9 Central Office Central Office &Q

Police Station Police Station
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Figure 13.1.1-10: Typical Fiber Optic Network in South Carolina
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Last Mile Fiber Assets

In South Carolina, fiber access networks are concentrated in the highest population centers as
shown in the figures below. Thirty-one fiber providers offer service in the state, as listed in
Table 13.1.1-10. Figure 13.1.1-11 shows coverage for AT&T South Carolina and Charter
Communications Inc.; Figure 13.1.1-12 shows coverage for Charter Communications Inc.,
Farmers Telephone Cooperative, Frontier Communications of the Carolinas Inc., and
Comporium Communications; and Figure 13.1.1-13 shows coverage for other providers with less
than 5 percent coverage area, respectively.

Table 13.1.1-10: Fiber Provider Coverage in South Carolina

Fiber Provider Coverage
AT&T South Carolina 18.52%
Time Warner Cable 11.20%
Charter Communications, Inc. 9.75%
Farmers Telephone Cooperative 6.72%
léra(;r;‘;iiira S(f(irrilcr.nunications of the 5.50%
Comporium Communications 5.20%
Other * 30.09%

Source: (NTIA, 2014)

3 Other: Provider with less than 5 percent coverage area.
Providers include: CenturyLink; Horry Telephone
Cooperative, Inc.; TruVista, Home Telecom; Comcast;
PRTC; Sandhill Telephone Cooperative; West Carolina
Tel; Atlantic Broadband; Windstream North Carolina,
LLC; Northland Cable Television; TDS Telecom; PRT
Communications; Level 3 Communications, LLC; Bluffton
Telephone; WOW!; Hargray Telephone; MetroCast
Communications; Chesnee Communications; FTC
Diversified Services, Inc.; PBT Telecom, Inc.; Southern
Coastal Cable LLC; Family View Cable; TW Telecom of
South Carolina LLC; and Palmetto Telephone
Communications.
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Figure 13.1.1-11: Fiber Availability in South Carolina for AT&T South Carolina and Time
Warner Cable
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Figure 13.1.1-12: Charter Communications Inc., Farmers Telephone Cooperative, Frontier
Communication of the Carolinas Inc., and Comporium Communication’s Fiber
Availability in South Carolina
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Figure 13.1.1-13: Other Providers Fiber Availability in South Carolina
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Data Centers

Data centers (also known as network access points, collocation facilities, hosting centers, carrier
hotels, and Internet exchanges) are large telecommunications facilities that house routers,
switches, servers, storage, and other telecommunications equipment. These data centers
facilitate efficient network connectivity among, between telecommunications carriers, and
between carriers and their largest customers. These facilities also provide racks and cages for
equipment, power and cooling, cabling, physical security, and 24x7 monitoring (CIO Council,
2015; GAO, 2013). Ownership of data centers may be public or private; comprehensive
information regarding data centers may not be publicly available as some are related to secure
facilities.

13.1.1.6. Utilities

Utilities are the essential systems that support daily operations in a community and cover a broad
array of public services, such as electricity, water, wastewater, and solid waste. Section 13.1.4,
Water Resources, describes the potable water sources in the state.

Electricity

The South Carolina Public Service Commission (PSC) regulates some aspects of the operation of
South Carolina’s investor-owned electricity companies. This regulation includes the quality of
service provided and the rates charged by electric utilities. The PSC does not regulate Electric
Membership Corporations or municipal electric systems. Four companies exist under their
authority: “Duke Energy Carolinas, LLC, Lockhart Power Company, Progress Energy Carolinas,
Inc., and South Carolina Electric & Gas Company” (PSC, 2015). A significant portion of South
Carolina’s electricity is produced from generation facilities using nuclear power (EIA, 2017). In
2016, nuclear power provided 55,826 thousand megawatthours' of electricity, or 57.6 percent of
the total 96,970 thouand megawatthours created in the State (EIA, 2017). Coal fueled facilities
generated 21,006 thousand megawatthours of electricity in the same year, or 21.7 percent of the
total produced. Other sources of electricity generation included natural gas, hydroelectric
facilities, and biomass (EIA, 2017). “South Carolina enacted a renewable portfolio standard in
2014 authorizing the creation of distributed energy resource programs to encourage the
development of in-state renewable energy generation capacity” (EIA, 2015a). South Carolina’s
2014 energy consumption, broken down by sector, is as follows: industrial sector (33.3 percent),
transportation sector (27.1 percent), residential sector (23.1 percent), and commercial sector
(16.4 percent) (EIA, 2015a).

Water

The South Carolina Department of Health and Environmental Control (SCDHEC) oversees the
quality of South Carolina’s water. The SCDHEC enforces the Federal Safe Drinking Water Act
(SDWA), under which the United States Environmental Protection Agency (USEPA) sets
drinking water quality standards. This law sets standards for the acceptable levels of 90

19 One megawatthour is defined as one thousand kilowatt-hours or one million watt-hours; where one watthour is “the electrical
energy unit of measure equal to one watt of power supplied to, or taken from, an electric circuit steadily for one hour.” (EIA,
2016a).
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contaminants that may be found in water. The SCDHEC also enforces the South Carolina State
SDWA and state drinking water regulations, all of which concern water-borne contaminants
(SCDHEC, 2015a). They also enforce National Secondary Drinking Water Regulations, which
give “guidelines for 15 contaminants that may cause cosmetic or aesthetic effects in drinking
water (e.g., skin or tooth discoloration, taste, odor), but pose no known health risk” (SCDHEC,
2015a). The oversight of the SCDHEC extends to all public water systems, which are federal
defined as systems “that provide water via piping or other constructed conveyances for human
consumption to at least fifteen service connections [taps] or to an average of at least twenty-five
people for at least sixty days each year” (SCDHEC, 2014i). The state has 1,444 public water
systems and of these, 94 systems had violations in 2013, with 174 total violations. Of the 94
systems, 55 only had one violation (SCDHEC, 20141). In addition, all water utilities must
complete a Consumer Confidence Report, which details the source of the system’s drinking
water, as well as any contaminants or compliance violations. These reports are then made public
and mailed to consumers (SCDHEC, 2015b).

Wastewater

The SCDHEC oversees the management of wastewater in the state through the issuing of permits
for the discharge of wastewater. The National Pollutant Discharge Elimination System (NPDES)
was designed as a part of the Federal Clean Water Act in 1972. The USEPA gave authority over
the program in the state to the SCDHEC in 1975. The SCDHEC is now “responsible for the
permitting, compliance, monitoring, and enforcement activities of the program” (SCDHEC,
2015c). NPDES permits are required by anyone wishing to discharge wastewater in state surface
waters (SCDHEC, 2015¢). These permits are categorized as either general or individual.
General permits are used in cases where operations for several facilities are similar, such as the
dischargers would be discharging similar types of waste or they would require similar limitations
on the amount to be discharged (SCDHEC, 2015d). Individual permits are used in when a
general permit would not apply (SCDHEC, 2015¢).

Solid Waste Management

The management of South Carolina’s solid waste also falls under the jurisdiction of the DHEC.
The state is home to 406 facilities dedicated to the management of solid waste including
landfills, compost facilities, land application facilities, transfer stations, waste tire recyclers, and
wood chipping facilities (SCDHEC, 20150). Among these are 174 landfills that are split
between classes 1, 2, and 3. Class 1 landfills handle land-clearing debris such as stumps or wood
chips, Class 2 landfills deal with medical waste, and Class 3 landfills accept municipal wastes
(SCDHEC, 2015f). Additionally, there are 114 composting or wood chipping facilities, and 21
waste tire facilities in the state. In 2013, municipal landfills received 2,985,852 tons of solid
waste material. Approximately 69 percent of the 4,357,812 tons of municipal waste generated in
2013 was placed in out of state landfills. The remaining 1,371,960 tons were recycled,
representing the highest amount since 2007. This was an increase of over 11 percent compared
to the previous year, giving the state a recycling rate of 31.5 percent. The state also saw a 25
percent increase in the recycling of electronic, a quantity of 11,560 tons of materials (SCDHEC,
2013). South Carolina law requires the SCDHEC to maintain a solid waste management plan for
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the state, as well as requiring country or regional governments to develop their own plans. Goals
set in the fiscal year 2011 Annual Report outlined a need to recycle at least 40 percent of
municipal waste by 2020, as well as a desire to reduce overall disposal of waste to 3.25 pounds
per person per day across the state. By 2013, three counties had met the goal of a 40 percent
recycling rate, while 31 counties met or exceeded the goal (SCDHEC, 2013).

13.1.2. Soils

13.1.2.1. Definition of the Resource
The Soil Science Society of America defines soil as:

(i) “The unconsolidated mineral or organic material on the immediate surface of the Earth that
serves as a natural medium for the growth of land plants” (NRCS, 2015b).

(i) “The unconsolidated mineral or organic matter on the surface of the Earth that has been
subjected to and shows effects of genetic and environmental factors of: climate (including
water and temperature effects), and macro- and microorganisms, conditioned by relief, acting
on parent material over a period of time. A product-soil differs from the material from which
it is derived in many physical, chemical, biological, and morphological properties and
characteristics” (NRCS, 2015b).

Five primary factors account for soil development patterns. A combination of the following
variables contributes to the soil type in a particular area (University of Minnesota, 2001):

e Parent Material: The original geologic source material from the soil formed affects soil
aspects, including color, texture, and ability to hold water.

e (limate: Chemical changes in parent material occur slowly in low temperatures. However,
hot temperatures evaporate moisture, which also facilitates chemical reactions within soils.
The highest degree of reaction within soils occurs in temperate, moist climates.

e Topography: Steeper slopes produce increased runoff, and, therefore, downslope movement
of soils. Slope orientation also dictates the microclimate to which soils are exposed, because
different slope faces receive more sunlight than others do.

e Biology: The presence/absence of vegetation in soils affects the quantity of organic content
of the soil.

e Time: Soil properties are dependent on the period over which other processes act on them.

13.1.2.2. Specific Regulatory Considerations

The Proposed Action must meet the requirements of the National Environmental Policy Act
(NEPA) and other applicable laws and regulations. Applicable federal laws and regulations that
apply for Soils, such as the Farmland Protection Policy Act of 1981, are in Appendix C,
Environmental Laws and Regulations. A list of applicable state laws and regulations is included
in Table 13.1.2-1 below.
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Table 13.1.2-1: Relevant South Carolina Soils Laws and Regulations

State Law/Regulation Regulatory Agency Applicability
South Carolina National Pollutant Erosion controls are required as part of the
Discharge Elimination System SCDHEC NPDES General Permit SCR-100000 for
(NPDES) General Permit SCR- construction activities that disturb one acre or
100000 more.

Source: (NCGA, 2017)

13.1.2.3. Environmental Setting

South Carolina is composed of three Land Resource Region,'! as defined by the National
Resources Conservation Service (NRCS) (NRCS, 2006):

e Atlantic and Gulf Coast Lowland Forest and Crop Region;
e East and Central Farming and Forest Region; and
e South Atlantic and Gulf Slope Cash Crops, Forest, and Livestock Region.

Within and among South Carolina’s three land resource regions are six Major Land Resource
Areas (MLRA)," which are characterized by patterns of soils, climate, water resources, land

uses, and type of farming. The locations and characteristics of South Carolina’s MLRAs are

presented in Figure 13.1.2-1 and Table 13.1.2-2.

Soil characteristics are an important consideration for FirstNet insomuch as soil properties could
influence the suitability of sites for network deployment. Soil characteristics can differ over
relatively short distances, reflecting differences in parent material, elevation and position on the
landscape, biota"* such as bacteria, fungi, biological crusts, vegetation, animals, and climatic
variables such as precipitation and temperature. For example, expansive soils'* with wet and dry
seasons alternately swell and shrink, which presents integrity risks to structural foundations
(Rogers, Olshansky, & Rogers, 2004). Soils can also be affected by a variety of surface uses that
loosen topsoil and damage or remove vegetation or other groundcover, which may result in
accelerated erosion, compaction, and rutting'® (discussed further in the subsections below).

I Land Resource Region: “A geographical area made up of an aggregation of Major Land Resource Areas (MLRA) with similar
characteristics” (NRCS, 2006).

12 Major Land Resource Area: “A geographic area, usually several thousand acres in extent, that is characterized by a particular
pattern of soils, climate, water resources, land uses, and type of farming” (NRCS, 2006).

13 The flora and fauna of a region.

14 Expansive soils are characterized by “the presence of swelling clay minerals” that absorb water molecules when wet and
expand in size or shrink when dry leaving “voids in the soil” (Rogers, Olshansky, & Rogers, 2004).

15 Rutting is indentations in soil from operating equipment in moist conditions or soils with lower bearing strength (USFS,
2009b).
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Figure 13.1.2-1: Locations of Major Land Resource Areas in South Carolina
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Table 13.1.2-2: Characteristics of Major Land Resource Areas in South Carolina

MLRA Name Region of State Soil Characteristics

Spodosols? and Ultisols® are the dominant soil orders.
Eastern South Carolina These clayey or loamy soils® typically range from well
drained to poorly drained, and are very deep.

Entisols® and Ultisols are the dominant soil orders.
Central South Carolina These loamy or sandy soils range from well drained to

Atlantic Coast
Flatwoods

Carolina and Georgia

Sand Hills . .

excessively drained, and are very deep.

Inceptisols® and Ultisols are the dominant soil orders.
Southern Blue Ridge Western South Carolina These clayey or loamy soils range from shallow to very

deep.

Entisols, Inceptisols, and Ultisols are the dominant soil
orders. These loamy soils range from poorly drained to
somewhat excessively drained, and are typically very
deep.

Alfisols, Inceptisols, and Ultisols are the dominant soil
Southern Piedmont Western South Carolina orders. These well drained soils are clayey or loamy
and typically range from shallow to very deep.

Alfisols and Entisols are the dominant soil orders, with
Tidewater Area Eastern South Carolina Histosols® less so. These soils are very deep, and clayey
or loamy, with “restricted drainage.”

Southern Coastal Plain | Central South Carolina

Source: (NRCS, 2006)

3 Spodosols: “Spodosols formed from weathering processes that strip organic matter combined with aluminum from the surface
layer and deposit them in the subsoil. They commonly occur in areas of course-textured deposits under coniferous forests of
humid regions, tend to be acid and infertile, and make up about 4% of the world's ice-free land surface.” (NRCS, 2015d)

b Ultisols: “Soils found in humid environments that are formed from fairly intense weathering and leaching processes. This
results in a clay-enriched subsoil dominated by minerals. They have nutrients concentrated in the upper few inches and make up
8% of the world's ice-free land surface.” (NRCS, 2015d)

¢ Loamy Soil: “[A soil] that combines [sand, silt, and clay] in relatively equal amounts.” (Purdue University Consumer
Horticulture, 2006)

d Entisols: “Soils that show little to no pedogenic horizon development. They occur in areas of recently deposited parent
materials or in dunes, steep slopes, or flood plains where erosion or deposition rates are faster than rate of soil development.
They make up nearly 16% of the world's ice-free land surface.” (NRCS, 2015d)

¢ Inceptisols: “Soils found in semiarid to humid environments that exhibit only moderate degrees of soil weathering and
development. They have a wide range of characteristics, can occur in a wide variety of climates, and make up nearly 17% of the
world’s ice-free land surface.” (NRCS, 2015d)

f Alfisols: “Soils found in semiarid to moist areas that are formed from weathering processes that leach clay minerals and other
constituents out of the surface layer and into the subsoil. They are productive for most crop, are primarily formed under forest or
mixed vegetative cover, and make up nearly 10% of the world’s ice-free land surface.” (NRCS, 2015d)

€ Histosols: “Histosols have a high content of organic matter and no permafrost. Most are saturated year round, but a few are
freely drained. They form in decomposed plan remains that accumulate in water, forest litter, or moss faster than they decay.
Histosols make up about 1% of the world’s ice-free land surface.” (NRCS, 2015d)

13.1.2.4. Soil Suborders

Soil suborders are part of the soil taxonomy (a system of classification used to make and
interpret soil surveys). Soil orders are the highest level in the taxonomy; there are twelve soil
orders in the world and they are characterized by both observed and inferred properties, such as
texture, color, temperature, and moisture regime. Soil suborders are the next level down, and are
differentiated within an order by soil moisture and temperature regimes, as well as dominant
physical and chemical properties (NRCS, 2015¢). FirstNet used the STATSGO2 database to
obtain soils information at the programmatic level to ensure consistency across all the states and
territories. This regional information provides a sufficient level of detail for a programmatic
analysis. The best available soils data and information, including the use of the more detailed
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SSURGO database, will be used, as appropriate, during subsequent site-specific assessments.
The STATSGO2'¢ soil database identifies 13 different soil suborders in South Carolina (NRCS,
2015a). Figure 13.1.2-2 depicts the distribution of the soil suborders, and Table 13.1.2-3
provides a summary of the major physical-chemical characteristics of the various soil suborders
found.

13.1.2.5. Runoff Potential

The NRCS uses four Hydrologic Soil Groups (A, B, C, and D) that are based on a soil’s runoff
potential.'” Group A generally has the smaller runoff potential, whereas Group D generally has
the greatest (Purdue University, 2015). Table 13.1.2-3 provides a summary of the runoff
potential for each soil suborder in South Carolina.

Group A. Sand, loamy sand or sandy loam soils. This group of soils has “low runoff potential
and high infiltration rates'® even when thoroughly wetted. They consist chiefly of
deep, well to excessively drained sands or gravels and have a high rate of water
transmission” (Purdue University, 2015). Aquepts, Orthods, Psamments, and Udults
fall into this category in South Carolina.

Group B. Silt loam or loam soils. This group of soils has a “moderate infiltration rate when
thoroughly wetted and consists chiefly or moderately deep to deep, moderately well
to well drained soils with moderately fine to moderately coarse textures” (Purdue
University, 2015). This group has medium runoff potential. Aquepts, Aquods,
Aquults, Fluvents, Orthods, Udepts, and Udults fall into this category in South
Carolina.

Group C. Sandy clay loam soils. This group of soils has “low infiltration rates when
thoroughly wetted and consist chiefly of soils with a layer that impedes downward
movement of water and soils with moderately fine to fine structure” (Purdue
University, 2015). This group has medium runoff potential. Aquults, Udalfs, Udepts,
and Udults fall into this category in South Carolina.

Group D. Clay loam, silty clay loam, sandy clay, silty clay, or clay soils. This group of soils
“has the highest runoff potential. They have very low infiltration rates when
thoroughly wetted and consist chiefly of clay soils with a high swelling potential,
soils with a permanent high water table, soils with a claypan or clay layer at or near
the surface and shallow soils over nearly impervious material” (Purdue University,
2015). Aqualfs, Aquents, Aquepts, Aquods, Aquolls, Aquults, Orthods, Saprists,
Udalfs, and Udults fall into this category in South Carolina.

16 STATSGO?2 is the Digital General Soil Map of the United States that shows general soil association units across the landscape
of the nation. Developed by the National Cooperative Soil Survey, STATSGO?2 supersedes the State Soil Geographic
(STATSGO) dataset.

17 Classifying soils is highly generalized and it is challenging to differentiate orders as soil properties can change with distance or
physical properties. The soil suborders are at a high level, therefore soil groups may be found in multiple hydrologic groups
within a state, as composition, topography, etc. varies in different areas.

18 Infiltration Rate: “The rate at which a soil under specified conditions absorbs falling rain, melting snow, or surface water
expressed in depth of water per unit time.” (FEMA, 2010)
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Y% State Capital Soil Taxonomy Suborder
® Major City [0 Aqualfs I Aquults Udalfs
[ Counties Aquents [l Fluvents I Udepts
| States [0 Aquepts M Orthods Udults
Lake/Ocean/River I Aquods [0 Psamments [ | No suborder

I Aquolls [ Saprists

0 50 100 Miles
Sources: ESRI, 2014; USDA-NRCS STATSGO2, 2006 i + i

Figure 13.1.2-2: South Carolina Soil Taxonomy Suborders
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Table 13.1.2-3: Major Characteristics of Soil Suborders® Found in South Carolina, as depicted in Figure 13.1.2-2

. Soil . . o . Slope . Hydric | Hydrologic Runoff RS . . Compaction and
Seil Order Suborder Ecological Site Description Soil Texture (%) Drainage Class Soil® Group Potential Permeability Erosion Potential Rutting Potential
Generally have warm and aquic (saturated with
water long enough to cause oxygen depletion) Fine sandy loam,
conditions. Aqualfs are used as cropland for Loamy fine sand, Verv poorly drained High, due to hydric
Alfisols Aqualfs growing corn, soybeans, and rice, and most have Loamy sand, Sandy 0-2 Ly poor’y ¢ Yes D High Very Low High soil and poor
e ) to poorly drained . i,
some artificial drainage or other water control. clay loam, Sandy drainage conditions
Nearly all Aqualfs have likely supported forest loam
vegetation in the past.
Widely distributed, with some forming in sandy
deposits, and most forming in recent sediments. High, due to hydric
Entisols Aquents Aquents support vegetation that tolerates either Clay, Silty clay loam 0-2 | Very poorly drained | Yes D High Very Low High soil and poor
permanent or periodic wetness, and are mostly used drainage conditions
for pasture, cropland, forest, or wildlife habitat.
Aquepts have poor or very poor natural drainage.
If these soils have not been artificially drained, Loamy fine sand,
groundwater is at or near the soil surface at some Loamy sand, Sand, Low, High, . High, due to hydric
. time during normal years (although not usually in Stratified sand to . . Low to High, ;
Inceptisols Aquepts Lo . 0-2 | Very poorly drained | Yes A,B,D Medium, Moderate, Very . soil and poor
all seasons). They are used primarily for pasture, loamy sand, Stratified Hish Low depending on slope drainace conditions
cropland, forest, or wildlife habitat. Many Aquepts | sandy loam to fine & &
have formed under forest vegetation, but they can sandy loam
have almost any kind of vegetation.
Aquods are characterized by a shallow fluctuating
water table, with water-loving vegetation, ranging
from moss, shrubs, and trees in cold areas to mixed
forests and palms in the warmest areas. Although Fine sand, Loamy . Medium, Moderate, Very | Medium to High, ngh, due to hydric
Spodosols Aquods some Aquods have been cleared and are used as 0-3 | Poorly drained Yes B,D . . soil and poor
sand, Sand High Low depending on slope . .
cropland or pasture, most are used as forest or drainage conditions
wildlife habitat, as they are naturally infertile (but
they can be highly responsive to good
management).
o5 well 2 some forest vegetation, However mos High, due to hydri
Mollisols Aquolls have been artificially drained and utilized as Fine sandy loam 0-2 | Very poorly drained | Yes D High Very Low High s011. and poor -
drainage conditions
cropland.
Aquults are found in wet areas where groundwater Clay, Clay loam, Fine
is very close to the surface during part of each year sandy loam, Loam, Very poorly drained . . . High, due to hydric
. L . . > | Loamy sand, Sandy Medium, Moderate, Low, | Medium to High, o
Ultisols Aquults usually in winter and spring. Their slopes are 0-4 | to somewhat poorly | No, Yes | B, C,D . . soil and poor
. : clay, Sandy clay . High Very Low depending on slope . .
gentle, with many soils formerly and currently ) 1 drained drainage conditions
supporting forest vegetation oam, Sandy loam,
i Variable
Fluvents are mostly freely drained soils that form in
recently deposited sediments on flood plains, fans,
and deltas located along rivers and small streams. Moderately well
Entisols Fluvents Unless protected by dams or levees, these soils Loam, Sandy loam 0-2 | drained to well No B Medium Moderate Medium Low
frequently flood. Fluvents are normally utilized as drained
rangeland, forest, pasture, or wildlife habitat, with
some also used for cropland.
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Seil Order Sul?(())ll‘tler Ecological Site Description Soil Texture S(l(;)p)e Drainage Class HSy(i;; ¢ H}g::ll:;)glc PI;;lel:l(;gil Permeability® | Erosion Potential lsl(l)tl:liflgclt’l(?tlé:tlilgl
Orthods have a moderate accumulation of organic
carbon, and are relatively freely drained. Most of ' Somewhat poorly Low High '
Spodosols Orthods these soils are either used as forest or have been Fine sand, Loamy 02 | drained to No A.B.D Medium, | Moderate, Very Low to'ngh, Low
cleared and are used as cropland or pasture. fine sand velv drained Hieh L depending on slope
Although they are naturally infertile, they can be excessively draine '8 ow
highly responsive to good management.
Psamments are sandy in all layers. In some arid and
semi-arid climates, they are among the most
productive rangeland soils, and are primarily used Fine sand. Loam Moderately well
Entisols Psamments | as rangeland, pasture, or wildlife habitat. Those ’ y 2-15 | drained to No A Low High Low Low
Psamments that are nearly bare are subject to wind sand, Sand excessively drained
erosion and drifting, and do provide good support
for wheeled vehicles.
Saprists have organic materials are well
decomposed, and many support natural vegetation High, due to hydric
Histosols Saprists ;ggi?;te uSS(e)fn?elSS‘Z;fi(sltl:ns;rrt?zfle; gl;dt’h(())rszv\lxlf(iitlkllfz Muck, Sand 0-1 | Very poorly drained | Yes D High Very Low High soil and poor
mesic or warmer temperature regime, have been drainage conditions
cleared, drained, and used as cropland.
Clay, Clay loam, Fine
Udalfs have an udic (humid or subhumid climate) sandy loam, Loam, Somewhat poorly Medium Medium to High
Alfisols Udalfs moisture regime, and are believed to have supported | Sandy loam, 0-45 | drained to well No C,D Hich > | Low, Very Low d di \ ’ Low
forest vegetation at some time during development. | Variable, Weathered drained ' epending on siope
bedrock
Udepts have an udic or perudic (saturated with
water long enough to cause oxygen depletion)
moisture regime, and are mainly freely drained.
Most Otf glise S(t)lls cutrrfntly sggl)lport (zlr form§ fr ly Channery silty clay Somewhat poorly High, due to hydric
Inceptisols Udepts ;gféct)rif th:ﬁ(s)rt‘lfle\;fg:s? ;ﬁg,n\;vilxe dn;(;sh;g‘?vlllozrous loam, Loam, Sand, 0-4 drained to well No, Yes | B, C Medium Moderate, Low | Medium soil and poor
f . Silt loam drained drainage conditions
orest in the East. Some also support shrub or grass
vegetation, and in addition to being used as forest,
some have been cleared and are used as cropland or
pasture.
Clay, Clay loam, Fine
sandy loam, Gravelly
Udults are more or less freely drained, relatively clay loam, Loam,
i}[lm?s fl‘)?}?r’ and.lhave an 1tlld1c m01st;.1re ;eglmel. anmy ﬁnedsasnd,d Moderately well Low, High, Lo to Hieh
Ultisols Udults OSt OT FIESE SOL'S Curtently SUpport of Tormetty oamy sand, Sand, 0-50 | drained to somewhat | No A,B,C,D Medium, | Moderate, Low, oW 10 HIgh, Low
supported mixed forest vegetation, and many have Sandy clay, Sandy excessively drained Hieh Verv Low depending on slope
been cleared and used as cropland (mostly with the | clay loam, Sandy y & Yy
use of soil amendments). loam, Stratified sand
to fine sandy loam,
Variable

Source: (NRCS, 2015a) (NRCS, 1999)

2Hydric Soil: “A soil that formed under conditions of saturation, flooding or ponding long enough during the growing season to develop anaerobic conditions in the upper part” (NRCS, 2015c) Soil suborders constitute a broad range of soil types. Within each soil suborder, some
specific soil types are hydric while others are not. Soil suborders constitute a broad range of soil types. Within each soil suborder, some specific soil types are hydric while others are not.
®Based on Runoff Potential, described in Section 13.1.2.5.
¢ Soil suborders constitute a broad range of soil types. Within each suborder, the range of soil types may have a range of properties across the state, which result in multiple values being displayed in the table for that suborder.
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13.1.2.6. Soil Erosion

“Soil erosion involves the breakdown, detachment, transport, and redistribution of soil particles
by forces of water, wind, or gravity” (NRCS, 2015f). Water-induced erosion can transport soil
into streams, rivers, and lakes, degrading water quality and aquatic habitat. When topsoil is
eroded, organic material is depleted, creating loss of nutrients available for plant growth. Soil
particles displaced by wind can cause human health problems and reduced visibility, creating a
public safety hazard (NRCS, 1996a). Table 13.1.2-3 provides a summary of the erosion potential
for each soil suborder in South Carolina. Soils with medium to high erosion potential in South
Carolina include those in the Aqualfs, Aquents, Aquepts, Aquods, Aquolls, Aquults, Fluvents,
Orthods, Saprists, Udalfs, Udepts, and Udults suborders, which are found throughout most of the
state (Figure 13.1.2-2).

13.1.2.7. Soil Compaction and Rutting

Soil compaction and rutting occurs when soil layers are compressed by machinery or animals,
which decreases both open spaces in the soil, as well as water infiltration rates (NRCS, 1996b).
Moist soils with high soil water content are most susceptible to compaction and rutting, as they
lack the strength to resist deformation caused by pressure. When rutting occurs, channels form
and result in downslope erosion (USFS, 2009b). Other characteristics that factor into
compaction and rutting risk include soil composition (i.e., low organic soil is at increased risk of
compaction), amount of pressure exerted on the soil, and repeatability (i.e., the number of times
the pressure is exerted on the soil). Machinery and vehicles that have axle loads greater than ten
tons can cause soil compaction of greater than 12 inches depth (NRCS, 1996b), (NRCS, 2003).

Loam, sandy loam, and sandy clay loam soils are most susceptible to compaction and rutting;
silt, silty clay, silt loam, silty clay loam, and clay soils are more resistant to compaction and
rutting (NRCS, 1996b). Table 13.1.2-3 provides a summary of the compaction and rutting
potential for each soil suborder in South Carolina. Soils with the highest potential for
compaction and rutting in South Carolina include those in the Aqualfs, Aquents, Aquepts,
Aquods, Aquolls, Aquults, Saprists, and Udepts suborders, which are found throughout the state
(Figure 13.1.2-2).

13.1.3. Geology

13.1.3.1. Definition of the Resource

The U.S. Geological Survey (USGS) is the primary government organization responsible for the
nation’s geological resources. USGS defines geology as an interdisciplinary science with a focus
on the following aspects of earth sciences: geologic hazards and disasters, climate variability and
change, energy and mineral resources, ecosystem and human health, and ground-water
availability. Several of these elements are discussed in other sections of this PEIS, including
Water Resources (Section 13.1.4), Human Health and Safety (Section 13.1.15), and Climate
Change (Section 13.1.14).
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This section covers the six aspects of geology most relevant to the Proposed Action and
Alternatives:

e Section 13.1.3.3, Environmental Setting: Physiographic Regions and Provinces; '*-*°

e Section 13.1.3.4, Surface Geology;

e Section 13.1.3.5, Bedrock Geology;*!

e Section 13.1.3.6, Paleontological Resources;*

e Section 13.1.3.7, Fossil Fuel and Mineral Resources; and
e Section 13.1.3.8, Geologic Hazards.”

13.1.3.2. Specific Regulatory Considerations

The Proposed Action must meet the requirements of NEPA and other applicable laws and
regulations. A list of applicable state laws and regulations is included in Table 13.1.3-1.

Table 13.1.3-1: Relevant South Carolina Geology Laws and Regulations

State Law/

Regulation Regulatory Agency Applicability
South Carolina South Carolina Department | Check adopted building code (International Building
Buildine Code of Labor, Licensing and Code), South Carolina modifications to adopted codes,
& Regulation and local modifications for seismic guidelines.

Source: (LLR, 2017)

13.1.3.3. Environmental Setting: Physiographic Regions and Provinces

Geologist Nevin Fenneman as a way to describe areas of the United States based on common
landforms (i.e., not climate or vegetation) created the concept of physiographic regions in 1916.
Physiographic regions are areas of distinctive topography, geography, and geology. Important
physiographic differences between adjacent areas are generally due to differences in the nature
or structure of the underlying rocks. There are eight distinct physiographic regions in the
continental United States: 1) Atlantic Plain, 2) Appalachian Highlands, 3) Interior Plains, 4)
Interior Highlands, 5) Laurentian Upland, 6) Rocky Mountain System, 7) Intermontane Plateaus,
and 8) Pacific Mountain System. Regions are further sub-divided into physiographic provinces
based on differences observed on a local scale (Fenneman, 1916).

South Carolina is within two major physiographic regions: Atlantic Plain (Coastal Plain
Province) and Appalachian Highlands (Piedmont and Blue Ridge Provinces). The locations of
these regions and provinces are shown in Figure 13.1.3-1 and their general characteristics
summarized in the following subsections.

19 Physiographic regions: Areas of the United States that share commonalities based on topography, geography, and geology
(Fenneman, 1916).

20 Physiographic provinces: Subsets within physiographic regions (Fenneman, 1916).

21 Bedrock: Solid rock beneath the soil and superficial rock (USGS, 2015¢).

22 Paleontology: “Study of life in past geologic time based on fossil plants and animals” (USGS, 2015h).

23 Geologic Hazards: Any geological or hydrological process that poses a threat to people and/or their property, which includes
but is not limited to volcanic eruptions, earthquakes, landslides, sinkholes, mudflows, flooding, and shoreline movements (NPS,
2013).
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Atlantic Plain Region

The Atlantic Plain Region includes the Continental Shelf and the Gulf and Atlantic Coast plains
stretching from New York south to Florida and west to Texas. The Atlantic Plain Region formed
through the repetitive rise and fall of the oceans over the last 150 million years. Sedimentary
strata become thinner moving westward through the region, and thicken to several thousand feet
thick along the coastline. Erosion from the Appalachian Mountainsdislodged sediments, which
were subsequently deposited by rivers to form the Atlantic Plain.** (NPS, 2015a)

As reported above, the Atlantic Plain Region within South Carolina is composed of one
physiographic province the Coastal Plain Province (USGS, 2003a).

Coastal Plain Province: The Coastal Plain Province includes roughly 20,000 miles of South
Carolina (i.e., about 64.5 percent of the state’s total area) southeast of the Fall Line* boundary
with the Piedmont Province (discussed below). In most locations, the Coastal Plain reaches 120
to 150 miles inland from the coastline. The eastern 80 to 90 miles of the Coastal Plain Province
are characterized as seven terraces that record previous shoreline locations from throughout the
Pliocene Epoch (5.3 to 2.6 MYA). Based on the topography of the westernmost terrace, the
Brandywine Terrace, it is estimated that sea level may have once exceeded 270 feet above
current sea levels. “The Coastal Plain of South Carolina is underlain by sedimentary®® deposits
ranging in age from Upper Cretaceous [(151 to 66 MY A)] to Recent.” The topography of South
Carolina’s Coastal Plain does not exceed 600 feet above sea level and generally slopes
downward to the southeast. (Cooke, 1936)

24 For consistency, this PEIS uses the University of California Berkeley Geologic Time Scale for all of the FirstNet PEIS state
documents. Time scales differ among universities and researchers; FirstNet utilized a consistent time scale throughout, which
may differ slightly from other sources. (University of California Museum of Paleontology, 2011)

%5 Fall Line: “A somewhat indefinite line which derives its name from the falls or rapids in the rivers at the places where they
pass from the Piedmont crystalline rocks to the softer and less resistant rocks of the Coastal Plain.” (Geological Survey of
Georgia, 1911)

26 Sedimentary Rock: “Rocks that formed from pre-existing rocks or pieces of once-living organisms. They form from deposits
that accumulate on the Earth's surface. Sedimentary rocks often have distinctive layering or bedding” (USGS, 2014c).
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Y% State Capital Physiographic Regions Physiographic Provinces T"‘
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Sources: ESRI, 2014; USGS, 2012 t + {

Figure 13.1.3-1: Physiographic Regions and Provinces of South Carolina
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Appalachian Highlands Region

The Appalachian Highlands Region extends from Canada to Alabama. This region is composed
of layers of folded sedimentary rock created when the North American plate collided with a
neighboring plate approximately 500 million years ago (MYA). Mountains continued to be
formed over the next 250 million years until about 300 MY A when the African plate collided
with the North American plate, the resulting moutains were similar in height to the present-day
Himalayas. The Appalachian Highlands eroded until the region was uplifted during the Cenozoic
Era (50 MYA) (USGS, 2017c). The current Appalachian Highlands Region supports farming,
coal mines, and a thriving tourist industry. (NCSU, 2017)

As reported above, the Appalachian Highlands Region within South Carolina is composed of the
Piedmont and Blue Ridge physiographic provinces (USGS, 2003a).

Piedmont Province — The Piedmont Province includes much of South Carolina to the north and
west of the Fall Line. The province is noted for its characteristic rolling hills (DNR, 2017).
Much of the Piedmont Province is underlain by igneous®’ and metamorphic® rocks, including
gneiss,” schist,* phyllite,*' and slate®> (Waters, 2003), which may date to the late Precambrian
(older than 542 MY A) through the Permian (299 to 251 MYA) Period (DNR, 2017).

Blue Ridge — The Blue Ridge Province includes extreme northwestern South Carolina, including
parts of Oconee, Greenville, and Pickens Counties. Elevations range from near 650 feet ASL at
the Fall Line to more than 3,500 feet (Waters, 2003) at the state’s highest point, Sassafras
Mountain (3,533 feet ASL) (USGS, 2001). Precambrian to Permian “metamorphic and igneous
rocks [crop] out in a broad, northeast-trending band that widens from eastern Alabama into
eastern Georgia and western South Carolina. The crystalline rocks are hard, and generally are
more resistant to weathering and erosion than sedimentary rocks,” contributing to the province’s
elevated topography (DNR, 2017).

13.1.3.4. Surface Geology

Surficial geology is characterized by materials such as till,** sand and gravel, or clays that overlie
bedrock. The surface terrain, which can include bedrock outcrops, provides information on the
rock compositions and structural characteristics of the underlying geology. Because surface

27 Igneous Rock: “Rock that forms when hot, molten rock (magma) crystallizes and solidifies” (USGS, 2014d).

28 Metamorphic Rock: “A rock that has undergone chemical or structural changes produced by increase in heat or pressure or by
replacement of elements by hot, chemically active fluids” (USGS, 2015f).

29 Gneiss: “A coarse-grained, foliated metamorphic rock that commonly has alternating bands of light and dark-colored minerals”
(USGS, 2015¥).

30 Schist: “Metamorphic rock usually derived from fine-grained sedimentary rock such as shale. Individual minerals in schist
have grown during metamorphism so that they are easily visible to the naked eye” (USGS, 2015f).

31 Phyllite: “A very fine-grained, foliated metamorphic rock generally derived from shale or fine-grained sandstone. Phyllites are
usually black or dark gray; the foliation is commonly crinkled or wavy” (USGS, 2015f).

32 Slate: “A hard, fine-grained rock with a well-developed rock cleavage or slaty cleavage caused by the incipient growth of platy
(micaceous) minerals, due to metamorphism of fine-grained clastic sediments such as shale and siltstone and also volcanic tuffs”
(Columbia University, 2015).

3 Till: “An unsorted and unstratified accumulation of glacial sediment, deposited directly by glacier ice. Till is a heterogeneous
mixture of different sized material deposited by moving ice (lodgement till) or by the melting in-place of stagnant ice (ablation
till). After deposition, some tills are reworked by water” (USGS, 2013a).
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materials are exposed, they are subject to physical and chemical changes due to weathering from
precipitation (rain and snow), wind and other weather events, and human-caused interference.
Depending on the structural characteristics and chemical compositions of the surface materials,
heavy precipitation can cause slope failures,** subsidence,* and erosion (Thompson, 2015).

Most of the surficial materials are marine deposited sediments that were emplaced since the
Cretaceous Period (151 to 66 MYA). These marine deposits are only present throughout the
Coastal Plain Province, with the oldest deposits being present in the western portion of the
province along the Fall Line boundary with the Piedmont Province. In general, sediment
thickness increases moving toward the coastline.

13.1.3.5. Bedrock Geology

Bedrock geology analysis, and “the study of distribution, position, shape, and internal structure
of rocks” (USGS, 2015b) reveals important information about a region’s surface and subsurface
characteristics (i.e., three-dimensional geometry), including dip (slope of the formation),*® rock
composition, and regional tectonism.’” These structural aspects of bedrock geology are often
indicative of regional stability, as it relates to geologic hazards such as landslides, subsidence,
earthquakes, and erosion (NHDES, 2014).

As noted in Section 13.1.3.3, South Carolina’s Coastal Plain Province is composed of Cretaceous
and Cenozoic sedimentary deposits that dip to the southeast. Deposits on the western edge of the
Coastal Plain include “Lower Paleocene through Upper Eocene marine and fluvial units, [which]
extend, in the subsurface, toward the Atlantic Ocean... Older Pliocene marine sediments occur
in the Lower Coastal Plain [(in southeastern South Carolina)], either in the subsurface or at low
elevations at the surface... Holocene sediments occur at the coast and in the river valleys”
(South Carolina Geological Survey, 1999). Metamorphic rocks from the Precambrian and
Paleozoic Eras underlie much of South Carolina’s Piedmont and Blue Ridge Provinces. “[These]
intensely deformed metamorphic rocks of the Piedmont and Blue Ridge physiographic provinces
that have been intruded by small to large bodies of igneous rocks” (DNR, 2017). Figure 13.1.3-2
displays the general bedrock geology for South Carolina.

34 Slope failure, also referred to as mass wasting, is the downslope movement of rock debris and soil in response to gravitational
stresses (Idaho State University 2000).

35 Subsidence: “Gradual settling or sudden sinking of the Earth's surface owing to subsurface movement of earth materials”
(USGS, 2000).

36 Dip: “A measure of the angle between the flat horizon and the slope of a sedimentary layer, fault plane, metamorphic foliation,
or other geologic structure” (NPS, 2000).

37 Tectonism: “Structure forces affecting the deformation, uplift, and movement of the earth’s crust.” (USGS, 2015g)
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13.1.3.6. Paleontological Resources

Cambrian Period (542 to 488 MY A) fossils in South
Carolina have yielded trilobites™ that indicate the
presence of a marine environment during that time.
Marine environments also dominated the Mesozoic Era
(251 to 66 MYA). Cretaceous Period (146 to 66 MYA)
rocks have yielded oysters, and other marine animals.
Cenozoic Era (66 MYA to present) fossils are
encountered in southeastern South Carolina, with
fossils preserved in eroded Tertiary (66 to 2.6 MYA)
Appalachian sediments. The climate during this period =
was mostly warm and tropical, as evidenced by the Source: (State Symbols, 2008)  Photo by Wayne Hsich
preservation of whales, large crocodiles, and other
tropical fauna. Sea level has fluctuated throughout the
Quaternary period (2.6 MYA to present). Fossils that
include pollen from jack pines indicates cooler
conditions at various points throughout this time. (The
Paleontology Portal, 2015)

The Columbian Mammoth is the State
Fossil of South Carolina

38 Trilobite: “Any member of Trilobita, an extinct class of marine arthropods. Trilobites are known from the Cambrian to the
Permian. They had segmented, oval-shaped bodies and were the first animals to have complex eyes (similar to the compound
eyes in modern insects).” (Smithsonian Institution, 2016)
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DESCRIPTION OF MAP UNITS
COASTAL PLAIN

Source: (South Carolina Geological Survey, 2005)

Figure 13.1.3-2: Generalized Bedrock Geology for South Carolina
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13.1.3.7. Fossil Fuel and Mineral Resources

Oil and Gas
South Carolina does not produce crude oil or natural gas (EIA, 2015b).

Minerals

As of 2015, South Carolina’s nonfuel mineral production value was $823M, which ranked 31st
nationwide (in terms of dollar value). This level of production accounted for approximately 1.0
percent of the total nationwide production. As of 2015, South Carolina’s leading nonfuel
minerals were portland cement, crushed stone, construction sand and gravel, industrial sand and
gravel, and masonary cement (USGS, 2016a). In 2011 (the most recent year this information
was captured), South Carolina was the nation’s leading producer of vermiculite and fourth in
kaolin clay production, among those states that produce those minerals. Other minerals
produced in the state in 2011 were common and fire clay , dimension stone,* mica, and natural
gemstones (USGS, 2015¢).

13.1.3.8. Geologic Hazards

The three major geologic hazards of concern in South Carolina are earthquakes, landslides, and
subsidence. Volcanoes were considered but not analyzed further for South Carolina because
they do not occur in South Carolina and therefore do not present a hazard to the state (USGS,
2015d). A discussion of each geologic hazard is included below.

Earthquakes

éreals‘ of greatest se1smlc$ty 1rLSouthh Historic Earthquake in South Carolina
arolina are concentrated in the northeast August 31, 1886

portions of the state. Between 1973 and
March 2012, there were 11 earthquakes of a
magnitude 3.5 (on the Richter scale) or
greater originating in South Carolina,
although considerably more originating
outside of the state but felt in South
Carolina (Earthquake Track, 2017).
Earthquakes are the result of large masses
of rock moving against each other along
fractures called faults. Earthquakes occur
when landmasses on opposite sides of a
fault suddenly slip past each other; the
grinding motion of each landmass sends out shock waves. The vibrations travel through the
Earth and, if they are strong enough, they can damage manmade structures on the surface.
Earthquakes can produce secondary flooding impacts resulting from dam failure (USGS, 2012a).

On August 31, 1886, Charleston, South
Carolina, experienced a magnitude 7.6
earthquake, one of the most significant
seismic events to occur in the eastern
United StatesThis earthquake was “felt
over 2.5 million square miles, from Cuba to
New York, and Bermuda to the Mississippi
River” (SCEMD, 2012). The 1886
earthquake resulted in extensive property
damage and killed 60 people. (SCDNR,
2017a)

3 Dimension stone: “Natural rock material quarried for the purpose of obtaining blocks or slabs that meet specifications as to size
(width, length, and thickness) and shape.” (USGS, 2016¢)
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The shaking due to earthquakes can be significant many miles from its point of origin depending
on the type of earthquake and the type of rock and
soils beneath a given location. Crustal
earthquakes, the most common, typically occur at
depths of 6 to 12 miles; these earthquakes typically
do not reach magnitudes higher than 6.0 on the
Richter scale.** Subduction zone earthquakes
occur where Earth’s tectonic plates collide. When
tectonic plates collide, one plate slides beneath the
other, where it is reabsorbed into the mantle of the

earth. Convergence boundaries between two Source: (SCDNR, 2017b)
tectonic plates can result in earthquakes with Photo of Damage resulting from 1886
magnitudes that exceed 8.0 on the Richter scale Charleston Earthquake

(DOGAML, 2015).

Figure 13.1.3-3 depicts the seismic risk throughout South Carolina; the box surrounding the
range of colors shows the seismic hazards in the state. The map indicates levels of horizontal
shaking (measured in Peak Ground Acceleration) that have a 2 percent chance of being
exceeded in a 50-year period. Units on the map are measured in terms of acceleration due to
gravity (% g). Most pre-1965 buildings are likely to experience damage with exceedances of 10
percent (%) g.*' Post-1985 buildings (in California) have experienced only minor damage with
shaking of 60% g. (USGS, 2010)

Areas of greatest seismicity in South Carolina are concentrated in the southeastern portion of the
state, particularly near the City of Charleston (Figure 13.1.3-3). An estimated 10 to 20
earthquakes occur within South Carolina each year, though most earthquakes measure below
magnitude 3.0 on the Richter scale (SCEMD, 2012). Most (70 percent) of South Carolina’s
earthquakes occur as a result of faults** within the Coastal Plain Province within the Middleton-
Place Seismic Zone (SCEMD, 2015).

40 The Richter scale is a numerical scale for expressing the magnitude of an earthquake on the basis of seismograph oscillations.
The more destructive earthquakes typically have magnitudes between about 5.5 and 8.9; the scale is logarithmic and a difference
of one represents an approximate thirtyfold difference in magnitude (USGS, 2014e).

41 Post-1985 buildings (in California) have experienced only minor damage with shaking of 60% g (USGS, 2010).

42 Fault: “A fracture in the Earth along which one side has moved in relative to the other. Sudden movements on faults cause
earthquakes.” (USGS, 2015f)
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Figure 13.1.3-3: South Carolina 2014 Seismic Hazard Map
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Landslides

Although South Carolina is at risk to landslide events throughout much of the state, only portions
of the state within the Piedmont and Blue Ridge Provinces are at moderate to high susceptibility
to landslides (USGS, 2008) (Figure 13.1.3-4). “The term ‘landslide’ describes many types of
downhill earth movements, ranging from rapidly moving catastrophic rock avalanches and debris
flows in mountainous regions to more slowly moving earth slides and other ground failures”
(USGS, 2003b). Geologists use the term “mass movement” to describe a great variety of
processes such as rock fall, creep, slump, mudflow, earth flow, debris flow, and debris avalanche
regardless of the time scale (USGS, 2003b).

Landslides can be triggered by a single severe storm or earthquake, causing widespread damage
in a short period. Most landslide events are triggered by water infiltration that decomposes and
loosens rock and soil, lubricates frictional surfaces, adds weight to an incipient landslide, and
imparts buoyancy to the individual particles. Intense rainfall, rapid snowmelt, freeze/thaw
cycles, earthquakes, volcanic eruptions (although not a concern in South Carolina), and human
alterations to the natural landscape can trigger mass land movements. Large landslides can dam
rivers or streams, and cause both upstream and downstream flooding (USGS, 2003b).

South Carolina is most susceptible to landslide events in northwestern portions of the state within
the Blue Ridge Province (USGS, 2008). Igneous and metamorphic rocks that are overtopped
with “thick residual soil and colluvium” underlie the rolling topography in this area. “The
weathered metamorphic rocks, especially mica schist and mica gneiss, are susceptible to earth
flows, slumps, and rockslides” (Radbruch-Hall, et al., 1982).

Areas with slopes greater than 10 percent in the Coastal Plain Province are also at risk to
landslide events. “Two major areas of landslide potential are recognized. First are
oversteepened banks of major rivers, such as the bluffs of the Congaree and Wateree Rivers, and
some of their minor stream tributaries... The second area consists of areas adjacent to [the Fall
Line], which [includes] that area of the Coastal Plain immediately southeast of the Piedmont”
(SCDNR, 2012). Portions of the Coastal Plain also are at risk to landslide events due to
earthquake-induced liquefaction.*® Areas of the Coastal Plain that are particularly susceptible to
liquefaction include those areas that are underlain by unconsolidated sediments younger than
400,000 years of age, which includes much of the state within 20 miles of the coastline. Inland
streams and river valleys are also at risk for experiencing liquefaction (South Carolina
Geological Survey, 2012). Figure 13.1.3-4 displays landslide risk throughout South Carolina.

43 Liquefaction: “A process by which water-saturated sediment temporarily loses strength and acts as a fluid... This effect can be
caused by earthquake shaking.” (USGS, 2012c)
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Figure 13.1.3-4: South Carolina Landslide Incidence and Susceptibility Hazard Map**

4+ Susceptibility hazards not indicated in Figure 13.1.3-4 where same or lower than incidence. Susceptibility to landslides is
defined as the probable degree of response of areal rocks and soils to natural or artificial cutting or loading of slopes, or to
anomalously high precipitation. High, moderate, and low susceptibility are delimited by the same percentages used in classifying
the incidence of landslides. Some generalization was necessary at this scale, and several small areas of high incidence and
susceptibility were slightly exaggerated. (USGS, 2014f)
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Subsidence

Land subsidence is a “gradual settling or sudden sinking of the Earth’s surface owing to
subsurface movement of earth materials” (USGS, 2000). Within South Carolina, land collapse
or the development of sinkholes due to karst* topography constitutes a major cause of
subsidence. Nationwide, the primary causes of land subsidence are attributed to aquifer system
compaction, drainage of organic soils, underground mining, sinkholes, and thawing permafrost
(although not a concern in South Carolina). More than 80 percent of subsidence in the United
States is a consequence of over-withdrawal of groundwater. In many aquifers, which are
subsurface soil layers through which groundwater moves, water is pumped from pore spaces
between sand and gravel grains. If layers of silt or clay, which do not transport groundwater,
confine an aquifer, the lowered water pressure in the sand and gravel causes slow drainage of
water from the clay and silt beds. The reduced water pressure compromises support for the clay
and silt beds, causing them to collapse on one another. The effects of this compression are seen
in the permanent lowering of the land surface elevation. (USGS, 2000)

Land subsidence can result in altered stream elevations and slopes; detrimental effects to
infrastructure and buildings; and collapse of wells due to compaction of aquifer sediments.
Subsided areas can become more susceptible to inundation, both during storm events and non-
events. Lowered terrain is more susceptible to inundation during high tides. Additionally, land
subsidence can affect vegetation and land use. (USGS, 2013b)

In South Carolina, a significant cause of land subsidence is the collapse of karst. Karst is
common in areas of South Carolina’s Coastal Plain Province that are more than 20 miles inland
from the shore. Land subsidence hazards are a risk “where near-surface sediments are either
carbonate rock or contain carbonate sediment.” Karst topography has led to sinkhole formation
near Myrtle Beach (in northeastern South Carolina) and Beaufort (in southern South Carolina)
(South Carolina Geological Survey, 2012). Figure 13.1.3-5 displays the areas in South Carolina
that are subject to land subsidence due to karst topography.

45 Karst Topography: “A distinctive landscape (topography) that can develop where the underlying bedrock, often limestone or
marble, is partially dissolved by surface or ground water” (USGS, 2015f).
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Figure 13.1.3-5: Areas Susceptible to Subsidence due to Karst Topography in South
Carolina
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13.1.4. Water Resources

13.1.4.1. Definition of the Resource

Water resources are defined as all surface water bodies and groundwater systems including
streams, rivers, lakes, canals, ditches, estuarine waters, floodplains, aquifers, and other aquatic
habitats (wetlands are discussed separately in Section 13.1.5). These resources can be grouped

into watersheds, which are defined as areas of land whose flowing water resources (including
runoff from rainfall) drain to a common outlet such as a river or ocean. The value and use of
water resources are influenced by the quantity and quality of water available for use and the
demand for available water. Water resources are used for drinking, irrigation, industry,
recreation, and as habitat for wildlife. Some water resources that are particularly pristine,
sensitive, or of great economic value enjoy special protections under federal and state laws. An
adequate supply of water is essential for human and ecological health and economic wellbeing.

(USGS, 2014b)

13.1.4.2. Specific Regulatory Considerations

Federal laws relevant to protecting the quality and use of water resources are summarized in
Section 1.8, Overview of Relevant Federal Laws and Executive Orders and Appendix C,
Environmental Laws and Regulations. Table 13.1.4-1 identifies the relevant laws and
regulations for water resources in South Carolina.

Table 13.1.4-1:

Relevant South Carolina Water Resources Laws and Regulations

. Regulatory R

State Law/Regulation Agency Applicability

Clean Water Act In accordance with Section 401 of the CWA, activities that may

(CWA) Section 401 SCDHEC result in a discharge to waters of the U.S. require a Water Quality

Water Quality Certification from SCDHEC indicating that the proposed activity

Certification will not violate water quality standards.

CWA Section 404 U.S. Army

Nationwide Permits Corps of . . L .

(NWPs), South Engineers Regional conditions apply to activities authorized by USACE

o (USACE) NWPs in South Carolina.
Carolina regional
requirements Charleston
q District

“Any activity, such as construction, dredging, filling, or other
alterations, below the mean high water line (tidal waters) or the
ordinary high water mark (nontidal waters) in a navigable waterway
of South Carolina must first receive a Construction in Navigable

CWA Section 401/404 | SCDHEC Waters Permit.” However, “a separate Construction in Navigable
Waters Permit is not required for activities which require another
SCDHEC permit or certification, including but not limited to 401
Water Quality Certifications, water supply permits, NPDES
permits, wastewater construction permits, and mining permits.”

. Office of Ocean Regulates impacts to coastal resources within the critical areas of

South Carolina Coastal | and Coastal . . . .
the state including coastal waters, tidal wetlands, tidelands, beaches

Zone Management Act | Resource
and beach dune systems

Management
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. Regulatory R
State Law/Regulation Agency Applicability
Regulates the discharge of pollutants in stormwater discharges
NPDES Program SCDHEC associated with construction activities that disturb one or more
acres
South Carolina Code of
Laws, Title 49 — . .
Multiple state General group of laws related to waterbodies and water resources
Waters, Water . o
agencies within the state.
Resources, and
Drainage

Sources: (SDHEC, 2017a), (USACE, 2017a), (SDHEC, 2017b), (SDHEC, 2017c¢), (SDHEC, 2017d), (South Carolina
Legislature, 2017a)

13.1.4.3. Environmental Setting: Surface Water

Surface water resources are lakes, ponds, rivers, and streams, as well as estuarine* and coastal
waters. According to the SCDHEC, South Carolina has approximately 24,436 miles of
freshwater rivers and streams with 393,430 acres of lakes and reservoirs, and an estimated 289
square miles of estuarine waters (SCDHEC, 2014a). Surface water uses include aquaculture,
irrigation, industry, water supply, recreation, and power generation (SCDHEC, 2014a).

Watersheds

Watersheds, or drainage areas, consist of surface water and all underlying groundwater, and
encompass an area of land that drains streams and rainfall to a common outlet (e.g., reservoir,
bay). South Carolina’s waters (lakes, rivers, and streams) are divided into 4 major watersheds or
drainage basins (Figure 13.1.4-1). (SCDNR, 2009)

The Santee watershed covers approximately 10,600 square miles within South Carolina and is
the largest watershed in the state. The watershed extends from the northcentral border to
southeastern South Carolina, and contains several major rivers, including the Broad, Saluda,
Catawba, and Santee Rivers. Within South Carolina, the Pee Dee watershed drains the area from
the eastern border of the Santee watershed to the South Carolina-North Carolina border. The
ACE (Ashepoo, Combahee, and Edisto) watershed extends from the southern border of the
Santee watershed to South Carolina’s coastline. This watershed contains Lake Moultrie, one of
the state’s largest lakes. The Savannah watershed extends along South Carolina’s western border

and contains numerous reservoirs used to generate power and control flooding within the state.
(SCDNR, 2009)

46 Estuarine: related to an estuary, or a “partially enclosed body of water where fresh water from rivers and streams mixes with
salt water from the ocean. It is an area of transition from land to sea” (USEPA, 2015b).
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Figure 13.1.4-1: Major South Carolina Watersheds, Surface Waterbodies, and Estuaries
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Freshwater

As shown in Figure 13.1.4-1, there are 10 major rivers in South Carolina: Santee River, Edisto
River, Savannah River, Saluda River, Broad River, Pee Dee River (Great Pee Dee River), Black
River, Catawba River, Lynches River, Salkehatchie River. On the South Carolina-Georgia
border, the Savannah River flows through several large reservoirs. The Saluda River flows south
from northern South Carolina and joins the Broad River in the central portion of the state. The
Santee River flows through Lake Marion in central South Carolina and is channeled to Lake
Moultrie, or continues to the Atlantic Ocean (SCDHEC, 2015k). In southern South Carolina, the
Edisto River is formed from two forks and flows southeast to the Atlantic Ocean. In eastern
South Carolina, the Pee Dee (Great) River is joined by its tributary, Little Pee Dee River, and
flows south along the North Carolina-South Carolina state line, emptying into Winyah Bay
(SCDHEC, 2015p). Within South Carolina, there are 14 large reservoirs covering nearly
370,000 acres (SCDNR, 2014a). Some of the state’s large reservoirs provide flood control,
hydropower*’ generation, recreation, and irrigation (SCDNR, 2009).

Major lakes and reservoirs in South Carolina include Lake Marion, Lake Moultrie, Lake Murray,
and Hartwell Lake (Figure 13.1.4-1).

e Lake Marion is the largest lake in South Carolina, covering approximately 110,600 acres in
southeast South Carolina. The lake was originally constructed to provide hydroelectric
power to rural areas within the state, and is used my many residents and visitors for fishing
and boating activities. Large woody debris and native aquatic vegetation create an ideal
environment for many species of fish. (SCDNR, 2014b)

e Lake Moultrie is connected to Lake Marion and covers approximately 60,400 acres in
southeast South Carolina. A network of dams and dikes contain more than half of the lake’s
shoreline. Lake Moultrie is also used to generate power to rural South Carolina. The size of
freshwater fish within this lake draws many fishermen each spring. (SCDNR, 2014c)

e Lake Murray covers approximately 48,000 acres in central South Carolina. The lake supplies
water for the Saluda River hydroelectric facility owned and operated by South Carolina Oil
and Gas. Additionally, the lake provides a variety of recreational opportunities, including
boating, swimming, and fishing. (SCDNR, 2014d)

e Hartwell Lake is an approximate 56,000-acre lake located on the South Carolina-Georgia
state line in the northwestern corner of South Carolina. The lake was constructed on the
Savannah River, and is a popular fishing site due to its variety of fish species. Additional
recreational opportunities include camping, hunting, and boating. (SCDNR, 2014e)

Estuarine and Coastal Waters

Estuaries (including bays and tidal rivers) are bodies of water that provide transition zones
between fresh river water and saline ocean water. Barrier islands, sand bars, and other
landmasses protect estuaries, including those in South Carolina, from ocean waves and storms.
South Carolina’s estuarine environments support a variety of habitats, including tidal wetlands,
mudflats, rocky shores, oyster reefs, freshwater wetlands, sandy beaches, and eelgrass beds, and

47 Hydropower: “electrical energy produced by falling or flowing water” (USEPA, 2004).
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are a critical part of the lifecycle of many different plant and animal species (USEPA, 2012a).
South Carolina has two major estuarine areas located along its southeastern coast (Figure
13.1.4-1).

e The ACE Basin National Estuarine Research Reserve protects approximately 99,308 acres
in South Carolina. The ACE Basin is named for the Ashepoo, Combahee, and Edisto Rivers,
which meet at a coastal inlet southeast of Charleston. The estuary is one of the largest
undeveloped estuaries on the east coast, and includes cypress swamps, oyster reefs, and tidal
marshes. Additionally, the reserve provides a variety of outdoor recreational opportunities
(SCDNR, 2014f). Adjacent to ACE Basin is the Port Royal Sound, a salt marsh estuary with
a highly productive ecosystem (SCWRC, 1972).

e The North Inlet-Winyah Bay National Estuarine Research Reserve encompasses 18,916
acres of tidal marshes and wetlands. The North Inlet is an “ocean-dominated estuary” with
“extensive salt marshes surrounded by a small, forested watershed.” Winyah Bay is a
brackish estuary and receives input from four rivers (Waccamaw, Sampit, Black, and Pee
Dee). (North Inlet-Winyah Bay, 2015)

13.1.4.4. Sensitive or Protected Waterbodies

Wild and Scenic Rivers

The Chattooga River in South Carolina is the only federally designated National Wild and Scenic
River in South Carolina (Figure 13.1.4-1). The river is located on the far northwestern border of
South Carolina, and includes approximately 41.4 miles designated as wild river, 2.5 scenic miles,
and 14.6 recreational miles. The river is a free-flowing stream and considered a premier
whitewater river in the Southeast. Chattooga River is characterized by “thundering falls and
twisting rock-choked channels” with “narrow, cliff-enclosed deep pools.” The area is largely
undeveloped, consisting primarily of hiking trails for visitors. (National Wild and Scenic Rivers
System, 2015a)

State Designated Scenic Rivers

South Carolina has designated ten river segments as State Scenic Rivers (Figure 13.1.4-1):
Ashley, Black, Broad, Catawba, Great Pee Dee, Little Pee Dee, Little Pee Dee of Dillon County,
Saluda, Middle Saluda, and Lynches. This designation includes natural, scenic, and recreational
Rivers within the states, as defined by the South Carolina State Scenic Rivers Act of 1989
(SCDNR, 2014g).

13.1.4.5. Impaired Waterbodies

Several elements, including temperature, dissolved oxygen, suspended sediment, nutrients,
metals, oils, observations of aquatic wildlife communities, and sampling of fish tissue, are used
to evaluate water quality. Under Section 303(d) of the Clean Water Act, states are required to
assess water quality and report a listing of impaired waters,*® the causes of impairment, and

48 Impaired waters: waterways that do not meet state water quality standards. Under the CWA, Section 303(d), states, tetritories,
and authorized tribes are required to develop prioritized lists of impaired waters (USEPA, 2015b).
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probable sources. Table 13.1.4-2 summarizes the water quality of South Carolina’s assessed
major waterbodies by category, percent impaired, designated use,*’ cause, and probable sources.
Figure 13.1.4-2 shows the Section 303(d) waters in South Carolina as of 2012.

As shown in Table 13.1.4-2, various sources affect South Carolina’s waterbodies, causing
impairments. For example, segments of South Carolina lakes and reservoirs, such as Lake
Marion, are impaired due to elevated phosphorus levels. SCDHEC closely monitors Lake
Marion and other impaired waters to reduce these levels and prevent further pollution (SCDHEC,
2015m). Elevated mercury levels are also sources of impairment for South Carolina rivers, and
result in the issuance of fish consumption advisories by the state. For example, the 2015 South

Carolina Fish Consumption Advisories list includes major rivers, such as the Black and Great
Pee Dee Rivers, which are currently impaired by mercury. (SCDHEC, 2015n) Statewide, the
primary designated use for South Carolina’s impaired waterbodies is aquatic life (SCDHEC,

2012).
Table 13.1.4-2: Section 303(d) Impaired Waters of South Carolina, 2012
Amount of .
Water Waters AmoEmt Des1gnate(.i Uses Top Causes of Top Probable
a b Impaired of Impaired . Sources for
Type Assessed Impairment X
(Percent) Waters Impairment
(Percent)
. Aquatic h.f c, fish Pathogens®, dissolved
Rivers and N N consumption, and No probable sources
19.5% 65% . oxygen, mercury, pH
Streams primary contact 1 reported
g (acidity), metals

recreation
Aquatic life, fish Ph(?sp horus, pH

Lakes, . (acidity), metals such as

. o N consumption, and . No probable sources

Reservoirs, 33% 25% . nickel and copper,
primary contact . ; reported

and Ponds g nutrients, ammonia, algal
recreation

growth
Aquatic life,
. primary contact o
mdBays | 1006 | 31% reomationsand | R BRI e
4 shellfish V8 P

harvesting

Ocean and Information N Primary contact No probable sources

Near labl 15% : Pathogens

Coastal unavailable recreation reported

Source: (USEPA, 2015c¢)

2 Some waters may be considered for more than one water type.
®South Carolina has not assessed all waterbodies within the state.
¢ Pathogen: a bacterium, virus, or other microorganism that can cause disease (USEPA, 2015b).

4 Designated Use: an appropriate intended use by humans and/or aquatic life for a waterbody. Designated uses may include
recreation, shellfishing, or drinking water supply. (USEPA, 2015b)
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Figure 13.1.4-2: Section 303(d) Impaired Waters of South Carolina, 2012

August 2017 13-66



Final Programmatic Environmental Impact Statement Chapter 13
FirstNet Nationwide Public Safety Broadband Network South Carolina

SCDHEC works closely with federal and state agencies to implement programs to maintain and
restore water quality across the state. For example, South Carolina has established a nonpoint
source pollution (NPS)* management program to address water quality within watersheds and
implement pollution reduction and prevention strategies. Pathogens are the most common
measured NPS in South Carolina’s rivers, stream, estuaries, and bays. Additional pollution
sources, such as phosphorus and heavy metals, threaten the state’s lakes, reservoirs, and ponds.
Many septic system repairs within the river’s watershed have been completed to restore water
quality and prevent contamination. (SCDHEC, 2014b)

13.1.4.6. Floodplains

The Federal Emergency Management Agency (FEMA) defines a floodplain or flood-prone area
as “any land area susceptible to being inundated by water from any source” (44 Code of Federal
Regulations [CFR] 59.1) (FEMA, 2000).>" Through FEMA’s flood hazard mapping program,
the agency identifies flood hazards and risks associated with the 100-year flood, which is defined
as “a flood that has a 1 percent chance of occurring in any given year,” to allow communities to
prepare and protect against flood events (FEMA, 2013).

Floodplains provide suitable and sometimes unique habitat for a wide variety of plants and
animals, and are typically more biologically diverse than upland areas due to the combination of
both terrestrial and aquatic ecosystems. Vegetation along stream banks provides shade, which
helps to regulate water temperature for aquatic species. During flood events, sediment and
debris settle out and collect on the floodplain, enriching the soil with additional nutrients.
Pollutants from floodwater runoff are also filtered by floodplain vegetation and soils; thereby
improving water quality. Furthermore, floodplains protect natural and built infrastructure by
providing floodwater storage, erosion control, water quality maintenance, and groundwater
recharge. Historically, floodplains have been favorable locations for agriculture, aquaculture,
and forest production due to the relatively flat topography and nearby water supply. Floodplains
can also offer recreational activities, such as boating, swimming, and fishing, as well as hiking
and camping. (FEMA, 2014a)

There are two primary types of floodplains in South Carolina:

e Riverine and lake floodplains occur along rivers, streams, or lakes where overbank flooding
may occur, inundating adjacent land areas. In steep river valleys found in hilly areas,
floodwaters can build and recede quickly, with fast moving and deep water. Flooding in
these areas can cause greater damage than typical riverine flooding due to the high velocity
of water flow, the amount of debris carried, and the broad area affected by floodwaters.
Whereas, flatter floodplains may remain inundated for days or weeks, covered by slow-
moving and shallow water. (FEMA, 2014b)

e Coastal floodplains are found along the South Carolina border with the Atlantic Ocean.
Coastal flooding can occur when strong wind and storms, usually nor’easters and hurricanes,

30 Nonpoint source pollution (NPS) is a source of pollution that does not have an identifiable, specific physical location or a
defined discharge point. NPS pollution includes nutrients that run off croplands, lawns, parking lots, streets and other land uses.
It also includes nutrients that enter waterways via air pollution groundwater, or septic systems. (USEPA, 2015b)

31 To search for and locate CFR records, see the Electronic Code of Federal Regulations (e-CFR): www.ecfr.gov.
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increase water levels on the adjacent shorelines (FEMA, 2013). In addition, a storm surge
event that takes place during high tide can cause floodwaters to exceed normal tide levels,
resulting from strong winds preventing tidal waters to recede in conjunction with additional
water pushed toward the shore.

Flooding is the leading cause for disaster declaration by the President in the U.S. and results in
significant damage throughout the state annually (NOAA, 2015a). There are several causes of
flooding in South Carolina, often resulting in loss of life and damage to property, infrastructure,
agriculture, and the environment. These include severe rain events, hurricanes, debris and ice
jams, and dam/levee failure (SCEMD, 2013).

Although some areas, such as floodplains, are more prone to flooding than others, no area in the
state is exempt from flood hazards. Based on historical flooding and flood disaster declarations,
flood problems are most severe in the coastal counties surrounding Charleston, South Carolina,
and in the northwest counties around Greenville, South Carolina along the Saluda River (see
Figure 13.1.4-1) (SCEMD, 2013).

Local communities often have floodplain management or zoning ordinances that restrict
development within the floodplain. FEMA provides floodplain management assistance,
including mapping of 100-year floodplain limits, to approximately 231 communities in South
Carolina through the National Flood Insurance Program (NFIP) (FEMA, 2014c). Established to
reduce the economic and social cost of flood damage by subsidizing insurance payments, the
NFIP encourages communities “to adopt and enforce floodplain management regulations and to
implement broader floodplain management programs” and allows property owners in
participating communities to purchase insurance protection against losses from flooding (FEMA,
2015). As an incentive, communities can voluntarily participate in the NFIP Community Rating
System (CRS), which is a program that rewards communities by reducing flood insurance
premiums in exchange for doing more than the minimum NFIP requirements for floodplain
management. As of May 2014, South Carolina had 42 communities participating in the CRS
(FEMA, 2014d).>*

13.1.4.7. Groundwater

Groundwater systems are sources of water that result from precipitation infiltrating the ground
surface, and includes underground water that occupies pore spaces between sand, clay, or rock
particles. An aquifer is a permeable geological formation that stores or transmits water to wells
and springs. Groundwater is contained in either confined (bound by clays or nonporous bedrock)
or unconfined (no layer to restrict the vertical movement of groundwater) aquifers. When the
water table reaches the ground surface, groundwater will reappear as either streams, surface
bodies of water, or wetlands. This exchange between surface water and groundwater is an
important feature of the hydrologic (water) cycle. (USGS, 1999)

52 A list of the 42 CRS communities can be found in the most recent FEMA CRS report dated May 1, 2014
(www.fema.gov/media-library-data/1398878892102-
aScbcaa727a635327277d834491210fec/CRS_Communites May 1 2014.pdf ) and additional program information is available
from FEMA’s NFIP CRS website (www.fema.gov/national-flood-insurance-program-community-rating-system).
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South Carolina’s principal aquifers consist of carbonate-rock™ and sandstone aquifers.™
Approximately 17 percent of total water-supply use in South Carolina originates from
groundwater resources. Additionally, groundwater serves as the water supply for more than
750,000 South Carolina residents. Generally, the water quality of South Carolina’s aquifers is
suitable for public-supply, industrial, and irrigation use. (SCDNR, 2009). Statewide, the most
serious threat to groundwater quality includes leaking underground storage tanks, discharge from
hazardous waste landfills and industrial contamination, mining, chemical spills, and saltwater
intrusion (saltwater moving into freshwater aquifers) (SCDHEC, 2014a).

Table 13.1.4-3 provides details on aquifer characteristics in the state; Figure 13.1.4-3 shows
South Carolina’s principal aquifers. There are no sole source aquifers in South Carolina.

Table 13.1.4-3: Description of South Carolina’s Principal Aquifers

Aquifer Type and Name Location in State Groundwater Quality
Southeastern Coastal Plain Generally, the water is suitable for most uses.
. . Southeastern part of . S .
aquifer system consist of sand . Contains saltwater with high concentrations of
. . the state, running . S .2 . o
with minor gravel and dissolved-solids including iron and chloride. Principal
. along the coast ) .
limestone beds use is public supply.
Water is considered hard. Contains concentrations of

Surﬁcml aquifer sy§tem Central p?rt of the dissolved-solids including iron in the northern plain
consists of unconsolidated state running from . . . . ..
and sodium bicarbonate in the lower plains. Principal
sand, shelly sand, and shell west to northeast . .
use is public supply.
Piedmont and Blue Ridge Generally, the water is suitable for most uses. Water is
crystalline-rock aquifers soft in most areas. Contains concentrations of
. . Northwestern part .. . . .
consist of bedrock, regolith of the state alkalinity, hardness, sodium, magnesium, and chloride
(earthy, decomposed rock), and in water. Principal uses are for domestic and
alluvium commercial use.

Sources: (Moody, Carr, Chase, & Paulson, 1986) (USGS, 1990)

33 Carbonate-rock aquifers typically consist of limestone with highly variable water-yielding properties (some yield almost no
water and others are highly productive aquifers) (Olcott, 1995a).

34 Sandstone aquifers form from the conversion of sand grains into rock caused by the weight of overlying soil/rock. The sand
grains are rearranged and tightly packed, thereby reducing or eliminating the volume of pore space, which results in low-
permeability rocks such as shale or siltstone. These aquifer types are highly productive in many places and provide large
volumes of water. (Olcott, 1995b)
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Figure 13.1.4-3: Principal Aquifers of South Carolina
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13.1.5. Wetlands

13.1.5.1. Definition of the Resource

The Clean Water Act (CWA) defines wetlands as “those areas that are inundated or saturated by
surface or groundwater at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs and similar areas” (40 CFR
230.3(t), 1993).

The USEPA estimates that “more than one-third of the United States’ threatened and endangered
species live only in wetlands, and nearly half of such species use wetlands at some point in their
lives” (USEPA, 2017a). In addition to providing habitat for many plants and animals, wetlands
also provide benefits to human communities. Wetlands store water during flood events, improve
water quality by filtering polluted runoff, help control erosion by slowing water velocity and
filtering sediments, serve as points of groundwater recharge, and help maintain base flow in
streams and rivers. Additionally, wetlands provide recreation opportunities for people, such as
hiking, bird watching, and photography. (USEPA, 2017a)

13.1.5.2. Specific Regulatory Considerations

Appendix C, Environmental Laws and Regulations, describes the pertinent federal laws
protecting wetlands in detail. Table 13.1.5-1 summarizes the major South Carolina state laws
and permitting requirements relevant to the state’s wetlands.

Table 13.1.5-1: Relevant South Carolina Wetlands Laws and Regulations

. Regulatory C e
State Law/Regulation Authority Applicability
CWA Section 401 In accgrdanf:e with Section 401 of the CWA, qct1v1tles that may
Water Quality SCDHEC result in a discharge to waters of the U.S. require a Water Quality
) . Certification from SCDHEC indicating that the proposed activity
Certification . . .
will not violate water quality standards.
CWA Section 404 Regional conditions apply to activities authorized by USACE
Nationwide Permits USACE NWPs in South Carolina. Including a required pre-construction
(NWPs), South Charleston notification, prior to commencing the activity if the activity will
Carolina regional District involve the permanent conversion of forested wetlands to
requirements herbaceous wetlands.

“Any activity, such as construction, dredging, filling, or other
alterations, below the mean high water line (tidal waters) or the
ordinary high water mark (nontidal waters) in a navigable waterway
of South Carolina must first receive a Construction in Navigable
CWA Section 401/404 | SCDHEC Waters Permit.” However, “a separate Construction in Navigable
Waters Permit is not required for activities which require another
SCDHEC permit or certification, including but not limited to 401
Water Quality Certifications, water supply permits, NPDES,
wastewater construction permits, and mining permits.”

Office of Ocean
South Carolina Coastal | and Coastal
Zone Management Act | Resource
Management

Regulates impacts to coastal resources within the critical areas of
the state including coastal waters, tidal wetlands, tidelands,
beaches, and beach dune systems.
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. Regulatory R
State Law/Regulation Authority Applicability
Regulates the discharge of pollutants in stormwater discharges
NPDES Program SCDHEC associated with construction activities that disturb one or more
acres.

Sources: (SDHEC, 2017a), (USACE, 2017a), (SDHEC, 2017b), (SDHEC, 2017¢), (SDHEC, 2017d)

13.1.5.3. Wetland Types and Functions

The U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) mapping
adopted a national Wetlands Classification Standard that classifies wetlands according to shared
environmental factors, such as vegetation, soils, and hydrology, as defined by (Cowardin L. M.,
Carter, Golet, & LaRoe, 1979). The Wetlands Classification System includes five major wetland
Systems: Marine, Estuarine, Riverine, Lacustrine, and Palustrine. South Carolina includes all of
these Systems, as detailed in Table 13.1.5-2. The first four of these include both wetlands and
deepwater habitats but the Palustrine includes only wetland habitats. (USFWS, 2017a)

e “The Marine System consists of the open ocean overlying the continental shelf and its
associated high-energy coastline. Marine habitats are exposed to the waves and currents of
the open ocean and the Water Regimes are determined primarily by the ebb and flow of
oceanic tides. Salinities exceed 30 parts per thousand (ppt), with little or no dilution except
outside the mouths of estuaries.”

e “The Estuarine System consists of deepwater tidal habitats and adjacent tidal habitats that are
usually semi-enclosed by land but have open, partly obstructed, or sporadic access to the
open ocean and the ocean water is at least occasionally diluted by freshwater runoff from the
land.”

e “Riverine System includes all wetlands and deepwater habitats contained within a channel
with two exceptions (1) wetlands dominated by trees, shrubs, persistent emergents, emergent
mosses, or lichens, and (2) habitats with water containing ocean-derived salts in excess of 0.5
ppt.”

e Lacustrine System includes inland water bodies that are situated in topographic depressions,
lack emergent trees and shrubs, have less than 30 percent vegetation cover, and occupy
greater than 20 acres. Includes lakes, larger ponds, sloughs, lochs, bayous, etc.

e “Palustrine includes all nontidal wetlands dominated by trees, shrubs, persistent emergents
plants, or emergent mosses or lichens, and all such wetlands that occur in tidal areas where
salinity due to ocean-derived salts is below 0.5 percent.” The system is characterized based
on the type and duration of flooding, water chemistry, vegetation, or substrate characteristics
(soil types) (FGDC, 2013).

In South Carolina, the two main types of wetlands are palustrine (freshwater) wetlands found on

river and lake floodplains across the state, and estuarine/marine (tidal) wetlands along the

Atlantic Ocean. Riverine and lacustrine wetlands comprise approximately one percent of the

wetlands in the state. Therefore, they are not discussed in detail in this PEIS.

Table 13.1.5-2 uses 2014 NWI data to characterize and map South Carolina wetlands on a broad-
scale. The data is not intended for site-specific analyses and is not a substitute for field-level

August 2017 13-72



Final Programmatic Environmental Impact Statement
FirstNet Nationwide Public Safety Broadband Network

Chapter 13
South Carolina

wetland surveys, delineations, or jurisdictional determinations, which may be required depending
on the site conditions, the type of deployment, or any other permits or permissions necessary to
perform the work, at the site-specific level once those locations are known. As shown in Figure
13.1.5-1, palustrine wetlands are found throughout the state, but more heavily concentrated in the
southeastern portion of South Carolina, while estuarine/marine wetlands are found in the
southeastern portion of the state.”> The map codes and colorings in Table 13.1.5-2 correspond to
the wetland types in the figures.

Table 13.1.5-2: South Carolina Wetland Types, Descriptions, Location, and Amount, 2014

Map
Code RTINS Amount
Wetland Type and Description Occurrence (acres)
Color
PFO wetlands contain woody vegetation that | Throughout the
Palustrine are at least 20 feet tall. Floodplain forests, state, often on
forested wetland hardwood swamps, and silver maple-ash rver anq lake
swamps are examples of PFO wetlands. ﬂoodplams and
more heavily ' 2,976,045
. concentrated in
Palustrine scrub- qudy vegetation less than 2'0 feet tall the
dominates PSS wetlands. Thickets and shrub theast
shrub wetland southeastern
swamps are examples of PSS wetlands. half of the
state.
PEM wetlands have erect, rooted, green-
stemmed, annual, water-loving plants,
Palustrine excluding mosses and lichens, present for
. . Throughout the
emergent most of the growing season in most years. state 193,219
wetlands PEM wetlands include freshwater marshes, ’
wet meadows, fens,® prairie potholes, and
sloughs.
PUB and PAB wetlands are commonly known
Palustrine as freshwater ponds, and includes all wetlands
unconsolidated with at least 25% cover of particles smaller
bottom than stones and a vegetative cover less than Throughout the
30%. 99,161
state.
. . PAB wetlands include wetlands vegetated by
Palustrine aquatic . .
bed plants growing mainly on or below the water
surface line.
: d
Other Palustrine Fgrmed wetland, saline seep N and other . Throughout the
miscellaneous wetlands are included in this 2,258
wetland group state.

33 The wetland acreages were obtained from the USFWS (2014) National Wetlands Inventory. Data from this inventory was
downloaded by state at https://www.fws.gov/wetlands/. The wetlands data contains a wetlands classification code, which are a

series of letter and number codes, adapted to the national wetland classification system in order to map from (e.g., PFO). Each of

these codes corresponds to a larger wetland type; those wetland areas are rolled up under that wetlands type. The codes and
associated acres that correspond to the deepwater habitats (e.g., those beginning with M1, E1, L1) were removed. The wetlands

acres were derived from the geospatial datafile, by creating a pivot table to capture the sum of all acres under a particular wetland

type. The maps reflect/show the wetland types/classifications and overarching codes; the symbolization used in the map is
standard to these wetland types/codes, per the USFWS and Federal Geographic Data Committee.

August 2017

13-73




Final Programmatic Environmental Impact Statement Chapter 13

FirstNet Nationwide Public Safety Broadband Network South Carolina
Map
Code e e g Amount
Wetland Type and Description Occurrence (acres)
Color
Riverine systems include rivers, creeks, and
Riverine wetland streams, They are cor}talped in natura? or Throughout the 22,686
artificial channels periodically or continuously | state.
containing flowing water.
Lacustrine systems are lakes or shallow
reservoir basins generally consisting of
ponded waters in depressions or dammed river
Lacustrine channels, with sparse or lacking persistent Throughout the 17.972
wetland emergent vegetation, but including any areas state. ’
with abundant submerged or floating-leaved
aquatic vegetation. These wetlands are less
than 8.2 feet deep.
These intertidal wetlands include the areas
between the highest tide level and the lowest
. 1 . S Southeastern
. tide level. Semidiurnal tides (two high tides
Estuarine and and two low tides per day) periodically expose part of the
Marine intertidal perday) b Y &Xp state, along the | 377,169
and flood the substrate. Wetland examples .
wetland . . Atlantic
include vegetated and non-vegetated brackish Ocean
(mix of fresh and saltwater), and saltwater ’
marshes, shrubs, beaches, sandbars, or flats.
TOTAL | 3,688,510

Sources: (Cowardin L. M., Carter, Golet, & LaRoe, 1979) (USFWS, 2015a) (FGDC, 2013) (USFWS, 2017b)

2 The wetlands descriptions are based on information from the Federal Geographic Data Committee (FGDC)’s Classification of
Wetland and Deepwater Habitats of the United States. Based on Cowardin, et.al, 1979, some data has been revised based on the
latest scientific advances. The USFWS uses these standards as the minimum guidelines for wetlands mapping efforts. (FGDC,
2013)

® All acreages are rounded to the nearest whole number. The maps are prepared from the analysis of high altitude imagery. A
margin of error is inherent in the use of imagery. The accuracy of image interpretation depends on the quality of the imagery, the
experience of the image analysts, the amount and quality of the collateral data and the amount of ground truth verification work
conducted. (USFWS, 2015b)

¢ Fens are nutrient-rich, grass- and sedge-dominated emergent wetlands that are recharged from groundwater and have continuous
running water. (Edinger, et al., 2014)

4 Saline seep is an area where saline groundwater discharges at the soil surface. These wetland types are characterized by saline
soils and salt tolerant plants (City of Lincoln, 2015)

Palustrine Wetlands

In South Carolina, palustrine wetlands include the majority of vegetated freshwater wetlands
(freshwater marshes and swamps). Marshes and swamps are found in flat areas, with shallow
water and minimal water flow. Marshes are typically found in a depression or near the edges of
rivers and lakes, while the largest swamps in the state are associated with major river systems,
including the Santee and Savannah Rivers. Herbaceous vegetation is adapted to constant
flooding in marshes, and include cattails (Typha sp.), sedges (Cyperaceae sp.), and arrowheads
(Sagittaria latifolia) in shallow water, along with pondweeds (Potamogeton sp.), bladderworts
(Utricularia sp.), and water lilies (Nymphaeaceae sp.) in deeper water. Woody plants dominate
the vegetation in South Carolina bottomland hardwood swamps, and include tupelo (Nyssa sp.),
swamp chestnut oak (Quercus michauxii), and bald cypress (Taxodium distichum). Swamps are
wet for only part of the year, and then go dry for the remaining part. (Yarrow, 2009)
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Figure 13.1.5-1: Wetlands by Type, in South Carolina, 2014
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Other isolated swamps are found throughout the state, and include Carolina Bays (discussed in
Section 13.1.5.4 below), as well as cypress and gum ponds, spring bogs, and bay heads. Cypress
and gum ponds range in size from less than one acre to hundreds of acres. Cypress ponds tend to
dry up during the summer, while gum ponds remain wet through the year. Spring bogs are found
throughout South Carolina, and are usually found on slopes associated with a perched water
table. Bay heads are located along the coastal plain, with dense, broadleaf vegetation. They are
small swamps, and usually found at the head of coastal plain stream drainage. (Yarrow, 2009)

Based on the USFWS NWI 2014 analysis of palustrine wetlands, PFO/PSS is the dominant
wetland type in South Carolina (81 percent), followed by PEM (5 percent), PUB/PAB (3
percent), and other palustrine wetlands (less than 1 percent). There are currently about 3.3
million acres of palustrine (freshwater) wetlands in the state (USFWS, 2017b).

Approximately 30 percent of all of South Carolina’s original wetland acreage has been lost due
to human activities, including draining lands for agriculture and commercial forestry (Yarrow,
2009) (Dahl, 1999).

Estuarine and Marine Wetlands

Estuarine and Marine Wetlands in South Carolina make up about 10 percent of all wetlands in
the state, and include tidal salt marshes and estuarine (or tidal brackish) marshes. There are
currently about 377,000 acres of estuarine and marine wetlands in South Carolina (USFWS,
2014a).

Tidal salt marshes are found along the coast, with salt-tolerant vegetation such as black needle
rush (Juncus gerardii) and smooth cord grass (Spartina alterniflora). These marshes are
productive ecosystems, supporting seafood nurseries and providing habitat for over 96 percent of
the state’s commercial seafood and shellfish catch. Estuarine marshes are found inland from the
tidal salt marshes, in areas where saltwater and freshwater meet. Dominant vegetation in
estuarine marshes includes bulrush (7ypha sp.) and giant cord grass (Spartina sp.), although
plant and animal life varies depending on the saltiness of the water. (Yarrow, 2009)

13.1.5.4. Wetlands of Special Concern or
Value
In addition to protections under the state’s coastal
zone regulations and national CWA, South
Carolina considers certain wetland communities
as areas of special value (or high quality) due to
their global or regional scarcity, “unusual local
importance,” or habitat they support. These
include Carolina Bays and wetlands associated
with the North Inlet-Winyah Bay and ACE Base
NERRs.

Source: (NOAA, 2015f)

Figure 13.1.5-2: North Inlet-Winyah Bay NERR
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Carolina Bays

Carolina Bays are freshwater wetlands, typically isolated and filled by rainwater in the winter
and spring, and can go dry during the summer. They are found in oval or elliptical depressions
formed by unknown causes, and have a northwest to southeast orientation, perpendicular to the
shoreline and parallel to each other. They can characteristically have raised sand rims, are
relatively shallow, with sandy, flat bottoms under interior fill. Carolina Bays are found in South
Carolina, as well as North Carolina and some bays in Delaware, Georgia, and Virginia. Carolina
Bays are also sometimes referred to as “pocosins.” (SCDNR, 2015b)

The North Inlet-Winyah Bay NERR protects nearly 19,000 acres of both tidal and transitional
marshes, as well as open water, oyster reefs, coastal forests, and beach areas. The North Inlet
estuary is characterized by large salt marshes and high water quality, while Winyah Bay estuary
is brackish, heavily influenced by human activities such as forestry, and drains four major rivers.

(NOAA, 2015b)

The Ace Basin NERR is nearly 100,000 acres in size, and contains one of the largest
undeveloped estuaries on the eastern coast of the United States. The NERR contains tidal

marshes and cypress swamps, as well as oyster reefs, old rice fields, and historic plantation
homes. (NOAA, 2015c¢)

Other Important Wetland Sites in South Carolina

e South Carolina Department of Natural Resources (SCDNR) owns and manages Wildlife
Management Areas (WMAs) and Heritage Preserves, many of which include wetlands.

e National Natural Landmarks (NNLs) range in size from 130 acres to over 23,000 acres, and
are owned by SCDNR, National Park Service (NPS), and private individuals (NPS, 2012d).
Section 13.1.8, Visual Resources, describes South Carolina’s NNLs.

e Other wetlands protected under easements or agreements through voluntary government
programs and resource conservation groups are found across the state. Easement owners
include the Natural Resources Conservation Service (NRCS), those managed by natural
resource conservation groups such as Ducks Unlimited, The Nature Conservancy, Lord
Berkeley Conservation Trust, and other easement holders. According to the National
Conservation Easement Database, a national electronic repository of government and
privately held conservation easements (http://conservationeasement.us/), NRCS holds more
than 73,000 acres in conservation easements in South Carolina (NCED, 2015).
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13.1.6. Biological Resources

13.1.6.1. Definition of the Resource

This Chapter describes the biological resources of South Carolina. Biological resources include
terrestrial®® vegetation, wildlife, fisheries and aquatic®” habitats, and threatened® and
endangered™ species as well as species of conservation concern. Because of the topographical
variation in the state, from the Blue Ridge Mountains located north of the Fall Line to the flat
plains in the south, South Carolina supports a variety of biological resources including hemlock-
blanketed mountains, rolling sandhills, flooded cypress forests, and sunny palmetto-lined
beaches. Federal land management agencies maintain lists of species of concern for their
landholdings; these lists are not discussed below as they are maintained independently from the
ESA. Site-specific analysis may be required, in consultation with the appropriate land
management agency, depending on the site conditions, the type of deployment, or any other
permits or permissions necessary to perform the work. Each of these topics is discussed in more
detail below.

13.1.6.2. Specific Regulatory Considerations

The federal laws relevant to the protection and management of biological resources in South
Carolina are summarized in detail in Section 1.8, Overview of Relevant Federal Laws and
Executive Orders and Appendix C, Environmental Laws and Regulations. Table 13.1.6-1
summarizes major state laws relevant to South Carolina’s biological resources.

Table 13.1.6-1: Relevant South Carolina Biological Resources Laws and Regulations

Regulatory

State Law/Regulation Agency Applicability
South Carolina Marine Resources Act SCDNR Regulates and manages marine resources including
2000 (50-5-10 to 2740) how the marine resources may be harvested.
. Encourages and protects landowners’ ability to
Forest Management Protection Act SCDNR maintain their land for forest use and to conduct

2000(30-2-10 to 50) forest management activities.

South Carolina Captive Alligator
Propagation Act 2014 (50-15-310 to SCDNR
460)

South Carolina Nongame and
Endangered Species Conservation Act | SCDNR Definitions and criteria for listing of species.
1976 (§ 50-15-10 to 90)

Sources: (South Carolina Legislature, 2017b), (South Carolina Legislature, 2017c¢), (South Carolina Legislature, 2017d)

Allows for the regulating of business of propagating
alligators for commercial purposes.

%6 Terrestrial: “Pertaining to land” (USEPA, 2015d).

57 Aquatic: “Pertaining to water” (USEPA, 2015d).

8 Threatened species are “any species which is likely to become an endangered species within the foreseeable future throughout
all or a significant portion of its range” (16 U.S.C §1532(20)).

9 Endangered species are “any species which is in danger of extinction throughout all or a significant portion of its range” (16
U.S.C §1532(6)).
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13.1.6.3. Terrestrial Vegetation

The distribution of flora within the state is a function of the characteristic geology,” soils,
climate,”" and water of a given geographic area and correlates with distinct areas identified as
ecoregions.® Ecoregions are broadly defined areas that share similar characteristics, such as
climate, geology, soils, and other environmental conditions and represent ecosystems contained
within a region. The boundaries of an ecoregion are not fixed, but rather depict a general area
with similar ecosystem types, functions, and qualities (National Wildlife Federation, 2015)
(USFS, 2015f) (World Wildlife Fund, 2015). Ecoregion boundaries often coincide with
physiographic® regions of a state. In South Carolina, there are two main physiographic regions,
the Piedmont and the Coastal Plain (Griffith, et al., 2002). This physiographic boundary, known
as the Fall Line, corresponds to the boundary between two of South Carolina’s five Level 111
USEPA ecoregions. The USEPA ecoregions are the most commonly referenced, although
individual states and organizations have also developed ecoregions that may differ slightly from
those designated by the USEPA. The USEPA divides North America into 15 broad Level I
ecoregions. These Level I ecoregions are further divided into 50 Level Il ecoregions. These
Level II ecoregions are further divided into 182 smaller Level III ecoregions (USEPA, 2016a).
This Section provides an overview of the terrestrial vegetation resources for South Carolina at
USEPA Level III (Griffith, et al., 2002) (USEPA, 2016a).

As shown in Figure 13.1.6-1, the USEPA divides South Carolina into five Level III ecoregions.
The five ecoregions support a variety of different plant communities, all predicated on their
general location within the state. Three of the ecoregions are located in the southern half of the
state, in the Coastal Plain physiographic region, where elevations are lower and communities
range from forests of pine to coastal marshes. The remaining two ecoregions are north of the
Fall Line, are generally at higher elevations, and include spruce-fir forests and heath balds®
(Griffith, et al., 2002). Table 13.1.6-2 provides a summary of the general abiotic®
characteristics, vegetative communities, and the typical vegetation found within each of the five
South Carolina ecoregions.

Communities of Concern

South Carolina contains vegetative communities of concern that include rare natural plant
communities, plant communities with greater vulnerability or sensitivity to disturbance, and
communities that provide habitat for rare plant and wildlife species. The ranking system for
these communities gives an indication of the relative rarity, sensitivity, uniqueness, or

0 “Geology is the study of the planet earth- the materials it is made of, the processes that act on those materials, the products
formed, and the history of the planet and its life forms since its origin” (USEPA, 2015d).

61 Climate: “The average weather conditions in a particular location or region at a particular time of the year. Climate is usually
measured over a period of 30 years or more” (USEPA, 2015d).

2 Ecoregion: “A relatively homogeneous ecological area defined by similarity of climate, landform, soil, potential natural
vegetation, hydrology, or other ecologically relevant variables” (USEPA, 2015d).

%3 Physiographic: “The natural, physical form of the landscape” (USEPA, 2015d).

4 Heath bald: a shrubland found at middle to high elevations, treeless, and often on extremely steep and rocky ridges.

95 Abiotic: “Characterized by absence of life; abiotic materials include non-living environmental media (e.g., water, soils,
sediments); abiotic characteristics include such factors as light, temperature, pH, humidity, and other physical and chemical
influences” (USEPA, 2016f).
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vulnerability of these areas to potential disturbances. This ranking system also gives an
indication of the level of potential impact to a particular community®® that could result from
implementation of an action.

The SCDNR maintains a statewide inventory that includes lists of all types of natural
communities known to occur, or that have historically occurred, in the state (SCDNR, 2014h).
Historical occurrences are important for assessing previously undocumented occurrences or re-
occurrences of previously documented species. Each natural community is assigned a rank
based on its rarity and vulnerability. As with most state heritage programs, the SCDNR ranking
system assesses rarity using a state rank (S1, S2, S3, S4, S5) that indicates its rarity within South
Carolina. Communities ranked as an S1 by the SCDNR are of the greatest concern. This rank is
typically based on the range of the community, the number of occurrences, the viability of the
occurrences, recent trends, and the vulnerability of the community. As new data become
available, ranks are revised as necessary to reflect the most current information (SCDNR, 2014h)

There are eight vegetative communities ranked as S1 communities®” in South Carolina. These
communities represent the rarest terrestrial. South Carolina Appendix A provides a description
of the communities of conservation concern in South Carolina along with their state rank,
distribution, and the associated USEPA Level III ecoregions.

% Community: “In ecology, an assemblage of populations of different species within a specified location in space and time.
Sometimes, a particular subgrouping may be specified, such as the fish community in a lake or the soil arthropod community in a
forest” (USEPA, 2015d).

7' S1 — “Critically Imperiled — Critically imperiled in the nation or state/province because of extreme rarity (often 5 or fewer
occurrences) or because of some factor(s) such as very steep declines making it especially vulnerable to extirpation from the
state/province” (SCDNR, 20141).
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Figure 13.1.6-1: USEPA Level III Ecoregions in South Carolina
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Table 13.1.6-2: USEPA Level I1I Ecoregions of South Carolina

El\?zll‘stg)zn ];Eecszifgig:n Abiotic Characterization Gegeor;lm\ﬁfiﬁ::we Typical Vegetation
Geographic Region: Southern Plains (South of the Fall Line/Atlantic Plain)
Low elevation, flat plains, with many
swamps, marshes, and estuaries. Hardwood Trees — live oak, laurel oak, red maple, bald
. . Consists of poorly drained soils with | Shortleaf pines with | cypress, white cedar
Middle Atlantic . . . .
63 Coastal Plain a mix of coarse and finer textured patches of oak, gum, | Conifer Trees - loblolly pine (Pinus taeda)
soils compared to the more coarse and cypress. Marsh Grass — saltmeadow cordgrass, saltmarsh cordgrass
soils found in the Southern Coastal (Sparina alterniflora), black needle rush
Plain.
Irregular plains with less relief than Hardwood Trees — turkey oak (Quercus laevis), red oak
Southeastern Piedmont to the north. Sands, silFs, Mixed forest and (Quercus rubra), water oak (Quercus nigra), hickory
65 Plains and clays in the Southeas.tern Plains oak-hickory-pine. (Carya spp.)
contrast with metamorphic and Conifer Trees — longleaf pine (Pinus palustris), loblolly
igneous rocks found in the Piedmont. pine (Pinus taeda), shortleaf pine (Pinus echinata)
This Ecoregion is composed primarily Hardwood Trees — pond cypress (Taxodium ascendens),
of flat plains, but also contains barrier | A variety of forest beech (Fagus sp.), sweetgum (Liquidambar styraciflua),
75 Southern islands, lagoons, marshes, and communities, southern magnolia (Magnolia grandiflora), oak (Quercus
Coastal Plain swamps. Soils are wetter and including pine spp.)
elevation is lower than in the flatwoods. Conifer Trees — Longleaf pine, pond pine (Pinus serotina),
Southeastern Plains to the north. slash pine (Pinus elliottii), loblolly pine
Geographic Region: Northern Highlands (North of the Fall Line/Appalachian Highlands)

Referred to as the non-mountainous
area of the Appalachian Highlands

Pine and hardwood

Hardwood Trees — oak, hickory

igneous, metamorphic, and
sedimentary rock.

fir forests, heath
balds

45 Piedmont and made up of plains and hills. forests ]C(l;lilfler Trees ;1 P}ilne (lPiizu§ spp.) species including
Finer soil than coastal areas. oblolly pine and shortleaf pine
Composed of mountainous areas, Oak forests, northern

66 Blue Ridge narrow ridges, and hilly plateaus of hardwoods, spruce- | Hardwood Trees — Oak, hemlock (7suga spp.)

Conifer Trees — Pine, spruce (Picea spp.), fir (Abies spp.)

Sources: (Nelson, 1986) (Fenneman, 1916) (Griffith, et al., 2002) (CEC, 2011)
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Nuisance and Invasive Plants

There are a large number of undesirable plant species that are considered nuisance and invasive
plants. Noxious weeds are typically non-native species that have been introduced into an
ecosystem inadvertently; however, on occasion native species can be considered a noxious weed.
Noxious weeds greatly affect agricultural areas, forest management, natural, and other open
areas (GPO, 2011). The U.S. government has designated certain plant species as noxious weeds
in accordance with the Plant Protection Act of 2000 (7 U.S.C. 7701 et seq.). As of September
2014, 112 federally recognized noxious weed species have been catalogued in the United States
(88 terrestrial, 19 aquatic, and 5 parasitic) (USDA, 2015).

South Carolina does not maintain a list of regulated noxious weeds. The South Carolina Exotic
Pest Plant Council (SCEPPC) with members from state agencies, private industry, and education;
publishes a terrestrial invasive plant®® list, which does not have any regulatory authority, “to
identify and categorize plants that pose threats to natural areas in South Carolina.” The list
includes terrestrial plants that are categorized as described below (count of species included
parenthetically) (SCEPPC, 2014a):

e Severe Threat (27 species): “Invasive exotic plant species which are known to pose a severe
threat to the composition, structure, or function of natural areas of South Carolina.”

e Significant Threat (27 species): “Invasive exotic plant species which are established in a
natural areas, spreading independently, and causing significant damage to communities; but
may not be as widespread or difficult to manage as “Severe Threat” species.”

e Emergent Threat (12 species): “Invasive exotic plant species found in South Carolina or in
adjacent states, in limited infestations with substantial management difficulties; or
widespread with minor management difficulties.”

o Alert (27 species): “Exotic plant species know to pose a severe threat to natural areas in
adjacent states or in the southeast with a limited distribution in South Carolina or not
currently recorded here.”

Aquatic habitats are also infected by invasive species. SCDNR manages the state’s aquatic
nuisance species program. According to SCDNR, the biggest threats for aquatic invasive species
are hydrilla (Hydrilla verticallata), giant salvinia (Salvinia molesta), water hyacinth (Eichhornia
crassipes), flathead catfish (Pylodictis olivaris), spotted bass (Micropterus punctulatus), Asian
green mussel (Perna viridis), beach vitex (Vitex rotundifolia), and giant barnacle (Megabalunus
coccopoma). (Rapport, 2007)

%8 Invasive Plant: “Invasive species is defined as any plant species that occurs outside its area of origin and that has become
established, can reproduce, and can spread without cultivation and causes harm” (SCEPPC, 2014b).
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13.1.6.4. Terrestrial Wildlife

This section discusses the terrestrial wildlife species in South Carolina, divided among
mammals,® birds,” reptiles’' and amphibians,’” and invertebrates.”? Terrestrial wildlife consists
of those species, and their habitats, that live predominantly on land. A discussion of non-native
and/or invasive terrestrial wildlife species is also included within this section. Information
regarding the types and location of native and non-native/invasive wildlife is useful for assessing
the importance of any impacts to these resources or the habitats they occupy.

Mammals

South Carolina is home to over 100 mammalian species with the highest diversity found in the
coastal plains and the mountains. The largest of this group is the rodents. SCDNR regulates the
hunting of mammal species. Larger mammal species include bear (Ursus americanus) and deer
(Odocoileus virginianus). Smaller game includes squirrel (Sciurus carolinensis), gray fox
(Urocyon cinereoargenteus), rabbit (Leporidae), beaver (Castor Canadensis), opossum
(Didelphimorphia), bobcat (Lynx rufus), otter (Lontra canadensis), and skunk (Mephitis
mephitis) (SCDNR, 2015g) (SCDNR, 2015a). A number of threatened and endangered
mammals are also located in South Carolina. Section 13.1.6.6, Threatened and Endangered
Species and Species of Conservation Concern, identifies these protected species.

Birds

The number of native bird species documented in South Carolina varies according to the timing
of the data collection effort, changes in bird taxonomy,” and the reporting organization’s method
for categorizing occurrence and determining native versus non-native status. Further, the diverse
ecological communities found in South Carolina support a large variety of bird species. Over
390 species of birds have been documented in South Carolina. This includes both resident and
migratory species (SCDNR, 2005a).

South Carolina is located within the Atlantic Flyway, which generally follows the Atlantic Coast
and Appalachian Mountains. The Atlantic Flyway extends from the Arctic islands and coast of
Greenland south to eastern Mexico and the Caribbean Sea.

% Mammals: “Warm-blooded vertebrates that give birth to and nurse live young; have highly evolved skeletal structures; are
covered with hair, either at maturity or at some stage of their embryonic development; and generally have two pairs of limbs,
although some aquatic mammals have evolved without hind limbs” (USEPA, 2015d).

70 Birds: “Warm-blooded vertebrates possessing feathers and belonging to the class Aves” (USEPA, 2015d).

71 Reptiles: “Cold-blooded, air-breathing vertebrates belonging to the class Reptilia, usually covered with external scales or bony
plates” (USEPA, 2015d).

72 Amphibian: “A cold-blooded vertebrate that lives in water and on land. Amphibians' aquatic, gill-breathing larval stage is
typically followed by a terrestrial, lung-breathing adult stage” (USEPA, 20154d).

73 Invertebrates: “Animals without backbones: e.g., insects, spiders, crayfish, worms, snails, mussels, clams, etc.” (USEPA,
2015d).

74 Taxonomy: “A formal representation of relationships between items in a hierarchical structure” (USEPA, 2013c).
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Figure 13.1.6-2: Important Bird Areas in South Carolina
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Large numbers of migratory birds utilize these flyways and other migration corridors and
pathways throughout the state each year during their annual migrations northward in the spring
and southward in the fall. The Migratory Bird Treaty Act (MBTA) makes it “illegal for anyone
to take, possess, import, export, transport, sell, purchase, barter, or offer for sale, purchase, or
barter, any migratory bird, or the parts, nests, or eggs of such a bird except under the terms of a
valid permit issued pursuant to Federal regulations” (USFWS, 2013). The USFWS is
responsible for enforcing the MBTA and maintaining the list of protected species. The
migratory bird species protected under the MBTA are listed in 50 CFR 10.13 (USFWS, 2013).
Bald eagles (Haliaeetus leucocephalus) are protected under the Bald and Golden Eagle
Protection Act. Golden eagles are rarely seen and are a transient species in South Carolina
(SCDNR, 2015c).

According to the Audubon Society, 49 Important Bird Areas (IBAs) have been identified in
South Carolina, including (17 global” IBAs and 25 state’® IBAs) (Audubon Society of South
Carolina, 2015) (Figure 13.1.6-2). These IBAs are located throughout the state, although the
largest concentrations are located along South Carolina’s Atlantic Coast. The IBA program is an
international bird conservation initiative with a goal of identifying the most important places for
birds, and to conserve these areas. These IBAs link global and continental bird conservation
priorities to local sites that provide critical habitat for native bird populations.

A number of threatened and endangered birds are located in South Carolina; Section 13.1.6.6,
Threatened and Endangered Species and Species of Special Concern identifies these protected
species.

Reptiles and Amphibians

There are over 142 species of reptiles and amphibians, such as sea turtles, snakes, and
salamanders, occur in South Carolina, one of the most diverse assemblages in the United States
(SCDNR, 2005a). South Carolina snake species include five venomous snakes from the pit viper
family and one species from the cobra family (the coral snake) (SCDNR, 2016¢). South
Carolina’s has a diverse group of amphibian species. “The Southern Coastal Plain supports more
frog species (25) than any other place in North America” (SCDNR, 2014j). The American
alligator (Alligator mississippiensis) is also native to South Carolina and is common along the
coast. Populations of the American alligator have rebounded over the past few years. “The
SCDNR instituted a hunting season in 2008 (SCDNR, 2015h).

A number of threatened and endangered reptiles and amphibians are located in South Carolina;
Section 13.1.6.6, Threatened and Endangered Species and Species of Special Concern, identifies
these protected species.

75 Global IBAs include sites that meet at least one Global criteria (i.e., sites with significant numbers of globally threatened
species, sites supporting 1% or greater population of a waterbird simultaneously) (Audubon Society of South Carolina, 2015).
76 State IBAs include areas important to species only according to state-specific criteria (e.g., state-listed species) (Audubon
Society of South Carolina, 2015).
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Invertebrates

South Carolina is home to a variety of invertebrate species, including bees, hornets, wasps,
butterflies, moths, beetles, flies, dragonflies, damselflies, spiders, mites, and nematodes. These
invertebrates provide an abundant food source for mammals, birds, reptiles, amphibians, and
other invertebrates. In the United States, one third of all agricultural output depends on
pollinators.”” In natural systems, the size and health of the pollinator population is linked to
ecosystem health, with a direct relationship between pollinator diversity and plant diversity. “As
a group, native pollinators are threatened by habitat loss, pesticides, disease, and parasites”
(NRCS, 2009).

Invasive Wildlife Species

Exotic wildlife species are regulated and a permit must be obtained from SCDNR prior to
importing a wildlife species that is not normally domesticated in South Carolina. Invasive
wildlife species are important to consider when proposing a project since project activities may
result in conditions that favor the growth and spread of invasive wildlife populations. These
situations may result from directly altering the landscape or habitat to a condition that is more
favorable for an invasive species, or by altering the landscape or habitat to a condition that is less
favorable for a native species.

Invasive insects pose a large threat to South Carolina’s forest and agricultural resources. Species
such as the southern pine beetle (Dendroctonus frontalis), Asian gypsy moth (Lymantria dispar),
and Asian longhorned beetle (4Anoplophora glabripennis) have caused widespread damage
within South Carolina (South Carolina Forestry Commission, 2016). A known invasive beetle,
native to Asia, the emerald ash borer (Agrilus planipennis), has killed “tens of millions of ash
trees.” Though not confirmed in South Carolina, the beetle has seen in surrounding states (e.g.,
Georgia, North Carolina) (USDA, 2016a). Currently, federal quarantines are in place that
restrict the transport of plant materials with the potential to contain the emerald ash borer
(USDA, 2015b).

Other common terrestrial invasive species in South Carolina include European starlings (Sturnus
vulgaris) and House sparrows (Passer domesticus), which are aggressive, non-native birds that
out compete native secondary cavity nesters™ for breeding opportunities and will often kill
nesting native species (USDA, 2016b) (USFS, 2014). Wild pigs (Sus scrofa) occur in every
county of the state and are known to compete with native wildlife species for food and habitat,
damage plants, agricultural crops, and threaten livestock (SCDNR, 2016a).

13.1.6.5. Fisheries and Aquatic Habitat

This section discusses the aquatic wildlife species in South Carolina, including marine mammals
and reptiles, fresh and saltwater fish, and invertebrates. A summary of non-native and/or
invasive aquatic species is also presented. Some distinctive features of the South Carolina
landscape with regard to aquatic wildlife are the small, high-gradient Blue Ridge streams, large,

77 Pollinators: “Animals or insects that transfer pollen from plant to plant” (USEPA, 2015d).
78 Cavity nesters excavate nesting holes, use cavities resulting from decay (natural cavities), or use holes created by other species
in dead or deteriorating trees. The majority of cavity-nesting birds are insectivorous. (USFS, 1977)
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fertile Piedmont rivers, and estuarine and saltwater marshes of the coast. These variable
conditions provide habitat for a diverse array of aquatic organisms. Both essential fish habitat
(EFH) identified by the Magnuson-Stevens Fishery Conservation and Management Act and
critical habitat for threatened and endangered aquatic species, as defined by the Endangered
Species Act (ESA), exist within the aquatic communities of South Carolina and are discussed in
Section 13.1.6.6, Threatened and Endangered Species and Species of Conservation Concern.

Essential Fish Habitat

The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) identifies and
protects those fish habitats that are necessary for spawning, breeding, feeding, or growth to
maturity. These habitats are termed “Essential Fish Habitat” or EFH. NOAA provides an online
mapping application and website to provide the public a means to obtain illustrative
representations of EFH (NOAA, 2015d) (NOAA, 2015e). This tool is used to identify the
existing conditions for a project location to identify sensitive resources.” South Carolina
Appendix A, Table A-2 presents a summary of EFH for both Mid-Atlantic and South Atlantic
species of the South Carolina coast.

Under the Magnuson-Stevens Act, National Marine Fisheries Service also considers a second,
more limited habitat designation for each species in addition to EFH. Habitat Areas of Particular
Concern (HAPC) are described as subsets of EFH which are rare, particularly susceptible to
human-induced degradation, especially ecologically important, or located in an environmentally
stressed area. In general, HAPCs include high value intertidal and estuarine habitats, offshore
areas of high habitat value or vertical relief, and habitats used for migration, spawning, and
rearing of fish and shellfish. HAPCs are not afforded any additional regulatory protection under
the Magnuson-Stevens Act; however, federal actions with potential adverse impacts to HAPC
will be more carefully scrutinized during the consultation process and will be subject to more
stringent EFH conservation recommendations (NOAA, 2010). Table 13.1.6-3 presents a
summary of HAPC along or near the South Carolina coast.

Marine Mammals

Manatees, whales, and dolphins are found periodically in the waters surrounding South
Carolina’s barrier islands. Bottlenose dolphins are the most common near shore marine mammal
in South Carolina. Female North Atlantic Right whales with calves are known to frequent in
shore areas near South Carolina. South Carolina’s threatened and endangered aquatic mammals
are discussed further in Section 13.1.6.6, Threatened and Endangered Species and Species of
Conservation Concern.

7 NOAA’s Essential Fish Habitat Mapper v 3.0 was used to identify “EFH areas of particular concern” and “EFH areas protected
from fishing.” As of July 2016, the procedure to use this interactive tool is as follows: 1) Visit
http://www.habitat.noaa.gov/protection/eth/habitatmapper.html. 2) Select “EFH Mapper” under Useful Links. 3) After closing
the opening tutorial, select the “Region” of interest from the drop-down menu. 4) Select the species under “Essential Fish
Habitat” to view the areas in the selected region protected for the various life states (i.e., eggs, larvae, juvenile, adult, or all).
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Marine Reptiles

Five of the world’s seven species of sea turtles are found in South Carolina’s coastal waters, and
all five species are known to nest on South Carolina’s coasts. The loggerhead turtle (Caretta
caretta) is the most common nesting sea turtle found in South Carolina (SCDNR, 2015d). The
five sea turtle species found in South Carolina are state and federally protected; protected sea
turtle species are discussed in Section 13.1.6.6, Threatened and Endangered Species and Species
of Conservation Concern.

Table 13.1.6-3: Habitat Areas of Particular Concern for South Carolina

Species Description of EFH - HAPC

Tilefish Offshore

Coastal Migratory Sandy shoals of Capes Lookout, Cape Fear, and Cape Hatteras from shore to the ends of

Pelagics the respective shoals, but shoreward of the Gulf stream; The Charleston Bump and Hurl
Rocks in South Carolina; Pelagic Sargassum; and Atlantic coast estuaries with high
numbers of Spanish mackerel and cobia based on abundance data from the ELMR
Program. Estuaries meeting this criteria for cobia include Broad River, South Carolina.

Coral, Coral Reef Hurl Rocks and The Charleston Bump.

and live/ hardbottom

habitat

Dolphin/Wahoo Offshore (The Charleston Bump Complex and Georgetown Hole in South Carolina).

Snapper/Grouper Medium to high profile offshore hard bottoms where spawning normally occurs;
localities of known or likely periodic spawning aggregations; nearshore hard bottom
areas; The Charleston Bump in South Carolina); mangrove habitat; seagrass habitat;
oyster/shell habitat; all coastal inlets; all state-designated nursery habitats of particular
importance to snapper grouper; pelagic and benthic Sargassum; all hermatypic coral
habitats and reefs; and Council-designated Artificial Reef Special Management Zones
(SMZs).

Shrimp All coastal inlets, all state-designated nursery habitats of particular importance to
shrimp, and state-identified overwintering areas.

Red Drum All coastal inlets, all state-designated nursery habitats of particular importance to red
drum; documented sites of spawning aggregations in North Carolina, South Carolina,
Georgia, and Florida; other spawning areas identified in the future; and habitats
identified for submerged aquatic vegetation.

Spiny Lobster None

Source: (NOAA, 2015¢)
Fish

Freshwater Fish

South Carolina is home to more than 146 species of freshwater fish (SCDNR, 2005a). South
Carolina’s diverse fish fauna is largely due to the myriad of aquatic habitats that can be found
throughout the State including “small, high-gradient Blue Ridge streams; large, fertile Piedmont
rivers; and the “blackwater” streams and bays of the coastal plain” (SCDNR, 2016b). The types
of fish found in South Carolina’s waters range from largemouth bass (Micropterus salmoides),
striped bass (Morone saxatilis), blue catfish (Ictalurus furcatus), rainbow trout (Oncorhynchus
mykiss), chain pickerel (Esox niger), American shad (4losa sapidissima), spotted sucker
(Minytrema melanops), longnose gar (Lepisosteus osseus), and Atlantic sturgeon (Acipenser
oxyrhynchus oxyrhynchus). Twenty-seven species are considered native to South Carolina.

August 2017 13-89



Final Programmatic Environmental Impact Statement Chapter 13
FirstNet Nationwide Public Safety Broadband Network South Carolina

Saltwater Fish

South Carolina’s nearshore waters are home to a large number of saltwater fish species. Some of
the more common inshore marine species in South Carolina include Atlantic croaker
(Micropogonias undulatus), black drum (Pogonias cromis), red drum (Sciaenops ocellatus),
sheepshead (Archosargus probatocephalus), spot (Leiostomus xanthurus), and spotted seatrout
(Cynoscion nebulosus). Off shore marine species include grouper, snapper, porgy, seabass,
grunt, jacks, mackerel, and tuna. Shark species are also known to exist in the waters off South
Carolina’s coast. South Carolina’s protected fish species are identified in Section 13.1.6.6,
Threatened and Endangered Species and Species of Conservation Concern.

Shellfish and Other Invertebrates

South Carolina protected shellfish and other invertebrates are identified in Section 13.1.6.6,
Threatened and Endangered Species and Species of Conservation Concern.

Invasive Aquatic Species

As previously discussed, South Carolina regulates exotic wildlife species and the SCDNR must
be contacted regarding any species not normally domesticated in South Carolina. Potentially
invasive aquatic plant examples include: hydrilla, water hyacinth (Eichhornia crassipes), and
common reed (Phragmites australis). The South Carolina Invasive Species Task Force has
identified the following species as known invasive aquatic animal species: green mussel (Perna
viridis), charrua mussel (Mytella charruana), isopod (Synidotea laevidorsalis), titan acorn
barnacle (Megabalanmus coccopoma), spiny hands crab (Charybdis hellerii), green porcelain
crab (Petrolisthes armatus), and red lionfish (Pterois volitans). In addition to causing ecological
issues, the invasion of these species can also bring new parasites and/or diseases that could
potentially affect human health (SCDNR, 2008).

13.1.6.6. Threatened and Endangered Species

The USFWS is responsible for administering the ESA (16 U.S.C. §1531 et seq.) in South
Carolina. The USFWS has identified 24 federally endangered and 13 federally threatened
species known to occur in South Carolina (USFWS, 2016a). Of these 37 federally listed species,
four of them have designated critical habitat as shown in Figure 13.1.6-3 below.*® The 37
federally listed species include three mammals, four reptiles, six birds, one fish, one amphibian,
one invertebrate, 21 plants, and are discussed in detail under the following sections. (USFWS,
2015¢) (USFWS, 2016a) There are no candidate species” are identified by USFWS as occurring
within the state (USFWS 2015). Federal land management agencies maintain lists of species of
concern for their landholdings; these lists are not discussed below as they are maintained
independently from the ESA. For future site-specific analysis on those lands, consultation with
the appropriate land management agency might be required. Site-specific analysis may be
required, in consultation with the appropriate land management agency, depending on the site

80 Critical habitat includes “the specific areas (i) within the geographic area occupied by a species, at the time it is listed, on
which are found those physical or biological features (I) essential to conserve the species and (II) that may require special
management considerations or protection; and (ii) specific areas outside the geographic area occupied by the species at the time it
is listed upon determination that such areas are essential to conserve the species” (16 U.S.C §1532(5)(A)).
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conditions, the type of deployment, or any other permits or permissions necessary to perform the

work.

Mammals

One federally listed endangered and two threatened mammal are known to occur in South
Carolina (Table 13.1.6-4). These species include one marine mammal and two terrestrial
mammals. The northern long-eared bat (Myotis septentrionalis) occurs in the northwestern
portions of the state, and the red wolf (Canis rufus) occurs in forested areas throughout the state.
The West Indian manatee (7richechus manatus) can be found in the coastal waters and estuaries
along South Carolina’s coast. Information on the habitat, distribution, and threats to the survival
and recovery of each of these species in South Carolina is provided below.

Table 13.1.6-4: Federally Listed Mammal Species of South Carolina

Critical
Scientific Federal Habitat . ..
Common Name Name Status in South Habitat Description
Carolina
Marine Mammals
We'st Trichechus Threatened No Coastal waters, estuaries, and warm water outfalls
Indian Manatee manatus
Terrestrial Mammals
Northern Long- Myotis Trees and snags, caves, and abandoned mines; found
. . Threatened No
eared Bat septentrionalis throughout the state.
Red Wolf Canis rufus Endangered No Forested areas

Source: (USFWS, 2015¢) (USFWS, 2016a)

Terrestrial Mammals

Northern Long-eared Bat. The threatened northern long-eared bat (Myotis septentrionalis) is a
medium-sized brown furred, insectivorous bat. This bat is medium-sized, reaching a length of 3
to 3.7 inches, with long ears relative to other members of the genus Myotis (USFWS, 2015d).
The northern long-eared bat was listed as endangered in 2013 (78 FR 72058 72059, Dec. 02,
2013) and was relisted as threatened in 2015 (80 FR 17973 18033, April 2, 2015). Inthe U.S.,
its range includes most of the eastern and north central states (USFWS, 2015¢). In South
Carolina, the northern long-eared bat is known or believed to occur in 10 counties in the
northwestern portion of the state (USFWS, 2015¢).

This species hibernates during winter in caves and mines that exhibit constant temperatures and
high humidity, which do not have air currents. In the summer, they roost singly or in colonies
beneath bark, or in crevices or cracks of both live and dead trees. Although mating occurs in the
fall, fertilization occurs following hibernation, from which pregnant females then migrate to
summer areas where they roost in small colonies (USFWS, 2015d).
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Figure 13.1.6-3: ESA Designated Critical Habitat in South Carolina
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White Nose Syndrome is the leading cause for the decline of this species. The numbers of
northern long-eared bats in hibernacula has decreased by 99 percent in the northeast United
States (USFWS, 2015¢). Other threats include temperature or air flow impacts to their
hibernating habitat, forest management practices that are incompatible with this species’ habitat
needs, habitat fragmentation, and wind farm operations (USFWS, 2015d).

Red Wolf. The endangered red wolf (Canis rufus) is a mostly brown and buff colored, with
reddish fur behind the ears and along the neck and legs. The red wolf is intermediate in size
compared to wolves and coyotes, standing about 26 inches tall and weighing 45 to 80 pounds
(USFWS, 2016¢). The red wolf was listed as endangered in 1967 (32 FR 4001, March 11,
1967). In the U.S., its historic range includes Florida, North Carolina, and South Carolina
(USFWS, 2016e). Presently, there are 250 to 275 red wolves in the U.S., with approximately
200 in captivity including two young males at the Sewee Center for observation and education in
South Carolina (USFWS, 2015f). The only wild population of red wolves is found in the eastern
counties of North Carolina with over 50 wolves (USFWS, 2016b). Bulls Island was an
experimental release site, although all individuals were relocated in 2005 (USFWS, 2015f).

Red wolves are social animals, living in packs of five to eight animals. Dens are often found
near stream banks, sand knolls, shallow depressions in the ground, holes near downed logs, and
forest debris piles. Red wolves mate yearly in February and March, and pups are born in April
and May. Red wolves are carnivores, with a varying diet of deer, rodents, and other smaller
mammals. (USFWS, 2016c¢)

The red wolf’s historic decline resulted from harassment and habitat fragmentation, which
reduced numbers to near-extinction. Human-caused mortality and increased habitat
fragmentation from development continue to threaten the red wolf. Coyotes directly compete
with the red wolf for resources and habitat, introduce disease, and hybridize with red wolves.
(USFWS, 2016¢)

Marine Mammals

West Indian Manatee. The West Indian Manatee averages 9 feet in length and weigh about
1,000 pounds (USFWS, 2015g). The manatee was listed as endangered in 1967 (32 FR 4001,
March 11, 1967). However, the USFWS issued a final rule on April 5, 2017 reclassifying the
West Indian manatee as threatened (82 FR 16668). The West Indian manatee is also protected
under the Marine Mammal Protection Act (MMPA). The manatee has a large, seal-shaped body
with flippers and a large tail, and are usually gray in color (USFWS, 2015g). Manatees found in
mainland U.S. waters are recognized as a separate subspecies known as the Florida manatee
(Trichechus manatus latirostris) (USFWS, 2001a).

West Indian manatees are found in tropical and subtropical coastal and river waters along the
southeast U.S. coast, the Caribbean coast of Central, and South America, and locally throughout
the West Indies. During summer, manatees may be commonly found along South Carolina’s
eight coastal counties where appropriate water depths (3 to 6 feet) are present (USFWS, 2015g).
“Shallow grass beds with ready access to deep channels are preferred feeding areas in coastal
and riverine habitats. Manatees often use secluded canals, creeks, embayments, and lagoons,
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particularly near the mouths of coastal rivers and sloughs, for feeding, resting, cavorting, mating,
and calving” (USFWS, 2001a). Threats to West Indian manatees include mortality or serious
injury from boat strikes, habitat loss from decreased availability of warm-water refuges, and
coastal development. Other human-related threats include mortality from tide gates and dredges,
habitat destruction, and entanglement in fishing gear (USFWS, 2001a).

Birds

Three endangered and three threatened avian species are federally listed and known to occur in
South Carolina as summarized in Table 13.1.6-5. The piping plover (Charadrius melodus) and
red knot (Calidris canutus rufa) are primarily coastal birds found on beach communities during
their annual migrations. The red-cockaded woodpecker (Picoides borealis), wood stork
(Mycteria Americana), and Bachman’s Warbler (Vermivora bachmanii). Kirtland’s warbler
(Setophaga kirtlandii) are woodland birds migrating to various specific parts of the state for
foraging and nesting. Information on the habitat, distribution, and threats to the survival and
recovery of each of these species in South Carolina is provided below.

Table 13.1.6-5: Federally Listed Bird Species of South Carolina

Common Scientific Federal Crlt.lcal Habitat . s
in South Habitat Description
Name Name Status .
Carolina
Bachman’s Vermivora Primarily breeds in seasonally swamp forest with
.. Endangered No .

Warbler, bachmanii standing water.
Kirtland’s Setophaga Nests in dense young Jack Pine Forests along the
Warbler, kirtlandii Endangered No Atlantic coast.

Intertidal zone of ocean beaches, ocean washover
Pipine Plover Charadrius Threatened Yes along areas, mudflats, sand flats, wrack lines, and the

ping melodus barrier islands. | shorelines of coastal ponds, lagoons, and salt

marshes; found along the coast of South Carolina.
Red-
cockaded Picoides Endaneered No Mature pine forests; found in south-central and
Woodpecker, | borealis & southern South Carolina.
entire

Calidris Intertidal marines, estuaries, and bays; found along
Red Knot canutus rufa Threatened No the coast of South Carolina.
Wood Stork Myct'erla Threatened No Prlmgrlly feed in fresh and brackish wetlands and
americana nest in cypress or other wooded swamps.

Sources: (USFWS, 2015¢) (USFWS, 2016a)

Bachman’s Warbler. The Bachman’s warbler is a small songbird; it is approximately 10-11 cm
in length and has a short tail. It was first listed as endangered in 1967 (32 FR 4001 March 11,
1967). The Bachman warbler uses the southeastern United States as its breeding habitat and then
spends its winters in Cuba. The bird is known only in Charleston County in South Carolina.
(USFWS, 2015q)

Bachman’s warbler breed in forested wetland habitat with an understory of palmetto. Nests are
built low to the ground with an average of three to four eggs (USFWS, 2015r). This species is
threatened due to the loss of breeding and wintering habitats as a result of habitat destruction
from human disturbances.
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Kirtland’s Warbler. The Kirtland’s warbler is a small songbird that grows about six inches in
length. It was first listed as endangered in 1967 (32 FR 4001 March 11, 1967). The Kirtland’s
warbler nests in the northern part of the United States. The Kirtland’s warbler passes through
South Carolina during its migration to their wintering grounds in the Bahamas. It is known to
exist in six counties along the coast during this migration. (USFWS, 2015s)

They prefer to nest in dense young jack pine forests found in the northern parts of the United
States. The pine forests have to be at the right height (5 to 20 feet) and mixed with low-growing
vegetation to allow the right amount of sunlight to come through. Current threats to this species
include the loss of nesting habitat and nest parasitism by brown-headed cowbirds. (USFWS,
1985)

Piping Plover. The piping plover is a small, pale brown-colored migratory shorebird, measuring
approximately 7.25 inches in length with a wingspan up to 15 inches and weighs between 1.5 to
2.3 ounces (USFWS, 1996). It was first listed as endangered in 1985 for the Great Lakes
watershed of both the United States and Canada, and as threatened in the remainder of its range
in the U.S. (50 FR 50726 50734, December 11, 1985). Regionally, the piping plover occurs in
the Northern Great Plains, along the Atlantic Coast, and in the Great Lakes Area within the U.S.
(USFWS, 2001b). Barrier islands along South Carolina coasts are a major wintering area for this
species. Critical habitat for the wintering birds has been designated in South Carolina along the
beaches of coastal barrier islands, including Waites Island — North and South, Murrels
Inlet/Huntington Beach, Litchfield, North Inlet, North Santee Bay Inlet, Cape Romain, Bull
Island, Stono Inlet, Seabrook Island, Deveaux Bank, Otter Island, Harbor Island, Caper’s Island,
and Hilton Head (USFWS, 2015t).

“Feeding areas include intertidal portions of ocean beaches, washover areas, mudflats, sand flats,
wrack lines,* and the shorelines of coastal ponds, lagoons, and salt marshes” (Vinelli, 2000).
They feed on worms, fly larvae, beetles, crustaceans, and other marine macroinvertebrates
(USFWS, 1996). The preferred habitat are wide, open, sandy beaches with little vegetation.

This species nests in small creeks or wetlands and create shallow nest lined with pebbles or
broken shells. The female would lay an average of two to four eggs and both female and male
care for them until eggs hatch (USFWS, 1996) (USFWS, 2001b). Piping plovers breed in three
geographic regions of North America, composed of two separate subspecies. Those breeding on
the Atlantic Coast of the U.S. and Canada are of the subspecies C. m. melodus, whereas the other
subspecies, C. m. circumcinctus, includes two distinct populations, one which breeds on the
Northern Great Plains of the U.S. and Canada, and the other which breeds on the Great Lakes
(USFWS, 2015u). Current threats to this species include habitat loss and degradation, human
disturbance, pets, predation, flooding from coastal storms, and environmental contaminants
(USFWS, 1996) (USFWS, 2001b).

Red-cockaded Woodpecker. The red-cockaded woodpecker is a small black and white
woodpecker that grows approximately seven inches with a wingspan of about 15 inches. Itis
characterized by its black cap and white cheek patches (USFWS, 2015v). The red-cockaded

81 Wrack line: A “debris line or water mark” showing evidence of the mean high tidal along shorelines or flood events along a
river/stream bank (CT DEEP, 2015).
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woodpecker was listed as endangered in 1970 under early endangered species legislation (35 FR
16047 16048 October 13, 1970). Regionally, this species occurs in open pine forests in the
southeast from Virginia south to Florida and west to Oklahoma and Texas. In South Carolina,
the red-cockaded woodpecker is known to occur in 33 counties, including the Carolina Sandhills
National Wildlife Refuge (USFWS, 2015w) (USFWS, 2015h).

The preferred habitat for the red-cockaded woodpecker is mature pine forests, with the preferred
pine species being the longleaf pines (Pinus palustris). This species forages on pine trunks,
branches, and flakes away bark in search of insects. Its diet is primarily composed of insects,
including beetles, ants, spiders, and other insects found on pine trees, with occasional wild fruits
and pine seeds. Current threats to the red-cockaded woodpecker include the availability of
nesting and foraging habitat, habitat fragmentation, and fire suppression activites (USFWS,
2003).

Red Knot. The red knot is a medium-sized
shorebird; it is approximately 9 inches in length
with a wingspan up to 20 inches, making it
among the largest of the small sandpipers
(USFWS, 2005). It was federally listed as a
threatened species in 2014 (79 FR 73705
73748, December 11, 2014). The red knot
migrates annually from its breeding grounds
above the Arctic Circle to the tip of South America where it winters. During spring and fall
migration, the red knot travels in “non-stop segments of 1,500 miles and more, ending at stop
sites called “staging areas.” Some have been documented to fly more than 9,300 miles from
south to north every spring and return south in autumn (USFWS, 2005) (USFWS, 2014b). The
species is known from the five coastal South Carolina counties (USFWS, 2015x).
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Red knot

The preferred habitat is intertidal marines, estuaries, and bays. Mussel beds are important food
sources for the red knot. The red knots mostly eat mussels and other mollusks all year; however,
during migration season they also eat “juvenile clams and mussels and horseshoe crab eggs”
(USFWS, 2005). Knots can be found on any South Carolina barrier beach, but the Cape Romain
region is the most important area in South Carolina for shore birds (SCDNR, 2005b). Current
threats to the red knot include sea level rise; coastal development; shoreline stabilization;
dredging; reduced food availability at their migration stopovers; and disturbance by humans,
dogs, vehicles, and climate change (USFWS, 2014b).
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Wood Stork. “Wood storks are large, long-legged
wading bird, about 50 inches tall, with a wingspan of 60
to 65 inches. The plumage is white except for black
primaries and secondaries and a short black tail. The
head and neck are largely unfeathered and dark gray in
color. The bill is black, thick at the base, and slightly
decurved. Immature birds are dingy gray and have a
yellowish bill” (USFWS, 2015y). The bird was federally
listed as a threatened species in 1984 (49 FR 7332 7335,
February 28, 1984). The wood stork is the only stork
regularly occurring in the United States. “The breeding
range of the species extends from the southeastern United
States south through Mexico and Central America, Cuba
and Hispaniola and through South America to western
Ecuador, eastern Peru, Bolivia, and northern Argentina”
(USFWS, 1997). The species is known or believed to occur in 28 counties in South Carolina
(USFWS, 2015y).

Wood stork Photo credit: USFWS

The preferred habitat includes a variety of freshwater and estuarine wetlands for nesting, feeding,
and roosting. Freshwater colony sites must remain inundated throughout the nesting cycle to
protect against predation and abandonment. Foraging sites occur in shallow, open water where
prey concentrations are high, such as freshwater marshes, roadside and agricultural ditches,
narrow tidal creeks or shallow tidal pools, managed impoundments, and depressions in cypress
heads or swamp sloughs (USFWS, 1997). Originally, the wood stork came to South Carolina as
a post nesting foraging area. However, in 1981 the first nesting in South Carolina was recorded
and populations have grown to at least 14 sites (SCDNR, 2005c¢). Following the breeding
season, wood storks disperse towards North Carolina, Tennessee, and Arkansas (USFWS,
1997).

Current threats to the wood stork include loss of feeding habitat, water level manipulations
affecting drainage, predation, and/or lack of nest tree regeneration, human disturbance, and
pesticides/chemical pollutants (USFWS, 1997).

Fish

One endangered fish species is federally listed and known to occur in South Carolina, as
summarized in Table 13.1.6-6. The shortnose sturgeon (Acipenser brevirostrum) is found in
coastal plain rivers in south and east South Carolina. Information on the habitat, distribution,
and threats to the survival and recovery of each of these species in South Carolina is provided
below.
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Table 13.1.6-6: Federally Listed Fish Species of South Carolina

Critical
Scientific Federal Habitat . o
Common Name Name Status in South Habitat Description
Carolina
Acipenser Nearshore marine, estuarine, and riverine
Shortnose Sturgeon P Endangered No habitats in South Carolina, found in coastal
brevirostrum rivers

Sources: (USFWS, 2015¢) (USFWS, 2016a)

Shortnose Sturgeon. The shortnose sturgeon is the smallest of the three eastern North American
sturgeon species, averaging approximately 4.5 feet in length and weighing up to 50 pounds. The
shortnose sturgeon are long-lived fishes with lifespans of 30 to 67 years and are among the most
primitive of the bony fishes (NOAA, 2014c). This species was listed as endangered in 1967 (32
FR 4001, March 11, 1967). In South Carolina, it is found in the Waccamaw-Pee Dee, Santee,
Cooper, ACE Basin (Ashepoo, Combahee, and Edisto Rivers), Winyah Bay (Black River) and
Savannah river basins (USFWS, 2015z).

The preferred habitats are nearshore marine, estuarine, and riverine habitats. Adult shortnose
sturgeon feed on large crustaceans and mollusks, while juvenile sturgeon feed on small
crustaceans and benthic insects. Females of this species can live up to 67 years and males
approximately 30 years. This species spawns upstream in freshwater and then moves
downstream and offshore to marine environments along the continental shelf. Historically, the
shortnose sturgeon was not sought after by the commercial fishing industry, but was often taken
incidentally during attempts for Atlantic sturgeon. Current threats to this species include
pollution, habitat modifications, construction of dams, and dredging (NOAA, 2014c).

Reptiles

Three endangered and two threatened reptile species are federally listed and known to occur in
South Carolina as summarized in Table 13.1.6-7. All five sea turtles, green sea turtle (Chelonia
mydas), hawksbill sea turtle (Eretmochelys imbricate), Kemp’s Ridley sea turtle (Lepidochelys
kempii), leatherback sea turtle (Dermochelys coriacea), and loggerhead sea turtle (Caretta
caretta), are found along the coast of South Carolina. Information on the habitat, distribution,
and threats to the survival and recovery of each of these species in South Carolina is provided
below.
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Table 13.1.6-7:

Federally Listed Reptile Species of South Carolina

Common Scientific Federal Crlt.lcal Habitat . o
in South Habitat Description
Name Name Status Carolina
Marine Reptiles
. Warm, shallow, coastal waters of reefs, lagoons,
Green Sea Chelonia . . .
Threatened No inlets, and bays with submerged aquatic
Turtle mydas .
vegetation
Warm, shallow, coastal waters of reefs, lagoons,
Hawksbill Sea Eretmochelys Endaneered No inlets, and bays with submerged aquatic
Turtle imbricata & vegetation; migrates through South Carolina’s
coastal waters.
Kemp’s Ridley | Lepidochelys Endaneered No Muddy or sandy bottoms where prey items can be
Sea Turtle kempii & found, in waters rarely greater than 160 feet deep.
Leatherback Sea | Dermochelys Coastal waters and the open sea environment;
. Endangered No X .
Turtle coriacea rarely nests in South Carolina.
Loooerhead Sea Yes, critical
g8 habitat has been | Open sea environment and inshore area such as
Turtle Caretta .
Threatened | designated along | salt marshes, creeks, bays, and lagoons; nests on
(Northwest caretta South Carolina’s | South Carolina’s barrier island beaches
Atlantic DPS) .. ’
barrier islands.

Sources: (USFWS, 2015¢) (USFWS, 2016a)

Marine Reptiles

Green Sea Turtle. The green sea turtle is “the largest of all of the hard-shelled sea turtles”
(NOAA, 2016b). It was listed as threatened in 2016 (81 FR 20057 20090, May 6, 2016)
(NOAA, 2016a). “Their top shell is smooth with shades of black, gray, green, brown, and
yellow; their bottom shell is yellowish white.” The adults grow to approximately 3 feet and
weight between 300-350 pounds. The green sea turtle is found throughout all of the major
oceans of the world, but “generally found in tropical and subtropical water along continental
coasts and islands between 30 degree North and 30 degree South” (NOAA, 2016b). Critical
habitat includes the “waters surrounding the island of Culebra, Puerto Rico” and the island’s

outlying Keys (USFWS, 2016f).

This species “are the only marine turtles to exclusively eat plants” (NOAA, 2016b). “They feed
primarily on seagrasses and algae” (NOAA, 2016b). Nesting season typically occurs between
June and September, with females laying eggs in 2 to 4 year cycles (NOAA, 2016b). Current
threats to the green sea turtle include “harvest of eggs and adults, incidental capture in fishing
gear, fibropapillomatosis (disease),” “loss or degradation of nesting habitat, disorientation of
hatchlings by beachfront lighting; nest predation by native and non-native predators; degradation
of foraging habitat; marine pollution and debris; watercraft strikes; and incidental take from
channel dredging and commercial fishing operations” (NOAA, 2016b) (USFWS, 2016f).
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Hawksbill Sea Turtle. The endangered hawksbill sea turtle is one of the smaller sea turtles. It
was listed as endangered in 1970 (35 FR 8491 8498, June 2, 1970). They have four scales on the
top of their head, which are unusual for sea turtles. Adults range in size from 30 to 35 inches and
weigh 100 to 150 pounds (although they can weigh as much as 300 pounds). Its upper shell is
dark brown with yellow, orange, or red streaks and a yellow under shell. The hawksbill is found
throughout all tropical waters (NOAA, 2014a) (USFWS, 20151). Hawksbills are rare in the
waters off South Carolina and are not known to nest in South Carolina (SCDNR, 2015d). NMFS
has designated the waters surrounding Culebra, Mona, and Monito Islands, Puerto Rico, as
critical habitat necessary for the continued survival and recovery of hawksbill turtles (63 FR
46693 46701 September 2, 1998), but no critical habitat is located in South Carolina (USFWS,
2015;).

This species prefers warm, shallow, coastal waters of reefs, lagoons, inlets, and bays with
submerged aquatic vegetation. As an omnivore, the hawksbill sea turtles feed primarily on
sponges, algae, and invertebrates, and is often associated with the coral reef community. Nesting
for these turtles occurs on remote beaches in the Gulf of Mexico and the Caribbean Sea in two to
three year cycles, where females will lay between 140 to 200 eggs. (USFWS, 20151)

Current threats to the hawksbill sea turtle include accidental capture in fishing lines, vessel
strikes, contaminants, oil spills, disease, habitat loss of coral reef communities, and commercial
exploitation. Outside of the U.S., a current threat is the harvest of their meat and eggs, which
was the historic threat to this species causing their decline. (NOAA, 2014a)

Kemp’s Ridley Sea Turtle. The endangered Kemp’s Ridley sea turtle is considered the smallest
sea turtle species and the most endangered. These sea turtles can grow to more than 2 feet in
length and weigh up to 100 pounds (NOAA, 2015g) (USFWS, 2015k). The Kemp’s Ridley sea
turtle was first federally listed in 1970 (35 FR 18319 18322, December 2, 1970) under the
Endangered Species Conservation Act (USFWS, 20151). In the U.S., their range includes the
Gulf of Mexico and the U.S. Atlantic seaboard, from New England to Florida. They prefer
“nearshore habitats characterized by muddy or sandy bottoms where their prey items can be
found,” in waters rarely greater than 160 feet deep. They feed mostly on crabs, but also consume
“jellyfish, fish, and an array of mollusks” (NOAA, 2015g) (USFWS, 2015k).

Kemp’s Ridley sea turtle gather in large groups in Tamaulipas, Mexico where approximately 95
percent of this species’ breeding occurs. Nesting occurs as early as April and into July. Some
males migrate yearly between breeding and feeding grounds, whereas other remain near breeding
grounds throughout the year. Hatchlings drift with the currents or float with plant material rafts
for approximately two years (NOAA, 20151). In South Carolina, juvenile Kemp’s Ridley sea
turtles are common in estuaries during the months of April through October (SCDNR, 2015d).

Historically, harvesting of the turtles eggs during their nesting was the main cause for the decline
of this species while current threats to this species includes the inadvertent capture in fishing
gear, human activity on beaches, and pollution (USFWS, 2015k). Kemp’s Ridley turtles in
South Carolina waters are most likely susceptible to the same hazards as other species including
direct harvest of adults and eggs, incidental capture and drowning in the shrimp trawl fishery,
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collision with recreational and commercial boats, fishing line entanglements, and habitat loss
(SCDNR, 2015d).

Leatherback Sea Turtle. The endangered leatherback sea turtle is the deepest-diving and most
wide-ranging sea turtle growing 4 to 8 feet long and weighing 500 to 2,000 pounds (USFWS,
2015m). The leatherback sea turtle was listed as endangered in 1970 (35 FR 8491 8498, June 2,
1970) (USFWS, 2015n). The leatherback sea turtle is capable of tolerating a wide range of water
temperatures; it has the widest global distribution of all reptiles. Regionally, this species is
known to occur in the Atlantic, Pacific, and Indian Oceans. The occurrence in the United States
is rare for the Atlantic population, with the most significant location within the east coast being
in southeastern Florida (USFWS, 2015m) (NOAA, 2015j). USFWS has designated Sandy Point
Beach on St. Croix as critical habitat necessary for the continued survival and recovery of
leatherback sea turtles, but no critical habitat is located in South Carolina (USFWS, 2015n).

The preferred habitat for this species includes open oceans but can also occur in coastal waters.
The leatherback sea turtle diet consists of jellyfish, salps,** and other soft-bodied animals. This
species will forage in both coastal waters and the open sea environment (NOAA, 2015j). For
reproduction, the female leatherback sea turtles nest at 2 to 3 year intervals during the months of
March to July. Creation of a nesting site occurs during the night and each turtle will nest up to
11 times per season (USFWS, 2015m). Leatherbacks are found along the South Carolina coast
during annual migrations in the fall and spring. Current major threats to the species include
natural and human-caused impacts to nesting sites, sand mining, coastal development (and
associated artificial lighting) harvesting of their eggs, predation, incidental capture in fishing
gear, climate change, and consumption of plastics (NOAA, 2015j).

Loggerhead Sea Turtle. The threatened loggerhead sea turtle (Caretta caretta) is a smaller sea
turtle that can grow to an average length of three feet and weight of 250 pounds. This species
has a reddish-brown carapace and flippers, and is characterized by its large head (USFWS,
20150). The loggerhead sea turtle was initially listed as threatened throughout its range in 1978
(43 FR 32800 32811, July 28, 1978), and by 2011 nine different distinct populations segments
were listed. Four segments were listed as threatened and five as endangered. The Northwest
Atlantic Ocean population remained listed as threatened (76 FR 58868 58952, September 22,
2011). Nesting by the loggerhead sea turtle occurs from Texas to Virginia along the southeastern
coast of the U.S. (USFWS, 2008a). Loggerheads are found throughout the marine and estuarine
waters of South Carolina during the warm months of spring, summer, and fall. Loggerheads are
South Carolina’s primary nesting sea turtle, laying eggs on the beaches of every barrier island
during the summer nesting season (SCDNR, 2015¢). Open beaches are the preferred location for
nesting along the coast and coral reefs and rocky places are the preferred feeding areas for the
loggerhead sea turtles (NOAA, 2014b). Critical habitat has been designated in South Carolina
along the beaches of coastal barrier islands including North Island, San Island, South Island,
Cedar Island, Murphy Island, Cape Island, Lighthouse Island, Raccoon Key, Folly Island,
Kiawah Island, Seabrook Island, Botany Bay Island, Interlude Beach, Edingsville Beach, Edisto

82 Salps: “A community-forming animal that look like a gelatinous barrel”, “which float through the water column throughout the
world’s ocean, capturing prey like plankton” (NOAA, 2014d).
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Beach, Pine Island, Otter Island, Harbor Island, Little Capers Island, St. Phillips Island, and Bay
Point Island (USFWS, 2015p).

The preferred habitat for the loggerhead sea turtle is the open sea environment, but they also
occur in inshore area such as salt marshes, creeks, bays, and lagoons. Current threats to the
loggerhead sea turtle include incidental captures in fishing gear, direct harvesting of eggs, marine
pollution, watercraft strikes, disease, and loss or degradation of habitats. (NOAA, 2014b)
(USFWS, 20150)

Amphibians

One threatened amphibian species is federally listed and known to occur in South Carolina as
summarized in Table13.1.6-8. The frosted flatwoods salamander (Ambystoma cingulatumis)
may be found in forests of southeastern South Carolina. Information on the habitat, distribution,
and threats to the survival and recovery of each of these species in South Carolina is provided
below.

Table13.1.6-8: Federally Listed Amphibian Species of South Carolina

Critical
Common Scientific Federal Habitat in . o e
Name Name Status South Habitat Description
Carolina
Breeds in isolated pond cypress dominated depressions
Frosted Ambystoma generally within pine forests. A relatively open canopy
Flatwoods . Threatened No . s g
Salamander cingulatum resulting from seasonal prescribed burns is necessary to

maintain appropriate vegetation.

Source: (USFWS, 2015¢) (USFWS, 2016a)

Frosted Flatwoods Salamander. “The flatwoods salamander is medium-sized, reaching an
adult length of 5 inches (13 centimeters). Body color ranges from silvery gray to black, with the
back heavily mottled with a variable gray cross-band pattern” (USFWS, 1999). The species was
listed as threatened in 1999 (64 FR 15691 15704, April 1, 1999). Its range includes coastal plain
areas Florida, Georgia, and South Carolina. In South Carolina, frosted flatwoods salamander is
known or believed to occur in five counties in the southeastern portion of the state (USFWS,
2015aa). USFWS has designated critical habitat necessary for the continued survival and
recovery of the frosted flatwoods salamander in over 1100 acres in South Carolina including
Jasper County, Charleston County, and Berkeley County (USFWS, 2015aa).

Preferred habitat of the frosted flatwoods salamander includes historically longleaf pine and
wiregrass flatwoods and savannas in the lower southeastern Coastal Plain. Adults are terrestrial
and live underground most of the year. They breed in relatively small, isolated ephemeral ponds
where the larvae develop until metamorphosis. “Post-metamorphic salamanders migrate out of

the ponds and into the uplands where they live until they move back to ponds to breed as adults”
(USFWS, 2009).
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Threats to the frosted flatwoods salamander include destruction and modification of the pine
flatwoods habitat (including fire suppression) and disease/predation (USFWS, 2009). In South
Carolina, conversion of wetland habitats for other uses including agriculture has altered the
drainage patterns required for aquatic breeding (SCDNR, 2005d).

Invertebrates

There is one endangered invertebrate species that are federally listed and known to occur in
South Carolina as summarized in Table 13.1.6-9. The Carolina heelsplitter (Lasmigona
decorate) is located central South Carolina. Information on the habitat, distribution, and threats
to the survival and recovery of each of these species in South Carolina is provided below.

Table 13.1.6-9: Federally Listed Invertebrate Species of South Carolina

Scientific Federal Critical Habitat in
Common Name . Habitat Description
Name Status South Carolina p
. Yes critical habitat has
. . Lasmigona . . Freshwater streams and
Carolina Heelsplitter Endangered been designated in .
decorata . rivers
central South Carolina

Source: (USFWS, 2015¢) (USFWS, 2016a)

Carolina Heelsplitter. The Carolina heelsplitter is a freshwater mussel that has an ovate
trapezoidal shaped shell. “The outer surface of the shell is yellowish, brownish or greenish in
color” (SCDNR, 2005¢). The species was listed as endangered in 1993 (58 FR 34926 34932
June 30, 1993). Critical habitat has been designated for the Carolina heelsplitter in the
northeastern part of South Carolina along Gills Creek, Flat Creek, Lynches River, Mountain
Creek, Turkey Creek, Beaverdam Creek, and Cuffytown Creek (USFWS, 2002).

Carolina heelsplitter prefers cool, clean, shallow, and heavily shaded streams. “Like other
freshwater mussels, the Carolina heelsplitter feeds by filtering food particles from the water
column” (SCDNR, 2005d). Several factors have led to the decline of the Carolina heelsplitter.
Pollution from wastewater treatment facilities and increased siltation from stormwater runoff are
a threat to their habitat (SCDNR, 2005d). In addition, habitat alteration caused by human
disturbance has also lead to the decline of the Carolina heelsplitter (USFWS, 2002).

Plants

Fifteen endangered and six threatened plant species are federally listed and known to occur in
South Carolina as summarized in Table 13.1.6-10. The 21 plant species listed all have different
ranges throughout the state of South Carolina that range from the Appalachian Mountains in the
north to the coastal plain in the south. Information on the habitat, distribution, and threats to the
survival and recovery of each of these species in South Carolina is provided below.
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Table 13.1.6-10: Federally Listed Plant Species of South Carolina

Critical
Common Scientific Federal Habitat . o
Name Name Status in South Habitat Description
Carolina
American Schwalbea Successional habitats; found in 12 counties in South
. Endangered No .
Chaffseed americana Carolina.
o Undisturbed deciduous woodlands with slow flowing
Bunched Sagittaria . . .
. Endangered No spring waters. Found only in one county in South
Arrowhead fasciculata >
Carolina.
Black Spored Isoetes Eroded depressions formed on flat-to-doming granitic
. Endangered No . .
Quillwort melanospora outcrops; known from one county in South Carolina.
Canby’s Oxypqlls Endangered No Open and sparse wetlands; known from 21 counties across.
Dropwort canbyi
Along bluffs and adjacent slopes, in boggy areas next to
Dwarf-flowered | Hexastylis Threatened No streams and creek heads, and along the slopes of nearby
Heartleaf naniflora hillsides and ravines, known in five counties of South
Carolina.
Péilimnium Shallow ponds in hilly terrain and along gravelly stream-
Harperella Endangered No banks of swift moving water; found in three counties in
nodosum .
South Carolina.
Little . Amphlanthus Threatened No Eroded depresspns formed on granitic outcrops; known
Amphianthus pusillus from three counties.
Miccosukee Ribes Threatened No Mixed hardwood or beech-magnolia forests on slopes and
Gooseberry echinellum in bottomlands of central South Carolina.
Michaux’s Rhus Successional habitats with sandy or rocky open woods.
. .. Enangered No
Sumac michauxii Known from one county.
Mountain Sarracenia Bogs and wetlands of mountainous regions in western
Sweet Pitcher- | rubra ssp. Endangered No & : &
. South Carolina.
plant Jonesii
. - Deciduous or conifer-deciduous woods within ravines or
Persistent Trillium . . .
o . Endangered No gorges; species is known in one county in northern South
Trillium persistens .
Carolina.
. Seasonally flooded wetlands, sandy sinks, pond margins,
Lindera . . . .
Pondberry P Endangered No and swampy depressions; in South Carolina, the species is
melissifolia :
known from 10 counties.
. . Trillium . .
Relict Trillum . Endangered No Hardwood forests. Known in two counties.
reliquum
Rock Gnome Gymnoderma Vertical slopes with humid conditions. Known only in one
) . Endangered No
Lichen lineare county.
Rough-leaved Lysimachia . . . .
. .| Endangered No Grass shrub areas on moist